PR64414W) METHOD OF DETERM NI NG CLEANLI NESS FI ELD OF THE | NVENTI ON

The invention generally relates to nethods of determ ning the cleanliness
of a Smanwbaotan7sry area. BACKGROUND OF THE | NVENTI ON  pCT/USTdI@/08988@n! i ness
of manufacturing areas and equi pnent should be ensured to mnimze or
elimnate aP% ﬁgﬁ@%bi lities of carryover that m ght affect subsequent
materials p e with the sanme equi pnment. Thus, the cl eanliness of
manuf acturi ng areas and equi pnent is typically defined 10by a cl eani ng
verification protocol wherggrhep®t Bedehaevnag el EANTREsysed to determ ne
the cleanliness are established. This need for cleaning verification is
true in a nunber of industries including the pharmaceutical, food,
petrochem cal and consuner product industries. There currently are a nunber
of regulatory guidelines related to cleaning verification, generally

rel ated to pharnmaceuticals. Thes@EMAOFUEE %&E&?ﬁ%@@ frome.g., FDA

Val i dati on of cleaning processes, July 151993 and Gui dance for industry:
Manuf act ure QrA, Thsoodnflrgshadtyurlhtagto Bregotls deetBmidagnthe cltoinge dfiave

Phar maceut i i.ents, FDA, August 20; Health Canada, C eaning

Val i dat i gn %J% %}qlg%ggge ‘GUI DE- 0028) ; PHARMA, C eaning Validation in Active
phar maceuti cal | ngredient manufacturin | ant s tenber 1999; and, | CH,
| CH Good Manufacturing Pr act it @ﬁ%@ﬂg ?P@NA\/&N—JSQ NPhar maceut i cal .

20Cl eaning verification generally refers to the process in which the

cl eanl i ness of mékudleanlingss of gpanufecirme dicayang quilprrahthoild be ensiiried feeinimCieeani ng
verificati oydgac XrBz'p%?sllﬂllyueggﬂq{-}(}év%dtthgnﬁ@ﬁQk 09scdudat ﬁ%@ﬁdls”&&e?s@@@qtﬂhet he
manuf acturing equi p performng a solvent extraction of the swab and
anal yzi ng tﬁ@leéﬂvlp@@tt ifleysdb@t deaniinres efpmnpfagrainggreay and iegiipientig thaniGeRy defiggthbs

for cl eagi ngy y@kdnfdeGRlifi@RoA&oREHEGE B8 niMod NSy i PEmBS usSBRbEmaARdhsUr f ace to
be evaluated tgo determne if 25interferences _are present. Each of these is

typically eﬁlﬁ%ﬁhﬁﬁaaraﬁfrt?hlf&leﬁreif%baeeél&yéﬁe%}w%ae‘f?flﬁ%?ﬁal ‘tsﬁéilmé‘r“émi’?{é’F wdeHIFn t he
cl eani ng Ve[ﬂcfuﬂﬁagtﬂe@ﬂa@ﬁ&ﬁﬁﬁﬁ foo@%@&:h@rﬂﬁal%ﬁﬁ taaesr ploBupheRai-edTiRes the

met hod ("sanples”) and wt the ste wabbi ng ("bl anks" both
sanpl e val u€¥' ﬁpac)‘rsf‘a?mb% gy éuléf‘g‘ﬁgsrr té%“’" a‘PHgV %8&.geﬁ%ﬁﬂlygﬁ
swabs often pEl?eqﬂﬁ:IadE‘cal@ nTmebeemslﬁ@I gridaifice e e@,mmnmalidatimomleemhg ro@fset, hﬂy

equi pmsqg ( tlgb% an ulgance oL 11{((1Hs§ry3‘1|9[]gsufeltcgul¥e? {)I%E Q}ogfl Manu &L{r{?l%e?agtuie é?nc?mgrqf 1

swabbi ng™ | ocat’i oné eani n ocatl ons) and
t he mat er i alAciive hharoeemigcad gred@nts, rFag Aufusoln; blezhar(dnafda,l (leanimigVatidfe@omundr eds.

General ly, @u%re.'lmgg (élﬁb%%g §); I-I’ILIM, Cleaning Validation in Active pharmaceutical Ingredient

manufacturing plants, September 1999; and, ICH, ICH Good Manufacturing Practice Guideline for

Active Pharmaceutical.

20 Cleaning verification generally refers to the process in which the cleanliness of
manufacturing area and/or equipment is confirmed. Cleaning verification is typically conducted by
swabbing a predefined area of the manufacturing equipment, performing a solvent extraction of the
swab and analyzing the extract to determine the level of residual material. Swabs for cleaning
verification are selected by the type of sample and surface to be evaluated to determine if

25  interferences are present. Each of these is typically examined during method development and they
are included in the cleaning verification process. Swabs and surfaces are prepared per the method
(“samples™) and without the step of swabbing (“blanks™). Hence, both sample values and blank
values are generated in the method. The number of swabs often depends on the scale of the
equipment, complexity of the equipment (the more complex shapes involved will correspond to

30  more swabbing locations due to the difficulty in cleaning these locations) and the material in

process and can range from a hand full into the hundreds. Generally, high performance liquid



WO 2012/ 078291PCT/ US2011/ 059849 PR64414W) chr omat ography (HPLC) is used for
determ ning the | evel of residual nmaterial but other nethods such as

UV/ vi si blwogpeatrsscopy, fl uorescence spectroscopy and toralS2angsesise car bon
are al so used. The output of the nethod for determ ning the cleanliness of
the swab w lpk 413? JGgmpar ed to a reference value for determ ning the absolute
cl eanl i ness ¢ tHe” manuf act ur i ng area and/ or 5equi pnent. Al of the

af orenenti oned techni ques have the drawback of regarding the length of tinme

i nvol ved i nc@p@ht¥ghihg (HPEC)SARd B8 determining (:ANE8velb AVWRRGKNAErial BIR oL h&RYds
cl eaning verification process is the conpounded tine it takes fromthe

initial swabtshAyUY o StHesPeiReaory. dRSFFICFRTE SREFIsePy prelfatel Qpankg carban prg lse used.

Typi cal l'y, trheoussu@6EBSmERR fbAdetrdinH MeraamiRksstonhe ewahayis bt origarcaas ound. The
cost of the E‘El eaniag]? verification %roc ss. 10 comes from a nunber of

sour ces i ncFaHIPHg VETGOr deerRine s apysiutesiBieie)! e arRiat 1 a1 HRd"Ufal ysi s;

r eagent ss us eghipniene XA 1 GGlid «Bdteradhl od &dchififnis hdve st defwbhakruf feaadiing kHeGeng@Aci ty as
a result of .equi E]tmecpt \/\@i{tin}%‘;or1 the results of the testing and the cost
of recl eani AP OYHE™ PN S BRER showi ng the equi prent required further
cl eani ng. SUMVARYnCEawthdek biNMENTENledbhgwea fifatios proeesyie die comp@mndadvigmrtii takes
provides a gelied.f ol 435S N SLERANLE RERS: Of o AnRIUIAGLHL] AdpALER
conprising swabbi ng at 1east one target area wthin the nanufactUring area,
pl aci ng t hecawvalis aimmnigiumed thirepglapgyp arwravsd. ‘Hreabst of theg cltaungtvaefipieseacs of at

| east 08 SURRLANGS irbh dr D5iud:CRERAA, BPPAE BhURr A0 ShEIALIDGnILis €3
time the cleanliness of the manu act%r ng area. |In aRiother aspect, the

i nventi on preaginteisedan prexapiisd and andlysiesrless af MgpuliceiEng janeeds agf regaltad paanifeatct ur i ng

area conpri %ziaﬂﬁg%f%ﬁ%irghlﬁg)f e kA NRE ARNGE o ARABIAL WShd Bl AL REIHLRG tihe
presence of at least one substance, contacting at |east one targef area

within the REFIAERTEHCHGBPCk20Eh a swab, placing the swab in the

| um nescence apparatus, analyzing for the presence of the at |east one
substance with the | um nescence SppaVARYOF TINPAENIGONhe anal ysis to a
reference value; and determning in real tinme the cleanliness of the

manuf acteiri ng ar . firdihge:, A0 thvakibe prodaReGhShATE dReNLAIPESSRM:s by t he
present | nVIenrzlt;[uifg:?liring area comprising swabbing at least one target area within the manufacturing area,
placing the swab in a testing apparatus, analyzing for the presence of at least one substance with
the testing apparatus, and determining in real time the cleanliness of the manufacturing area.
In another aspect, the invention provides a method of determining cleanliness of a
20  manufacturing area comprising providing a luminescence apparatus for determining the presence of
at least one substance, contacting at least one target area within the manufacturing area with a
swab, placing the swab in the luminescence apparatus, analyzing for the presence of the at least one
substance with the luminescence apparatus, comparing the analysis to a reference value; and
determining in real time the cleanliness of the manufacturing area. These and other aspects are

25  encompassed by the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts the general steps for a method for determining the cleanliness of a
substance.
Figures 2a-2¢ depicts one embodiment of a testing apparatus for determining the
30  cleanliness of a substance.
Figure 3 depicts another embodiment of a testing apparatus for determining the cleanliness

of a substance.



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 depicts the general steps
for a nethod for determning the cleanliness of a substance.
Fi gures 2mo020128819¢t s one enbodi ment of a testing appar @Cwaskan/osester m ni ng

t he 30cl eanl i ness of a substance. Fi gure 3 depicts anot her enbodi nent
of a testi ng@%@%ﬂ us for determning the cleanliness of a substance. WO
2012/ 078291 11/ 059849 PR64414W) Figure 4 depicts one

enbodi ment of a nethod for determ ning the cleanliness of a substance for a

plurality of sanpis&S4 depicts oncleliBbdific? oS£RERISroANRLARIn BRI hRAr@f a met hod
for determ ning tﬁe cl eanliness of a substance for a plurality of sanples.

5Fi gures 6aS®adnsbordepirdty ¥tmRitsrent s of a method for preparing a swab for

det erni ni ng the gl@anldnassotir @nbplRRh@NE thethod for detbrn@iiiehd clE@RSEE S aanot her

enbodi ment of a p?rta le testi g apparatus for determ ning the cleanliness

of a subst aftbaance Orapura“y"frﬁf“@é] % 8 is an exenplary of the data produced by
a testing appar arigsref @andeb edpitt gdinidi® of Hakanior pregsin®h sveabFuraRicafitag

Figure 9 is _an exenpl ary of the data produced by a testing apparatus for
deterniningﬂFﬁgmﬁwggﬁ??%@%¥m8f a substance. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The i n¥igmt i7clepivts ddothhoamntodingesd p ipedtl ewtstite appspecior daeriningng the
embodi ment s leelt’n%rslgsm)teadsuQs%{ng. n.
Figure 8 is an exemplary of the data produced by a testing apparatus for determining the
10  cleanliness of a substance.
Figure 9 is an exemplary of the data produced by a testing apparatus for determining the
cleanliness of a substance.
DETAILED DESCRIPTION OF THE INVENTION
The invention will now be described with respect to the embodiments presented herein.
15  Before describing the present invention in detail, it is to be understood that this invention is not
limited to particularly exemplified structures, apparatus, systems, materials or methods as such
may, of course, vary. Thus, although a number of apparatus, systems and methods similar or
equivalent to those described herein can be used in the practice of the present invention, the
preferred apparatus, systems and methods are described herein.
20 It 1s also to be understood that the terminology used herein is for the purpose of
describing particular embodiments of the invention only and is not intended to be limiting.
Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one having ordinary skill in the art to which the invention
pertains.
25 Further, all publications, patents and patent applications cited herein, whether supra or
infra, are hereby incorporated by reference in their entirety.
Finally, as used in this specification and the appended claims, the singular forms
“a”, “an”, “the” and “one” include plural referents unless the content clearly dictates otherwise.
Thus, for example, reference to “a salt” includes two or more such salts; reference to “a
30  constituent” includes two or more such constituents and the like.
Repeat use of reference characters herein and in the figures is intended to represent same or
analogous features or elements of the invention.

The following terms are used herein:



15Bef ore describing the present invention in detail, it is to be understood
that this invention is not limted to particularly exenplified structures,
appar at uswoystes®1 materials or methods as such nay, ofPCTaise&i@/0598a% Y.

Thus, although a nunber of apparatus, systens and net hods simlar or
eqU|vaIent $Q44RRE8 described herein can be used in the practice of the

pr esent |nveﬁ%|on the preferred apparatus, systems and nmethods are

descri bed herein. 20lIt is also to be understood that the term nol ogy used

herein is for thecpiiRQess @Jﬁnaﬁa%%ﬂh%mr&ﬁdnta fwmﬁe SR RBBER d8fe dr e
invention only and is not intended to be limt Unl ess defi ned

ot her wi se, aIIOPlHOE é&'ﬁﬁme&mu@rilaﬂssféqswﬁth@rnred%?wo@goé«’dhﬁblroéapﬁl HAPProE sane

nmeani ng as @@am@luyaﬂéﬂﬁﬁgrsdu@@ﬂd BYndREs1 @ahig oPedlitndain YheShihhert Bftdr ORadkgt t O
whi ch the invention pertai 25Further, all publications, patents and

pat ent appl PESIHGHEe pFrfoge ereln whet her supra or infra, are hereby
i ncor porated by Ae%ememmﬁumﬂ1ﬁ&emﬁm£m$gﬁﬁhyyumhmmodmbebdoﬁhnghh?, as used

in this specificatjon,and t t he ul for "a",
"an", "thg" and g’hgq’1%%?ﬂ%§”ﬁ$EFQFEgEngg%EgmUﬁW%@ ﬁ%&géd%g@ﬂ%bgfearly
dlctates ot helyasies guarfthwusl, pﬁmmqg%aapﬂmxmepmﬁm@nkﬁeummbawsawuﬂbkmﬁbﬂmes)tmo
or nmore s up tS Wl{ll not 1eg§§3§1rlndlr}cngrs aﬁer swab OC Oarﬁg ! (:Q.nga"l{les %lﬁlpapexi'racqg)% ntﬁater mor €

such constituents an use o erence cﬁaracters
herein and in th@hﬁﬁgugbsﬁmsomﬂﬁ@md@dkﬁgimevneﬁwmmowamwwmﬂcanhhwg@us

f eat ur eggyor L went, : N teLIE; AL g,dsed herein:
VO 2012 0785%1}}%%?? d%%l"?%%%% ﬂ%%&i\a 5%‘1%3 ea%?y‘%g%hs%%l detied as bot h
no nore thanegeadion B svdbé) Hoywablc shemapegedig wosebof swppiop fgdudtcs obbe t he

maxi mum dai fy;.4 Qs?ﬁg cq{mﬁ%d BY &Q%Em onfBle &Qhe%‘i&g(ﬂt iR @'ﬂm%n@iﬂfﬂ,&fm aRy wih gduct
appearing in another product and as no visible quantity of residue on the

equi pnent aP‘ﬁ’érS‘d@I“é*hW@i‘b‘i‘@t@@@MdmUﬁf’ér“ﬁ‘éﬁ‘r‘i’é‘éffm@%’@'fﬁip"s*lib‘ﬁ‘é‘bﬁ%ﬁfty" in
cl eanl i nessgi:sagienesal |y understood to be bel ow 1g/cn®.

15 The term “real-time”, as used herein, means and includes substantially simultaneously
processing data as the data is received.

Implementation of the methods and systems of embodiments of the present invention, as
described herein, can involve performing or completing selected tasks or steps manually,
automatically, or a combination thereof. In some embodiments of the present invention, several

20  selected steps could be implemented by hardware or by software on any operating system or any
firmware or a combination thereof. For example, as hardware, selected steps of embodiments of
the invention could be implemented as a chip or a circuit. As software, selected steps of
embodiments of the invention could be implemented as a plurality of software instructions being
executed by a computer using any suitable operating system. In any case, selected steps of the

25  method and system of the invention could be described as being performed by a data processor,
such as a computing platform for executing a plurality of instructions.

In one aspect, the method for determining the cleanliness of a manufacturing area would
use a testing apparatus for determining the presence of at least one substance. This substance
generally would be selected from the group comprising UV/vis spectroscopy, near infrared

30  spectroscopy, infrared spectroscopy, Raman spectroscopy, luminescence spectroscopy and
combinations of these. In a further aspect, the testing apparatus for determining the presence of at
least one substance would directly determine the presence of said at least one substance. Ina
further aspect, the testing apparatus for determining the presence of at least one substance would

use an integrating sphere. In a further aspect, the testing apparatus for determining the presence of



A "Swab" is generally a portion of knit material (for exanple polyolefin,
natural fibers, polyester, quartz wool,

pol ypr opywenet2eiioul ose- pol ypr opyl ene conposites and/ or polrarsdsl 10f9suhese)
that will not |eave behind fibers after swabbing and contai ns m ni nal

ext ract abl e, oBl, ?I\A/S" S. "Swabbi ng" refers to an physical nethod of testing
having an operator conducting a 10swabbi ng procedure where the operator
follows a series of steps which generally include pretreating the swab(s)
in a sanpl e,qekV&RtubsaRe&RAINY Bx}fh%leS\M?‘M £ furth SRR mgtegtla@ Elsa&mqgr of the
tested surface firmy and evenF one side of the swa

hori zont al d?t?fé’é}“t"i'%)the DrgBEeyR BHep e &%‘él?cegwoalé PP a\‘?é?“ﬁ"'é‘all to d?t?rwﬂilgothe back
and forth (pRensddrakeasbarkurngeeone stroke forward) to cover the entire
area, 15The term"regl-tl me",  as use ‘Hg‘ %]lﬁ means. and |rgclu es
substantial |y si FUAPPRFERTE P° BHELees; B TpHEIeEEoR o & PR ved.

| npl enens at bL(b@talﬁbfe pfd’\'tﬁle ARt Badal @ Syl s ti@thsr Specg ﬂiacelibrﬁw]b&pmfls atlhﬁla@ k@siet

t I
om0 o Re LR Py S Db VR bl eSSBS ot
I n some enbadi cvehingtiant of th@e.pr esent i nvention, several 20sel ected steps

coul d_be i npl emeqt ad, by, Nar IR 6,0F BYig80 Oftmsrt%r 0 IR ARG, Yot em or

any firmvare or a co ere war e, sel ect ed
st eps of errmb@itnmmm@mhe Stuh@anccns@ﬂeqtetdrfroaotm gtomecqnminen’émmcaswd chip or a

circuity &giohl‘ﬁ% a;?‘e &%l%&ltc%ﬁlg@%gsg@te%nfgg%‘?sd E:IZFF%?S Ao Erﬂﬁnaltfa}{se&ttﬂeg’é’ coul d

be |nplenente Pira i nst t1ons being executed by a
conmput er usi ng anlys Bﬂeﬂlﬂfhﬁ]céa@%? abptange yesneeatly syifpd fypbsianges suded goted st eps

of the 25methQeqand t§é/g°r&§f)r@o{?1{orlstlﬁgephb&é§éﬁh&a@E&:t&@h&%ﬁim@ﬁs desmhdeBgd &sipledsng
per f or med by a data processor, such as a conputing platformfor executl ng a

plurality oFleaningageits pibnatrtagtintomd cormbjaions of fhessreibRaretiod of de@em ni ng t he

cl eanl i ness nffufdoFRB W& lobckdNY s@tc8 & WAMubcMERs Bed QS dsADsARRBEALHS tfcOr
determ ning the presence of at |east_ one substance. Thi s substance

gener al 1y wSHPRCHES@g oEphagproryiisth R gE\gp heBipy PR g UiA Bitchepiat r oscopy,
near i nfrar adnd3RspPng bddSabtions Bif th&t. eunmaﬁ&cn%@amny sﬁ&ﬁ@d\p}ﬁﬁm&mmcopy
| um nescence spectros org}/h and‘ééonbi nat t her

i figfhe

specC
the tosting ARPATETES oAl Pa? pPb s daas gy Ait ALt fleIRR
subst ance weihdaddiringdbinylatied nmitnerihd) @agkbgsenamfofurisgind cambihe@ast ofolitee.

substance. 10 2 AULLNSI ARRAGnd N5 AETL AW ARRRLELS LRl S D the
presence of at |east one substance woul d*USe an I'Afegrati n In a
f urt her 2@speotocolt(h¥) twrishd dgnippar ddtersinicd by dateertesting apgaraﬂuetopiﬁewnmtbe of

presence of at least one substance. The method would include swabbing at least one target area

within the manufacturing area (104), placing the swab(s) in the testing apparatus (106), and

determining if the area is clean (108) with the testing apparatus. If the area is determined to be

clean, the area would be ready for use (110) and if not would require further cleaning and swabbing

25  (104). Methods for determining if the arca was clean from the signal generated would include
direct analysis of signal generated, comparison of the signal generated to a reference signal,
performing a mathematical function on the generated signal and combinations of these. Methods

for determining if the area was clean from the signal generated are described in texts such as

Analytical Chemistry, by Gary Christian, John Wiley and Sons and Chemical Instrumentation: A

30  Systematic Approach, by Howard Strobel and William Heineman, John Wiley and Sons. Methods

for the comparison of the generated signal would include applying look up table, an electrical
bridge, a signal threshold value and combinations of these. Methods for performing a
mathematical function would include addition, subtraction, division, multiplication, integration,

derivatives, curve fitting, statistical analysis and combinations of these.



WO 2012/ 078291PCT/ US2011/ 059849 PR64414W) at | east one substance woul d be
portable. In yet a further aspect, the testing apparatus for determ ning

t he presewmoeomo7st9i1l east one substance woul d perfor m anPeXtusa@iioss44 o
determining the presence of at |east one substance. In another aspect, the
i nvention | &Mghpgr adapted to upon detection of at |east one 5 substance
provi de an rical output. In a further aspect, the electrical output is
a human senS|bIe out put, the human sensi bl e out put consisting of an

acoustic, visual pigiReRaR SAliusn8hRGE bheGRdihddMoH €RERRiIn2 M coAFRELBEd Ons of
t hese. I n. anot her aspect, the invention provides a neans for

det er mi ni ng PREErBAAIT HBYS? B7ab4 2@ isdpsrie éwahméﬁéofith%mgw%fuaﬁ%w Fogfe| ect ed

fromthe grouwpbeENEd stab (W2 Pk ouley FREAH L k&Bhdak QCAIRAUDES, a5 R ChigiT: oal

conpounds, cleanln ents, excip and co tions. of these
Thi s met hod WP&?Séﬁﬁf%ldaWé?%@flwea 1@@&?.8%%10'@% §§Ptf1%d‘ Vfai %‘{f%ﬁﬁc&e such

as t hgs es5 Sels\ea(bt(e@) foalbe hbaleg (mapnmmwohwnﬁMm%meaéd 1a(b“tgl1té@b The
ngr edi ent s r maceut i i pients Cclea ants
o conti natteBHENaPEHEER) il CoRuPRuR bR Dt enaTE M (PR Bt BTG

general ly SBIW&bE(@IOQ[)@S@OWEmLFﬁdeﬂI ng area such as those sel ect ed fromthe

15group consi st 19% gf?a 1£1Hustr eolfIt l[e(s:tal Ia}r%rlgatrr] 39f2g¥0rﬁﬁermlmr?gﬁ%g resen UI’i ng,

pet rochem cal acturlng "and” co
especi al l'y smnm@mmt®mph®wdmd$uﬁmma¢ﬂm&maw@@£M$mngamm@meathwWQﬁﬁwwbwmming

is sel eqé edbélﬁ%@& 19?1 S ;lepol(fe? BF t"IIhQ rrrlgy h%act 66)'1@1&'&?@ Itl%g%&%%?&@tﬁg d’ﬁ -)ng’

formul at1 on acturing, packaging r|n I ons o
these. As seétkrample ait¢rince (PBsesidss baiween tirisggaple halder £3 Ofpamd fepdtiglivng CdPea i s

cl eaned accepfgerd: O t%Q{%Etﬁl%‘aﬁ%an(sjeQ@& m@ﬁl@e OSSR ('f?@ésanh@mfi%&tr (Fgped by

usi ng a testi ng appar at us determ ne the presence | east one
subst ance. THEPUHELCABA AN BV ads, S?ﬂ&méféramsmaﬁgst%gq -e&stmpsef thy pepbttical paiy

within the mROP AL MELRATBLE 3pldiddpy, RhaaiA8 sf-pE@roW(rﬁi)areU@p&ﬂ@sc@ﬁS“ ng
apparatus (106), and determning if the area is clean (108) with the

t est i ng LappAPEITCCUOfCOp, BmiPescenesPeRbOs Ry 11d qombnaiiencthersd, Opirgally &% woul d be
ready for u&ﬁg&&ﬁghmaﬁdmﬂdMﬂﬁklmmumdmﬁgﬂuﬂnﬁt@umther cleanlng and swabbi ng
25(104). Met hods_f or de

t he si gnal
S el od wour d FlEe 4 SR ks Erdl B ar ey Ete L2 SRt of
t he signal gﬁﬁﬁﬁﬂﬁ@de%ﬂmﬁsﬂﬁh&kemﬁﬁm$kgm@éﬂwp@ﬂf@ﬂﬂhﬂ@a&mﬂﬂhhammbmaal

function On(AIOQ) a f%glﬁm %otg e swa énne?‘(&ac%ns 9 1ur¥1 f\;lv?ﬁ%(&h 1 (i] 1nf or
deternlnlng Pht e area €an e Sig enera ared escrlbed

in textgosushmﬁgxmhaﬁv®léahmﬂheﬁvm@mqubyw@amywnmnm$tkampg@mhﬂmwwiwymand
Sons and Chﬁ.%aﬁ?{ts !m’a LS TROH A 519 M isAY lre3L91§éés°tB&1gﬁa% & e @g&%{l&ﬁ%ﬁm RSV ERWALLS

Strobel and |an1 neman, John VV and
intervention, be automated and combinations of these. The sample holder (406) 1s held in the

portable testing apparatus (412) and a sample interface (408) resides between the sample holder
(406) and analytical unit (410). Examples of the analytical unit (410) would include UV/vis
25  spectroscopy, near infrared spectroscopy, infrared spectroscopy, Raman spectroscopy,
luminescence spectroscopy and combinations of these. Optionally, an integrating sphere could be
used with the analytical unit (410).
Figure 5 is illustrative of a method for determining the presence of at least one substance
with a testing device (512) for at least one swab (510). In this example, at least one swab (510) is
30 placed into a secondary container (504) which could contain an extraction medium which is held in
a sample holder (502). To facilitate the extraction optional heating and/or cooling could be used
(506), for example by a liquid jacket, peltier element, resistance element and combinations of these
along with optional agitation (508) by a stir bar, ultrasonic source, shaker and combinations of

these.



for the conparison of the generated signal would include applying | ook up
table, an electrical bridge, a signal threshold val ue and conbi nati ons of

t hese. Mawbadwe/d7sr9iperform ng a mat hemati cal functi on wealraseealosakes
addition, subtraction, division, multiplication, integration, derivatives,
curve fittiB%¥_%é@%istical anal ysi s and conbi nati ons of these. WO

2012/ 078291 f 11/ 059849 PR64414W) Figures 2a-2c are illustrative
of one nmethod for determining the cleanliness of a manufacturing area where
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i nclude W/ \t{élé is a sample holder (704). The portable testing apparatus (712) is shown in combination with a
computer (706) which is carried upon a cart (708) along with a storage unit holding sample
preparation equipment (710). In this example the cart (708) could be rolled out to the
manufacturing area and the portable testing apparatus (712) used to determine the cleanliness of

25  manufacturing equipment.

Example 1
A stainless steel coupon was contaminated with Rosiglitazone and rinsed with sequential
100 mL aliquots of distilled water. Both the collected rinse and stainless steel coupon were then
30  subjected to luminescence analysis. The rinse was analyzed with a Cary Eclipse Fluorometer
(Agilent Technology, Santa Clara, CA) and the coupon analyzed by the method of the invention
and apparatus, illustrated in Fig. 3. The intensity of the luminescence signal for Rosiglitazone
using both analytical methods as a function of rinse number was collected, as shown in Figs 8 and

9.
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spectroscopy, |um nescence spectroscopy and conbi nati ons of these.
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presence of 44Lﬁﬁ t one substance with a testing device (512) for at |east
one swab (5 n'this exanple, at |east one swab (510) is 30placed into a
secondary container (504) which could contain an extraction nediumwhich is
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Figure 6a i &fiphsd Bpg AL CHFValEneRt SO BRI i i ng the presence of at

| east one substance using a testing apparatus (612) fromat | east one
secondary container (602). In this exanple, at |east one secondary
container (602) is held is a sanple holder (604). The sanple rack may
contain an interface wi ndow (606) nade of a suitable material such as

gl ass, quartz, sapphire, dianond and 5conbi nati ons of these. The sanple

hol der (604) is held in the testing apparatus (612) and a sanple interface
(608) resides between the sanple holder (604) and analytical unit (610).
Exanpl es of the analytical unit (610) would include UV/vis spectroscopy,
near infrared spectroscopy, infrared spectroscopy, Raman spectroscopy,

| um nescence spectroscopy and conbi nati ons of these. Figure 6b is
illustrative of a nethod for determ ning the presence of at |east one
substance 10using a testing apparatus (612) from at | east one secondary
container (610). In this exanple, at |east one secondary container (602) is
held is a sanple holder (604). As depicted in Figure 6b the sanple hol der
(604) could be circular and also could be a track, a straight [ine and
conbi nati ons of these. The sanple rack may contain an interface w ndow
(606) made of a suitable material such as glass, quartz, sapphire, dianond
and conbi nati ons of these. The sanple holder (604) is held in the 15testing
apparatus (612) and a sanple interface (608) resides between the sanple

hol der (604) and anal ytical unit (610). Exanples of the analytical unit
(610) would include WV vis spectroscopy, near infrared spectroscopy,

i nfrared spectroscopy, Ranman spectroscopy, |um nescence spectroscopy and
conbi nati ons of these.
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| east one substance 20using a portable testing apparatus (712). In this
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hol di ng sanpl' e preparation equi pnment (710). In this exanple the cart (708)
could be rolled out to the nmanufacturing area and the portable testing
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30subj ect edswabbing ai Inss@e Reet anawifish sid hhmafaciurisearv@s anal yzed with a Cary
Ecl i pse Fluoroneter (Agilent Technol ogy, Santa Clara, CA) and the coupon
anal yzed by pltiag st swoblingftestihgaripaa@sit i on and apparatus, illustrated in Fig.
3. The intensity of the |um nescence signal for Rosiglitazone using both
anal yti cal aedyfngdorale paespign ef saislrt 5est propylestaneaipdy saiddestieptnpeetednd as shown in
Figs 8 and 9. WD 2012/ 078291PCT/ US2011/ 059849 PR64414W) W t hout
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range &fmigaiiovdh@ede of the following claims. WO

2012/ 078291PCT/ US2011/ 059849 PR64414W) What is clained: 1. A nethod of

det er ninitAgmePekai clate s vhgringaiant aciringiarrg isaeleged EUnBE BOMnERnsisgbi ng at

| east ohwmacsniat mapuEgtugipg Hicmichmenufasitins eettachaiycah manpfacturing and combinations
thereof.

4. The method of claim 3, wherein said pharmaceutical manufacturing is selected from the group
consisting of active ingredient manufacturing, formulation manufacturing, packaging manufacturing and
combinations thereof.

5. The method of claim 1, wherein said testing apparatus for determining the presence of at least one
substance is selected from the group comprising UV/vis spectroscopy, near infrared spectroscopy,
infrared spectroscopy, Raman spectroscopy, luminescence spectroscopy and combinations thereof.

6. The method of claim 1, wherein said testing apparatus for determining the presence of at least one
substance is portable.

7. The method of claim 1, wherein said testing apparatus for determining the presence of at least one
substance is luminescence spectroscopy.

8. The method of claim 1, wherein said testing apparatus for analyzing the presence of at least one
substance is configured to directly analyze for the presence of said at least one substance.

9. The method of claim 1, wherein said testing apparatus for analyzing the presence of at least one
substance is configured to perform an extraction to analyze for the presence of said at least one substance.

10. The method of claim 8 or 9, wherein said testing apparatus for analyzing the presence of at least one
substance is further adapted to upon detection of said at least one substance provide an electrical output.

11. The method of Claim 10, wherein said electrical output is a human sensible output, said human
sensible output consisting of an acoustic, visual, mechanical, electrical indicator and combinations
thereof.



pl acing said swab in a testing apparatus; analyzing for the presence of
said at | east one substance with said testing apparatus; and determning in
real tinmewoheizd7emnl i ness of said manufacturing area. PCT/Hiseoumoesdsae of
claim1l1, wherein said at | east one substance is selected fromthe group
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17. The method of claim 13, wherein said testing apparatus for analyzing the presence of at least one
substance directly analyzes for the presence of said at least one substance.

18. The method of claim 13, wherein said testing apparatus for analyzing the presence of at least one
substance performs an extraction to analyze for the presence of said at least one substance.

19. The method of claim 17 or 18, wherein said testing apparatus for analyzing the presence of at least
one substance is further adapted to upon detection of said at least one substance provides an electrical
output.

20. The method of Claim 19, wherein said electrical output is a human sensible output, said human
sensible output consisting of an acoustic, visual, mechanical, electrical indicator and combinations
thereof.
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perforns an extraction to analyze for the presence of said at |east one
substance. 19. The nethod of claim 17 or 18, wherein said testing
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adapted to upon detection of said at |east one substance provides an
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