PHARMACEUTI CAL PRODUCT AND METHOD OF ANALYSI NG LI GHT EXPOSURE OF A
PHARVACEUTI CAL PRODUCT Background [0001] This patent is directed to a

phar macewoeais/pseduct, and, in particular, to a phar meeutise@b/opssoauct

wi th photosensitive properties, including a photosensitive device that

defi nes PHARMACEUTICAL PRODUCTIANE METHOD OFSANALYSMNG LIGKHT EXPOSYRE @F Ace

in conjunction wth the phar mgRacEUNCAt Y oDURG02] It has been
recogni zed that when proteins are exposed to visible and ultraviolet (UWUV)

radi ati on, the proteins may degrade. See, for exanple, Bruce Kerwin and
Ri chard Remmel e, Protect fromlight: t ode, gradation and protein

bi ol ogics in Journal of Phar mceuticﬂ%@r—%ac Pelfces, vol. 96, June 2007, pp.
1468-80. Thi[eoeiggr adetié pateray didetdiotoh pHaanacealicat pebdpbly ahd;ah partibulaf)€o hor s
of photo-induced oxi dation, coval ent aggregati on, and deam dati on of Asn
resi dues. WihpEngcepggal peqdycy with potpsenrifseATORBBISs: IRgUAINE aPhpiogersite®posur e
affects bio cal ; Lt] hl. e that
phot ol ysi s o ISP Qe e piofct MEATER: FRHRASHe b e phb@s IR AR e
conf or mat i orinke@dndtgpntvoitlathgrpbgatdcomicalptodugmal | concentrati ons of
aggregates acting as nucleating centers leading to visible particul ates.
O her problens may include changes to the i nmunogeni c potential of the

protein or regqt i onghiy HEEH?&BE%i%&ed’tha{ QRABPORINCHE S e KBS WiiBlcad Remmel e,

products may be ‘exposed to visi
ultraviolet (UV) radiation, the proteins may degrade. See, for example, Bruce Kerwin

and Richard Remmele, Protect from light: Photodegradation and protein biologics in
Journal of Pharmaceutical Sciences, vol. 96, June 2007, pp. 1468-80. This
degradation may be both chemical and physical, in the forms of photo-induced
oxidation, covalent aggregation, and deamidation of Asn residues. While relatively
little is known about how this light exposure affects biopharmaceuticals, the authors
suggest that it is foreseeable that photolysis of proteins in biopharmaceuticals could
produce changes in the conformation leading to aggregation, with small
concentrations of aggregates acting as nucleating centers leading to visible
particulates. Other problems may include changes to the immunogenic potential of
the protein or reduction in bioactivity.

[0003] As noted by Kerwin and Remmele, products may be exposed to visible
and UV light sources during manufacturing, storage, and/or transportation, as well as
during use in clinics and other healthcare facilities. During manufacturing, for
example, the products may be exposed to light sources during fill and finish
operations, visual inspections, and packaging. During use, the products may be
exposed when removed from the protective packaging in which they are stored prior
to delivery, and may be exposed even at the time of delivery when diluted into
solutions in clear IV bags as may occur when the product is delivered intravenously.
[0004] The solutions proposed by Kerwin and Remmele, as well as others,
address the photodecompositions indirectly through packaging or directly through the
use of excipients or inert atmospheric packaging. As to the former solution, it relies
upon the creation of a barrier to block incoming light. As noted by the authors, such a

solution necessarily relies on identifying all possible regions of the container where



and WV light sources during manufacturing, storage, and/or transportation,
as well as during use in clinics and other healthcare facilities. During
manuf act woregi3/Besoexanpl e, the products may be exposedPCo/US2@gbosHBSUr ces
during fill and finish operations, visual inspections, and packagi ng.
During use, the products may be exposed when renoved fromthe protective
packagi ng i nhahiodhcttrh@ybadx@osddab eighplel orat tan ithpkdtivdryindeny andysthidiskingosed
even at the tine of delivery when diJuted into solutions jn clear |V bags
as may occurPditfdhta HRopHsatach Sechyegiofe redo it U snbiiony Whiloeds|*ehe

sol utions pgﬁﬂﬁéﬁgnp}lu EMrBmAB o RRATER! & ex@pidfd Andalﬁex%tlﬁﬁ{s?her&ddr ess the
phot odeconpositions 1ndirectly through packaging or directty through the

use of exci piaekagsng thei Iiteraturaisosiwdrbanidahppodsayglitygor wvisntendddrenfaguamres
solution, it relies upon the creation of a barrier to block incomng |ight.
As noted by ¥H& authors, such a sol ution necessarily relies on identifying

al | possi bl qoo@xgi onsaPdet tdih BRSRIIBAT BARRY, €he $rB&NPEREYGIe BRY &3 £xposed to
light (e.g., at an inspection w ndow), and establishing barriers to

exposur e at Praghacsuiidal peagiuetrembuslying adanthgaoue plteypdtives enthe whiyeatiendlst i ng
publi cati Onsdéﬂ:%?&%éus@édf'ﬁo%‘E for the use of excipients and inert

at nospheri ¢ packagi ng, He'fiterature is linited and the possibility for
uni nt ended consequences exists. [0005]As set forth in nore detail bel ow,
the present disclosure sets forth a plammae¢euti cal product enbodyi ng

advant ageoug @I} er n?][t ives to tﬂe convent i onal devices di lscuas(ﬁgrgzlgfve.

summary [ 00886In arln483sksct o the REesgrtadstnsug: 3 ehymarentical pRdy < dal

product i nCldéﬁ?a?ne@having an exterior surface and an interior chamber, an active ingredient
disposed in the interior chamber, the active ingredient having a photosensitive
property that changes based on at least cumulative exposure to light having a
wavelength within the range between X and Y, and a layer of photosensitive material
disposed on the exterior surface of the container and exposed to environmental
conditions contemporaneous with the active ingredient being disposed in the interior
chamber. The photosensitive material is reactive to light having a wavelength within
the range between X and Y to experience a property change at a threshold of
cumulative exposure to light received within the range between X and Y related to the
change in the photosensitive property of the active ingredient.
[0007] In another aspect of the present disclosure, a pharmaceutical product
includes a container having an interior chamber, the container constructed from a
material that is photo-resistive, and a layer of photosensitive material disposed in the
interior chamber of the container. The photosensitive material is reactive to light
having a wavelength within the range between X and Y to experience a property
change at a threshold of cumulative exposure to light received within the range
between X and Y related to the change in a photosensitive property of an active
ingredient.
[0008] In a further aspect of the present disclosure, a pharmaceutical product
includes a container having an exterior surface and an interior chamber, an active
ingredient disposed in the interior chamber, the active ingredient having a
photosensitive property that changes based on at least cumulative exposure to light

having a wavelength within the range between X and Y, and a label having a first

S0



cont ai ner having an exterior surface and an interior chanber, an active

i ngredi ent disposed in the interior chanber, the active ingredient having a
phot osenswOi2oB/@38@perty that changes based on at | east @aFIISaI2WE346XpOSUr €
to light having a wavelength within the range between X and Y, and a | ayer
of photosensitive material disposed on the exterior surface of the
cont ai ner andgiex pffsed td theeRwrion Qureset af theaidtaiied REthcolayargdphatoeaisiivei t h t he
active ingredient bejing disposed in the interiqr chanber. The

phot osensi t iNHCHHPEPHH] hPEtq W fe5end S2IngRMOKRYY AGCAchEVEF EHGER wi t hi n the
range bet weeq X ARdnY cdiRaifidREHih §Myer &f iRk ?H&BEéﬁsﬁ*&@%@erﬁﬁ afpllclRSBG! GheOf
cunul ative exposure to li1ght recerved wthin the range be en X and Y
rel ated to tfivet akdangediragivheeypostdooensironmentgrcopditipys afnt¢rmgoractony gith

ingredient. [0007]l.n another aspect of the present disclosure,.a

phar mceut | BTSSRI HOR U HEEb it AF HEP R SURRe ol RGO Banber . ¢ he
contal ner CcaopgbfialGe &‘dctﬂ{e&ﬁ‘l%hﬂl@&v@r{g Alvatdl@tgth SRR rdn@s betweks X Aldy g | ayer
of photosensitive material disposed in the interior chanber of the

cont ai ner. Txeenet o Pevpsityichangest e thrashold ol ramtlitivg exposurg et lighawicatyed

wavel ength w t.hin the range bet and Y. {,0 experience a property change
a5 ¢hreshorib el SFG S ATl hS et fn B BERL BB PR BF P g e
between X ang the dcgivatimdedientt he change in a photosensitive property of an
active ingredient. [Oooahln a further aspect of the present disclosure, a
phar maceut i d890Pr odde stiHdpuilrs aspece ofthaiprreentidiselasyrean methasraf seniimingce and
an interior . LVe. i i - di in .t i.pt eri or chanber
the active f%g?gﬁﬁé%HﬂﬂgﬂﬁﬁgygmﬁﬁgégggﬁgéPﬂ%%gggﬁgﬁ@gfl?ﬁgppchanges based
on at | east phomstmitiveanspdsone exteribi ginfachalva ogntansveraelngragtaative t hi n t he
range between X and Y, and a.lapbel having . .a first region affixed to the
exterior surPEICBTditREcE Bt 1R aGHiVE FPAACH R v B. ApHOt SRS RIOR b’y i al
appl i ed t hergt g ands o%eﬁ%@th&ﬁgpmer& fé(@@i&’li%ft h%ﬁgg_v&a%ﬁen hHHHEA 1T

surface of the Tontainer wth a | ayer t he phot osensitive teria
appl i ed t herretge, beteenfX nsd Yamd the ploridsensigvomateeipesetdvet to lighthavornent al

condi tions cont raneouys with the ti i ngredi ent bein i sposed in the
Chteri or ohalDEFTETE TR Qi SR PMoe i (B PE T ER RS S SRR Shavi ng o
wavel engt h whickhdld bheuhArge: Hgbvners XeRebeXelQvithiR &ld Iﬁ%eeqe%wégm%&w change
at a threshold of cunul ative exposure to light received within the range
bet ween X arfdlatedrte thetdhgngaointtheplatiesegeitive property hbthe sethe ingrediept.oper ty of t he
active ingredient., [0009]l)ln.a still further aspect .of .the esent.

i scl osur &, R Hantg ok Arfefbh ety o SRy e S et .

mat eri al i noatdial @ BEPleyt, RPardinidy@E 1Bkr phsHodsensiivd walefaingid idthet 0 an
exterior surface of a container hayin%>an active ingredient disposed

t herei n, thehgtsersitiverigptedildas cxrayicpesddhe poped e Asdnge\aadddesidying then at

changes bas i - re [ ' | engt h
W ehin the ranamepe: bEEhELThEING RIS RrAR ok BlbortBled e BrolBHE TT Ve
to |ight hawhaggea wavel ength wthin the range between X and Y to experience

a property e at_a threshold of_ cunul ati ve exposure to _|ight. received
wi thin the ﬁﬂﬁﬁﬂ bet%sharyet%ﬁawcmtﬁ? BEFSEY dﬁﬁ@”&‘%a%@’éﬁloﬂ of ﬁ@'gyzmg_lght
phot osensi t i e REOBES &Harﬁfacéulf‘i@algﬁéddé?iﬂcﬂﬂl"e?ﬂfeﬁﬁfyinégahﬁatﬂ?érhﬁg al so i ncl udes

delivering the container to a recipient, collecti he container fromthe
reci pi ent, ebamaiengea peoduatyweithiofa fphbtyomensisingwae ldast aetseaqei theugh wihivd

phot osensitiye material has, experie cgglthe .operty change, and ..
Cdent i fyi ng PHEMEBRECHT P At Ein b RUC R et ds ST T al s has
experi enced ihfiediRhORLTdgYa ﬁsiti{/@Pr%ﬁéﬂtﬁthﬁ?éhaﬂ@&tﬂh%d S paedst eimblagvPr esent
di scl osure, a nethod of anal yzi ng |I% t

exposure to light having a wavelength within the range between X and Y, and

disposing at least one photosensitive device along the path, the at least one

photosensitive device comprising a layer of photosensitive material reactive to light

having a wavelength within the range between X and Y to experience a property

change at a threshold of cumulative exposure to light received within the range



exposure of a pharmaceutical product includes identifying a path for the
phar maceuti cal product within a facility conprising at | east one space

t hrough wsOchiddsasophar maceuti cal product passes, the phacraseuriosaso product
conprising an active ingredient having a photosensitive property that
changes based on at |east cunul ative exposure to |ight having a wavel ength
w thin the rzogendetne®n Theandhod alanthctlidsprading tiad atll@Bsdneopi®t@bdidEensi ti ve
device along the path, the at |east one photosensitjve device conprising a
| ayer of phdleBKEAERE bajee Hapesed along dicrathy roregidengsrt thaRiongtuchiage faikgt h
within the r Y, | gRee eclgh@p a

t hreshol d ofpﬁ‘l ggﬁnﬁ%ﬁ\%@\%ﬁ&gﬁ?g%}%}) }ftogoslggfgﬁ{é recel %ledgé@mﬁgﬁgﬁht he ?gr%lgée

bet ween X arphaivnacEhecalrptddodt thtasigh ithecflacidiesif tleagtiopertyt dhangt odcaestd thne

phot osensi tive device after i ng di sposed, along the path for evidence of

t he property Wéﬂ&ét“fedmi‘tﬁ%al&?gqedg@ ?F‘Eﬁ%\éeqﬁ’fc@ri al of the photosensitive
devi ce, and changing the path for the pharmaceutical product through the

facility if the property changgeODedsiptib®of fhe MEhwingsensitive material of
t he photosensitive device. Brief Description of the Drawin [0011]1t is

bel i oved t hdPOFHe dilsisibekives it the Siaclapire Wil be oim ebStneertond S e

follow ng d ol - i.n - juUnNct | ' - i i Ngs.
sore.of the T our B RrrPAE iR 1 QHUREbh Stiihy oo R IRARKER SRAN 0
el enent s f orth¢ fieupsinpe hevobeensimplificedry e sinsiangfatleeted elearatitfor thBuch

om ssions of elenents in s figures are not _necessarily indicative of the
presence or PYBRQSROEMEFE Qa%r x”@wa g%ﬁﬁ HREN-nS %IPSIP%XW@W%WOM

embodi ment s, RKGERE nAHIBYaDS iRELIEIdr ik elhBedt fdeidcd of oAkt eppRAT! No

written description. None of "the drawi ngs are necessarily to scale.

[ 0012] Fi g. IniaBy af {he espeplaiwanbademens, excgiias magdgtexpbditlpdeldtheatedae der di ng to
the present discl ogure ht vi(g:g a con inerf vm'({rh a Ia]%/er of rﬂh tosensitive
material di SPOSEPTONEIESHEPTHIOLuMNREST J° TRENEYACACRSP A Y301 Fig. 2 is
a perspecti veoraew qfig.?lﬂ@taf}ﬂl‘rsp@&ﬁfer{ﬁ&e@fhﬁﬁérnﬁ&&diéﬁlp@&@&hé’ddmng@o te

present disclosure having a container with a |ayer of photosensitive
mat eri al di Spersatdisriosie bastieg § eontaiger widle a dfyer plePhotesensivies material disposed

on an exterior surface of the container;

[0013] Fig. 2 is a perspective view of another pharmaceutical product according
to the present disclosure having a container with a layer of photosensitive material
disposed on an exterior surface of the container;

[0014] Fig. 3 is a graph illustrating the color change of a layer of photosensitive
material, as registered using a colorimeter, with increasing UV exposure;

[0015] Fig. 4 is a graph illustrating the color change of a layer of photosensitive
material, as registered using a colorimeter, with increasing visible light exposure;
[0016] Fig. 5 is a graph illustrating one measure of the degradation of a protein
exposed to visible light;

[0017] Fig. 6 is a graph illustrating a measure of the degradation (% increase in
high molecular weight species) of a monoclonal antibody polypeptide exposed to
visible light, with reference to a color change of an associated layer of photosensitive
material, as registered using a colorimeter;

[0018] Fig. 7 is a graph illustrating a measure of the degradation (yellow index)
of a monoclonal antibody polypeptide exposed to visible light, with reference to a
color change of an associated layer of photosensitive material, as registered using a

colorimeter;



[0014]Fig. 3 is a graph illustrating the color change of a |ayer of

phot osensitive material, as registered using a colorineter, with increasing
UV exposwe;20{30B3@pFi g. 4 is a graph illustrating the ceCorusehangsof a

| ayer of photosensitive nmaterial, as registered using a colorineter, with

i ncreasing visible |ight exposure; [0016]Fig. 5 is a graph illustrating one
measur e of t[be1Yegr ddatd v Wiphallpstedtidign reegeoeed thodagraiabibe (ihérglhke;in
[0017]Fig. 6 is a graph illustrating a neasure of the degradatjon (%

i ncrease i n Bvigwentoioaliatign Ee&eiw@ﬁ?-%fg@iOésfl)m%OC%?nﬁb%@P%a@lya?ﬁquan

pol ypept i de £xpQ3ed s |ighPbfh kdt8Rhee W 4 &lélet{hgﬁ%ntags&ia‘%éd ngﬁﬂ ange of

an associ ated | ayer of photosensitive material, as registered Using a
col ori met er ;pho@B&BtRiegnaterialsasregisepddl usingustalatinagr;a measure of the

degr aaats on gl ow L), oL @ymenochensl, antl becy pol rReptl g, sxposed (o

phot osensi t i RlidRRITHACati ASEXRGhELAPEL) UBh RndcI6RM1 Ahiib&REyRIolypeptide
exposed to visible light, with reference to a color change of an associated layer of
photosensitive material, as registered using a colorimeter;
[0021] Fig. 10 is a graph illustrating a measure of the degradation (absorption
change) of a small molecule exposed to UV light, with reference to a color change of
an associated layer of photosensitive material, as registered using a colorimeter;
[0022] Fig. 11 is a graph illustrating a measure of the degradation (yellow index)
of a small molecule exposed to UV light, with reference to a color change of an
associated layer of photosensitive material, as registered using a colorimeter;
[0023] Fig. 12 is a graph illustrating a measure of the degradation (% increase
high molecular weight species) of a monoclonal antibody polypeptide exposed to UV
light, with reference to a color change of an associated layer of photosensitive
material, as registered using a colorimeter;
[0024] Fig. 13 is a graph illustrating a measure of the degradation (% increase
low molecular weight species) of a monoclonal antibody polypeptide exposed to UV
light, with reference to a color change of an associated layer of photosensitive
material, as registered using a colorimeter;
[0025] Fig. 14 is a graph illustrating a measure of the degradation (yellow index)
of an amino acid exposed to UV light, with reference to a color change of an
associated layer of photosensitive material, as registered using a colorimeter;
[0026] Fig. 15 is a graph illustrating the color change of a layer of photosensitive
material, as registered using a colorimeter, with increasing visible light exposure over
a range of temperatures;
[0027] Fig. 16 is a perspective view of an alternative to the pharmaceutical
product of Fig. 1;
[0028] Fig. 17 is a perspective view of a pharmaceutical product including an

alternative label to that illustrated in Fig. 1, with a photo-resistive cover;



WD 2013/ 033600PCT/ US2012/ 053450 [0019]Fig. 8 is a graph illustrating a
nmeasure of the degradation (increase in basic peak for Cation
Exchange-wB2@)3/m8608 nonocl onal anti body pol ypepti de expoesgdsca2wszsbl e
light, with reference to a color change of an associ ated | ayer of

phot osensitive material, as registered using a colorineter; [0020]Fig. 9 is
a graph illygozeti ndrig. 1r8&aalpmpeduvbheevdega pletainaodutichlneo@as encludigcardi ¢ peak
for Cation Exchange-HPLC) of a nonoclonal antibody pol ypeptide exposed to
vi si bl e |.grﬂ1temm1m abelrt@ﬁ%%é%u%rateé 2 5igod- Wih A 28 S%fﬁnéég%@a&%eeraguoayer of

phot osensi tif ﬁ?sd]’at erp |b9 93 "e&gé&fv@ o?d sysﬁérﬂgné}ucﬁﬁé QﬁkﬁEﬁﬁqduhﬁg%ﬂé fabg: 10

Is a graph illustrati re of the degradat (absorpti on change) of
a smal |l nol eddlig lémpdssdrm@,uv light, with reference to a color change of

| at h t f t
ol or ot or 100Y055] e AT A PERRea T Tl Leb e THRALIE A HE

degradation a(lt)‘,ﬁ‘lah%’vla'b@l%%ﬁat PlustafdBh FighD! @aHiest @%@ 9&BHd HetatMbld @Bfons W t h
reference to a color change of an associated | ayer of photosensifive

mat eri al , asindegioserervedthgseenpdaegionor i net er ;
[0032] Fig. 21 is a perspective of a system including a product including the label
of Fig. 20 and a syringe;
[0033] Fig. 22 is a perspective view of a pharmaceutical product including a
primary label similar to that illustrated in Fig. 1, and a secondary label for
determining changes in temperature in a first state;
[0034] Fig. 23 is the product of Fig. 22, with the secondary label in a second state
wherein the label has changed at least one characteristic to highlight that the product
has been exposed to high temperatures;
[0035] Fig. 24 is a perspective view of another pharmaceutical product according
to the present disclosure having a container with a layer of photosensitive material
disposed within the container;
[0036] Fig. 25 is a graph of illustrating the color change of a layer of
photosensitive material disposed within a container as illustrated in Fig. 23, as
registered using a colorimeter, with increasing UV light exposure for a range of
materials used in the fabrication of the container;
[0037] Fig. 26 is a schematic diagram of a manufacturing plant layout wherein
phototracking units according to the present disclosure have been disposed along a
path, P, along which the pharmaceutical product passes within the manufacturing
plant;
[0038] Fig. 27 is a graph illustrating changes in color of different sensitivities (in
increasing order of sensitivity: “senl”, “sen2”, “sen3”, “sen4”, “sen5”) of
photosensitive material that may be used in the products, systems and methods
disclosed herein, with increasing UV exposure;
[0039] Fig. 28 is a graph illustrating the color change of a layer of photosensitive

material, as registered using a colorimeter, stored at 4°C compared with a control;



[0023]Fig. 12 is a graph illustrating a neasure of the degradation (%

I ncrease hi gh nol ecul ar wei ght species) of a nonocl onal anti body

pol ypept iwo2e13063@d to UV light, with reference to a colpor/ush@n®ss4eé an
associ ated | ayer of photosensitive material, as registered using a
colorinmeter; [0024]Fig. 13 is a graph illustrating a nmeasure of the

degr adat i on [0040]ncr e&Ege2d i@ng;ihenudtﬁutingv&iegdaﬂors:me@g'easf)a lajeraf photosdneitiak
ant i body polypept|de exposed to UV light, with reference to_a col or change
of an associBt'ed RyERISErdIRBIET NI TFiFe stprgckati 231 C cqmppisgivdther eartigsi ng a
colorineter;,,j0025] Fig. 14 is a graph |Ilustrat|ng a neasure of the
degradation (yellow index) of an am no acid exposed to W/ light, with
ref erence t d08d1dol orFig. I“Bé)rige sodphaHusisisiog ittet edbor] chyege affa lpyartod photesansiviee

material, as registered .usin col.ori neter 0026] F.g. 15 is a grap

Tl st rat | ngHHEH PG G b oF SyRRnge fot RS RO Ta e LIty

regi stered YsghhiQiion epPielcbiBifRF, W th increasing visible |ight exposure over
a range of tenperatures; [0027]Fig. 16 is a perspective view of an

alternative to the pharnaceutical product of Fl}g. s
Detailed Description of Various Embodiments

[0042] Although the following text sets forth a detailed description of different
embodiments of the invention, it should be understood that the legal scope of the
invention is defined by the words of the claims set forth at the end of this patent. The
detailed description is to be construed as exemplary only and does not describe every
possible embodiment of the invention because describing every possible embodiment
would be impractical, if not impossible. Numerous alternative embodiments could be
implemented, using either current technology or technology developed after the filing
date of this patent, which would still fall within the scope of the claims defining the
invention.

[0043] It should also be understood that, unless a term is expressly defined in this
patent using the sentence “As used herein, the term * ” is hereby defined to
mean...” or a similar sentence, there is no intent to limit the meaning of that term,
either expressly or by implication, beyond its plain or ordinary meaning, and such
term should not be interpreted to be limited in scope based on any statement made in
any section of this patent (other than the language of the claims). To the extent that
any term recited in the claims at the end of this patent is referred to in this patent in a
manner consistent with a single meaning, that is done for sake of clarity only so as to
not confuse the reader, and it is not intended that such claim term be limited, by
implication or otherwise, to that single meaning. Finally, unless a claim element is
defined by reciting the word “means” and a function without the recital of any
structure, it is not intended that the scope of any claim element be interpreted based
on the application of 35 U.S.C. §112, sixth paragraph.

[0044] As disclosed herein, a pharmaceutical product includes a container having
an exterior surface and an interior chamber, which interior chamber may be defined
by an interior surface. A material, such as a polypeptide, may be disposed within the

interior chamber, which material may be photosensitive and may experience
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[0028] Fig. 17 is a perspective view of a pharmaceutical product including
an alternative label to that illustrated in Fig. 1, with a photo-resistive
cover; \W00201B338@8600PCT/ US2012/ 053450 [ 0029] Fi g. 18 i PCa/Usesi2pexse ve vi ew
of a pharmaceutical product including an alternative | abel to that
Illustrated in Fig. 1, with first and second detachabl e regi ons; [0030]Fig.
19 is a per speridatien wfth axsosateatlightowed b pgrt@ufar adhige of wraeélm:gthrg Ame/et abel of
Fig. 18 and a syrlnge [0Q31]Fig. 20 is a perspective view

phar maceut i dA! Oﬁ?léf&b‘@tm?tﬁ%‘iﬂdﬁﬁynlge dipposed eifficaen e exigir swéaqewétthq F9{pRGTat ed
in Fig 1, witbhafelih@hoAlfnter AR ndSREBHE & e iRMtneRld coniOURr Over the

second regi on;
contemporaneous with the polypeptide being disposed in the interior chamber,

according to certain embodiments. According to other embodiments, the exposure of
the layer of photosensitive material to environmental conditions may be delayed. The
photosensitive layer may be reactive to light of a particular wavelength so as to
experience a property change at a threshold of cumulative exposure, which property
change of the photosensitive layer may be related to the change in the photosensitive
property of the polypeptide or other material. As one example, the property change of
the material defining the photosensitive layer can be a color change that is
“colorimetrically detectable” (i.e., a color change that is detectable visually or by the
use of colorimetric instrumentation).

[0045] As one example of such a product, a pharmaceutical product 100 is
illustrated in Fig. 1 that includes a container 110 having an exterior surface 112 and
an interior chamber 114, which chamber 114 may be defined by an interior surface
116. The exterior surface 112 and the interior surface 116 may be defined by a wall
118 made of a single layer, or the surfaces 112, 116 may be defined by different
layers of a multi-layered structure, for example.

[0046] According to the illustrated exemplary embodiment of Fig. 1, the
container 110 may be a glass vial having an open end 120 and a closed end 122, with
the open end 120 including an opening formed at the end of a neck region 126 of
reduced cross-section defined by a rim, which opening may be closed off by a rubber
stopper held in place with a metal crimp ring or seal. While an exemplary
embodiment of the container 110 has been illustrated in Fig. 1, the present disclosure
is not limited to the illustrated embodiment. For example, the container 110 may be
made of polymeric materials, such as polycarbonate, polypropylene or Teflon, instead
of glass. Moreover, the container 110 may be larger or smaller than the illustrated
example, and have a different shape than that illustrated in Fig. 1. For example, the
container 110 may be a larger container used for storage and transportation, such as a
carboy (see Fig. 2), or a smaller container used for a single-dose treatment, such as a

single-dose vial similar in structure but smaller in size than the container illustrated in



[0032]Fig. 21 is a perspective of a systemincluding a product including
the I abel of Fig. 20 and a syringe; [0033]Fig. 22 is a perspective view of
a phar mowotnais3@ooduct including a prinmary |abel sim PaT/USEORI083450
illustrated in Fig. 1, and a secondary | abel for determ ning changes in
tenperature in a first state; [0034]Fig. 23 is the product of Fig. 22, with
t he secondarBigllabBie dontaines azomthysliaat @ noheigd shdpbesubiabeln thasorahangsastiat

| east one characteristic to highlight that the product has been exposed to
hi gh tenper dR8rEEXJBRISS] Fig. 24 is a perspective view of another

har naceut i rod | [ : ' a
p u 'C[tﬁﬂm UG nREE M AL NGe hﬁaﬁrﬂ@eﬁfe@ﬁﬁ@&ucﬁ'l@@ 'ggag/tb'is% inavsdg

container w a | ayer of photosensitive material di sed wthin the

cont ai ner; [0@8631Migpos@5witisinahgmepivr ofiambdrus4 phtherngntaiver ¢ b0.oln gehange of a
ayer of phegeselel thacyRLerl Al ol SRoned W LRLD, 5 5o ok, a8 LLbast 2t ed
exposure foracave MReRlidihs, FRdhelsi Rl ypep®d, Ainbheids apidt 3afMt@bclidicakpait ai ner;

may also refer to (and thus include) an inactive ingredient or excipient in addition to

the polypeptides, amino acids and/or small molecules. Active ingredients may also

include viruses, which viruses may contain cDNA or RNA encoded by glycoproteins

and lipid layers. The one or more active ingredients can be therapeutically active

ingredients, stabilizing agents (e.g., amino acids), or diagnostic reagents, or a

combination of therapeutic molecules, stabilizing agents, and/or diagnostic reagents.

In particular, the material disposed within the interior chamber 114 may be a material

that has sensitivity to light. When the material is exposed to light, the light may

change the characteristics of the material in the container. In certain cases, exposure

to light may cause the material to degrade, and be less useful or cease to be useful for

its intended purpose.

[0048] As one non-limiting example, the material disposed in the interior

chamber 114 of the container 110 may be a polypeptide. More particularly, the

polypeptide may be suspended in an aqueous medium, and may be fluid (a liquid

state) or frozen (a solid state). The polypeptide may have, for example, a

photosensitive property that changes based on at least cumulative exposure to light

having a wavelength within the range between X and Y. According to other

embodiments, it may be desirable to monitor light exposure even when no

relationship has been previously established between change or degradation of the

polypeptide or other material and light exposure.

[0049] In this regard, it should be noted that polypeptide and protein are used

interchangeably herein and include a molecular chain of two or more amino acids

linked covalently through peptide bonds. The terms do not refer to a specific length

of the product. Thus, peptides and oligopeptides are included within the definition of

polypeptide. The terms include post-translational modifications of the polypeptide,

for example, glycosylations, acetylations, biotinylations, 4-pentynoylations,

PEGylations, phosphorylations and the like. In addition, protein fragments, analogs,



[0037]Fig. 26 is a schematic diagram of a manufacturing plant |ayout
wher ei n phototracking units according to the present disclosure have been
di sposed wbaenp/@3g@at h, P, al ong which the pharnmaceuti calPCprusducisjasses

wi thin the manufacturing plant; [0038]Fig. 27 is a graph illustrating
changes in color of different sensitivities (in increasing order of

sensi ti vity:mitaed ot Varidns @ra€ins, fegaBprotéisead the likeabd incladedphidiinsensi ti ve
material that may be used.in the products systens and et hods di scl osed
herein, witHn§aREEffoRpepide xHissEres alspngbiEmplecatesia WhichoRg T Mrgst r at | ng
the col or change.qh aﬁalbgy&fnoafcaﬁmm%@@lﬁh&t{lﬁa@amtoedrdd%'are AeliEghSLARd usi ng

a colorineter, stored C conpared with a contro
2013/ 033600 R@stJSﬂO&@)’rﬂﬁﬁa&ﬁIy 1{sﬁ@4®1]oﬁ4ngqro@ﬁl anglr&egngmhhnlqmsst rating t he

coror changq e | YeT ok Pk osehe L, ToL e oo S5 Sherggtel o @
chamber 114 may include darbepoetin alfa (such as Aranesp®), epoetin alfa (such as
Epogen®), anakinra (Kineret®), pegfilgrastim (such as Neulasta®), denosumab (such
as Prolia® or XGEVA™) and filgrastim (such as Neupogen®). Aranesp®, Epogen®,
Kineret®, Neulasta®, Prolia®, XGEVA™ and Neupogen® are manufactured by
Amgen Inc. of Thousand Oaks, California. In addition, products such as etanercept
(such as Enbrel®), adalimumab (such as Humira®), infliximab (such as Remicade®),
certolizumab pegol (such as Cimzia®), golimumab (such as Simponi®), abatacept
(such as Orencia®), tocilizumab (such as Actemra®), panitumumab (such as
Vectibix®), cetuximab (such as Erbitux®), trastuzumab (such as Herceptin®),
bevacizumab (such as Avastin®), pegylated epoetin beta (such as Mircera ®),
peginesatide (such as Hematide™) and rituximab (such as Rituxan®) may be
disposed in the interior chamber 114. Still further non-limiting examples include
epoetin beta, epoetin zeta, epoetin theta, mogamulizumab, omalizumab (such as
Xolair®), brodalumab, secukinumab, nimotuzumab, and ixekizumab.
[0051] In fact, the material disposed in the interior chamber 114 may include
proteins with amino acid sequences identical to or substantially similar to all or part of
one of the following proteins: a flt3 ligand (as described in International Application
WO 94/28391, incorporated herein by reference), a CD40 ligand (as described in US
Patent No. 6,087,329, incorporated herein by reference), erythropoeitin,
thrombopoeitin, calcitonin, leptin, IL-2, angiopoietin-2 (as described by Maisonpierre
et al. (1997), Science 277(5322): 55-60, incorporated herein by reference), Fas ligand,
ligand for receptor activator of NF-kappa B (RANKL, as described in International
Application WO 01/36637, incorporated herein by reference), tumor necrosis factor
(TNF)-related apoptosis-inducing ligand (TRAIL, as described in International
Application WO 97/01633, incorporated herein by reference), thymic stroma-derived
lymphopoietin, granulocyte colony stimulating factor, granulocyte-macrophage
colony stimulating factor (GM-CSF, as described in Australian Patent No. 588819,

incorporated herein by reference), mast cell growth factor, stem cell growth factor
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[0041]Fig. 30 is a graph illustrating the color change of a |ayer of

phot osensitive material disposed inside and outside containers for a range
of mat er inD=201BABE600N t he fabrication of the container. Peraish@d/oExseri ption
of Various Enbodi ments [0042] Although the followi ng text sets forth a
detail ed description of different enbodi ments of the invention, it should
be under st oqdedchibéd inheeg. e Rhte st 6,204, 36 hdndorp@nted bbreiiisbyleff¢rasct) by t he words
of the clains set forth at the end of this patent. The detailed description

is to be corfPidetiay HWELISRSI-A{AtiBAEXSe gwtaé@éornal@g%l@gw‘? gVl ard possi bl e
enbodi nent Qfev&l@ﬁmleﬁ‘t‘&ﬁ&%f mﬁm@%&mdogwgk@ygfafemﬁéwl Regfbodi ment

woul d be i npract 1T 'not 1 npossible nmerous al ternative enbodi nents
coul d be i npicerssiohad, NMﬂOﬁQSklRﬂ@gg amiuPyteht(lt)%hGolha)mO o?rS7t(é’orgrm1/thgy

devel oped after the fi date of. t at ent till fall
LRt e e dtoBeto b iRt Spa s e e P B S Ao R Hoa4T e ERbal @ al so

be under st oqgictfBRtns 1ﬂéﬂﬂcﬁ1§g3a &t @&rohd %n@téﬂéx%ﬁszirﬁﬂ &%@én@@ﬁntdﬂfe&éﬂsis&ﬁtﬁm usi ng
the sentence "As used herein, the term is hereby defined to nean..." or

a simlar sehesgricssriberér @Sl@tml\ioméb@% %25 4ndr, 897t4ﬁé begianl whichfre hat ter m

ei ther expr elrslgol ora{e l?l%ren Ire g‘rt hc% ne OrndtI %ac al I?I&PCE‘I € géur}gtrr hic eani ng,
and such termshou 8 ot g Vdgf)g}b fl N scope based on any
statenent nad&ot, B I@d@%t&@ﬁfﬁlllﬂd‘é pa&teinhl(statsanﬁeuemdpmn 8 haficaebe, 1h@ﬂguag@ of
the clains). To t%e extent that any termrecited in the clains at the end

of this pat enthroughrlds eqlpmsgstingnlpting faptors Araphotoxin-H, wamsaecrogn&aciardiNEN th a
singl e meanijng, 164 gnl{l?ﬂ}hlﬂlﬁ)r g f &{ge?ﬁﬁfl]\ffangkf%ﬁ&.fs)ﬁlg%ﬂ%lsyfﬁggf‘%rfa%e not confuse

t he reader, I's not I nten suc erm Imted, by
i npl i cati on meleatléFK aed Hek (tuthtas shergdaadsrinarpingelattd Ralabes,or WHRESS). a cl ai m

el ement is def| d by reciting the word "nmeans” and a_funcfion w thout the
recital of SSEERtNE Of PEotqias KAy be FRUSAdRdOF Wﬁlﬁé{%%»péyts Kinghy cl ai m

el ement be 'I@&rﬁb%l@fo‘?%a?@%ﬁ@ gﬂlﬂléaf‘ﬁeégﬁh' 08i ﬁlo(’Aeg%Br\@ﬁ ahli SuffernfahZedsSi Xt h

paragraph. [0044] As discl osed herein har macéut i cal product Tncludes a
cont ai ner hd?vlacriqv@]nScemcex,lQamtmsﬂngé,dﬂé aa%)aﬁrowtheﬁactms AhBrrbteral Aphioabh

2 bl ypept | QORI AR b aa i Wb P s QYO e R A DRt or 1l

may be phot C@ﬁ@l@lh& HYRJRNE (ABY . ?ﬁ@tﬁf)éo@i’,"@&., Academic Press, San Diego, CA, 1991),
all of which are incorporated herein by reference.
[0052] Other exemplary proteins may include proteins comprising all or part of
the amino acid sequence of a receptor for any of the above-mentioned proteins, an
antagonist to such a receptor or any of the above-mentioned proteins, and/or proteins
substantially similar to such receptors or antagonists. These receptors and antagonists
include: both forms of tumor necrosis factor receptor (TNFR, referred to as pS5 and
p75, as described in US Patent No. 5,395,760 and US Patent No. 5,610,279, both of
which are incorporated herein by reference), Interleukin-1 (IL 1) receptors (types I
and II; described in EP Patent No. 0 460 846, US Patent No. 4,968,607, and US
Patent No. 5,767,064, all of which are incorporated herein by reference), IL-1
receptor antagonists (such as those described in US Patent No. 6,337,072,
incorporated herein by reference), IL-1 antagonists or inhibitors (such as those
described in US Patent Nos. 5,981,713, 6,096,728, and 5,075,222, all of which are
incorporated herein by reference) IL-2 receptors, IL-4 receptors (as described in EP
Patent No. 0 367 566 and US Patent No. 5,856,296, both of which are incorporated by

reference), IL-15 receptors, IL-17 receptors, 1L-18 receptors, Fc receptors,
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degradation with exposure to Iight over a particular range of wavel engths.
A | ayer of photosensitive material nay be disposed either on the exterior
surface ovoths/sasai ner or in the interior chanber, ana#Cwas2t1e/083dp0sed to
envi ronmental conditions contenporaneous with the pol ypeptide being

di sposed in the interior chanber, according to certain enbodi nents.

Accordi ng t @ratdietytemaodphapicd]onlyleéntkping dicookcdpia, bayelocwnt cplvay osensi ti ve
material to environnental conditions may be del ayed. The photosen3|t|ve

| ayer may beUPRRINRACOIersRIPH 1SFParSaF ?Ii“‘@é"lag? Mfa%leeham ighibgaryfactor,

exper i ence Rk ARGk YA AIpa® tfbm@a&&neéd FLW B1/BYEy A PRenivni Ch
property chang of the photose sitive l[ayer be related to e change in
t he plhot Ofﬁri‘ia) 16,37d, qtélﬁotmhtoﬁ deic}htdnﬁlrpotpppem ?ngef?r:n@ﬁ I"CESteOpBI(?C:lBJ Ast one
exanpl e, e y C e 0 i.al defin ot osensi tive
Cayor can badGeBBrbin s hdny L aeanor OTT G et by St SrEn (Y o - a
col ;)r Cha?gfrﬁ)ﬁf)ﬂ (1hcﬂudlﬁ% %@ﬁnlr@ceﬁ&y@u )Bf fd Py aﬂch&cé%t@rs?ﬁat%@ﬂn Fisd@dakd ;3 |
i nstrunentation one exanpl e of such a produc a pharnmaceutica
pr oduct 100(k%mmmiasmwaEeQOIﬁpﬂﬂgmsbﬂhﬁé@lkﬁemudeﬂFé contalner 110 havi ng
an exterior ace d an _interior. chanbe h chapber 114 may
be defi ned d: éﬂ |nﬁ%&ﬁ%%ﬂgﬁ? ac ? ﬁ?ggﬂ$h a%%%é%% rb%ﬂ? 8T 43R0 t he

interior surﬁaﬁ&ﬂ tHel£mifiB Yaclaese ged nlc&ﬁ@f differ@ntid@lon alaﬂlgerfmﬁbee@éd 3 a§UEg| e |ayer,
or the surfaces 112, 116 qgg be defi ned bﬁ different |ayers

mul ti - | ayer ddotsinsei i liggnss o8 REHPINESULFED e}yw@dﬁawrﬁgth%ofttheeu |Sluel§t rated
ooy n onaRCLSRtRhafiy Ly g EREYS Pt U Bl sty

i ncl udi ng anNeﬂehmﬂgui©®mhﬁnaiKhMEmeﬁdehnanmemkedegKem:Izﬁn@n9mfdmmﬂﬂ
cross-sectiaon defined by a r| eni ng may_ be cl osed off by a rubber
st opper hel dS i§oosied W fqﬁeran §1mli%r Cﬂlgplfqt%s YE disglgped Wﬁug%eq&ﬁ“ texenpl ary

enbodi ment  qf o4 QRS OBk AhpIRS ofiéufahfaﬁé eI s Rsth (b Bpsb, cbls pr esent

di scl osure is not |mtegl ustrated enbodi ment.” For ekanple, the
cont ai ner 1Jahdrigynd$eh¢md>e(C@f27dcgaydm¢DEO hatngly etal)s Sewualhofdlse Oblapcgerbomat e,

e | hrgor o o O FRR! FOuPAPRR btahares 4 AR TR eront

shape than tiyahdd drk Usibh HeffbelsbfthITNE fafiy, R%APIEB 1ikARI SRNOREMAEanH10 may
be a larger container used for storage and transportati on, such as a carboy

(see Fig. 2)00%] a dnaddigoncwayapiestly aseéd proreins aithgf beatds mayeancheded, such
as a single-dos ruct ronSkZe. than t he
container i ioar iRt i ERThRLSEGE s W of ey R SEBRSIRR 175 o

shape, such faBoWiﬂlgtﬂﬂ@teanbmlﬁfr lpapdastd Icroteagsubfs@ﬁuﬂwmner to[0B047 Ihdse:not ed
above, the pharmaceutical product 100 may al so include a material disposed
within the iTetallenspteppsgmeisinteptin family menglsst apiieys kinayes, ghicgenebrasidessy ms, t he

material di %BP&%%!: 'alsﬁaﬁﬁas%h@s’mghla%% &éﬁp%l&i% of, E %Io?r\ﬁﬂt Pade@k t hus

i ncl udes) actfve 1 ngredients ypept'i am no aci ds, and/or
smal | nol ec uipe]eipomntdi’rm alpsa};p@rstemr@ﬂeglobms (amrid-2 hmsgcmmlallpim)l antitiypact | ve

i ngredi ent XCl pi i.n additi tides,.am no aci ds and/or
sl | ol ec i NE A DR Cog: Aperiing GTBhE H@Vtoaﬁ%()é 6 Abrre Tenisbed CNLWREHA 1 uses
may contai n GENARIaRNALSREQARE (R Ghargoproteins and |ipid layers. The one
or nore active ingredients can be therapeutically active ingredients,

stab|I|2|ng[a@Eﬁts Cﬁﬂ@hﬁhanﬂquabKM$@QHmynﬂﬂmgﬂm$b0®c$@agenmsth@r0%

combi nati on then ,p mol.ecul.es bilizing agents, and/or diagnostic
Congents. e b LRGP CinRHET el dice I BRb el onneRiAN o ERERu ahnober
114 may be dnﬂ%r@glo@hhﬁshﬁtankl@éi)tﬁ%rb?lsﬁbdlastsxbrEd)aﬂ arfifpen-bYeRY feBR RS al is
exposed to light, the |light may change the characteristics of the materi al

in the cont dha@empriss pathithe mitash getehody X plospaeisic bending mnleﬁmthera\uwmwéwd
ma terial to 1989d1%§%hm%rr1] qlul%n l12%3,5 chlilglgnalmlﬁ{l—s%g& 1(‘?, n%ono%f"onléf% f“}lfclonglr, & S

i nt ended purpose.
oligomers or antigen binding fragments thereof. Antibodies can be any class of

immunoglobulin. Also included are proteins having an antigen binding fragment or

region such as Fab, Fab’, F(ab’)2, Fv, diabodies, Fd, dAb, maxibodies, single chain
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[ 0048] As one non-limting exanple, the material disposed in the interior
chanber 114 of the container 110 may be a pol ypeptide. More particularly,

t he pol ypept2otba3s@y be suspended in an aqueous nedi um &aa/usagi2loe3450 ui d (a
liquid state) or frozen (a solid state). The pol ypepti de nmay have, for
exanpl e, a photosensitive property that changes based on at | east

cumul ati ve expibsdir @oleoulks,ghinplevinegita dwanein@Rgt fiowi( COR) fiaheeniangevbet ween X
and Y. According.to ot her enbodinents, it may be desirable to npnitor |ight
exposure evelrRRE? tﬁ]&b?‘B?Safqt@H%qlinalﬁia%OlH?@Hd%t@%C@E}Ealui/atég%sébpi)l?l‘?@@ BBt ween

change or dqg{nﬁ% io81i0fhat REURRIMREPLIAE PEcifit Bt e'ﬂ%ﬁdlh%’co A0 i ght
exposure. [0049]1h this regard, it should be noted that pol ypeptide and
prot ei n ar e podgdpiidd. eFlehamg 8atiibpdyiersendusavdof, betl nﬂdbrratedrmcb dgloase glnat@leai N of
two or nore am no, aci ds |inked, co y through pepti bond The terns
o not 1 ef erP TR ERRERFE T AR P e e bRt M antibiiang

ol i gopept i dggo1aee floRrd HEke delMrhdiidtidd8 eQﬁxfe'ssﬂﬂhE'athb&ify IOOI ypepti de. The terms
include post-translational nodifications of the polypeptide, for exanple,
gl ycosyl at i dR836]ac etl;hua,t the ﬁ@tlbqgimtmaryymalmd@h@mamarpéwﬂsmoylmrtmm:t,hereof

PEGy| ati ons, rylations and,the |ike.«ln addit n fragnments,
onal ogs. i SR A B AT odeSE oo lohd R AR R Phab "0 e

i ncl uded wi td@haaﬁt%ummmgmw‘glcmhﬁﬂemtairﬁe;ouﬂih@td &felBy nddrs endrinelvdeeble

nol ecul es in which one or nbre am no acid anal ogs or non-canoni cal or

unnat ur al arAnHBodcinyBuRaeiohulig dgmaln. A3 zmants Heredt ppreybeantiadly sHpil Eiﬁfant | y usi ng
k t
Knoun, B Ot eoRd) SRR DALERIM ARl ORRBINORNL VA EHABA SR, o |

dar bepoet i n mlties(of hamaasrifinand SHOR porjpadtdnm aabh-duimucburas. 'Epo@no) ,

anaki nra (Ki neret0), gfll rastim ( s ch as Neul asta0), .denosumab (such as
Prolia0 or XEUATIRY& aﬂflqlwger%ﬂaﬁe(s@ e%alagbor&éaa%aémy}omwralﬁggwce pogeno,

Kineret0, NeuhastR0subk %Hs?agce%ﬂﬁyég%éﬂ%m&%ﬂ@es%E@ch%@M@Pt ured by

Angen Inc. of Thousand OCaks, Calitornia. In addition, products such as
et aner cept (emterbroams Evvigh a&@ﬁrapatyabocrmhﬁber@muﬁ Jazémlelumtcp[a:@)(such b ladxmerab

h R I b h [ 0 h
e mponi 0125 KBS HED (o[ te R G EG) e A PiCE e (LR G ASRb 20).
pani t umunmeb /g ybds@te-MREt ik Protem§{ih @Bm%%ﬁfhh 2@8nif! § ap3@i-S65.r ARt uzumab
(such as Hercepti gggmabevam zurraby&lsuch as astin0), pegylated epoetin

beta (such aB“OCMCt 9 furthse okt uamqm@mmlep@dm Vo TNPingnta ar i t uxi mab
( SUCh as RI t U)C(Cal.H }ar%n%éroqem ana r%igﬁg’ ll(::? ac lVl e%uc ea%' }?Orse CSC?IJB cilnllnte na‘?tonal

further non-Frmtin %88 P 26ty epoetin

theta, nogamipglicutids, Wonel/$3525akd (WS@CE)D/HSSXQJO& 610\)Jh1cbﬁﬁdab¢1ﬁ&iated by
secuki numab, ni notuzumab, and i xeki zunmab. [0051]In fact, the nmateri al

di sposed in refseencit eri or chanber 114 may include proteins with am no acid

sequences | ﬂﬁ@g’}lj cal (Btﬂeroéxawg)«%to? ght'ﬂ%éilé/s ﬁz' r!y %Ele%tgcé @fu&ne?w Reins OJr one of

the foll ow ng proteins I'i'gand (as escrl rnatlonal
Appl i cati on MEbSA/A83BLin drratbgly/laiméchphereaionjugytes efagnmcﬂm@)tho& t€a0 | i gand

(as described in US Patent No. 6,087,329, |nc? cP agted erelc{l bt¥1
ref er ence), rE‘FW}’FF&B}S@P? Pha combination of proteins including, but not limited to, the

above-mentioned proteins and/or the following antigens: CD2, CD3, CD4, CDS,
CDl1a, CD14, CD18, CD20, CD22, CD23, CD25, CD33, CD40, CD44, CDS52,
CDS80 (B7.1), CD86 (B7.2), CD147, IL-1a, IL-1pB, IL-2, IL-3, IL-7, IL-4, IL-5, IL-8,
IL-10, IL-2 receptor, IL-4 receptor, IL-6 receptor, IL-13 receptor, IL-18 receptor
subunits, FGL2, PDGF-f} and analogs thereof (such as those described in US Patent
Nos. 5,272,064 and 5,149,792), VEGF, TGF, TGF-B2, TGF-1, EGF receptor
(including those described in US Patent No. 6,235,883 B1, incorporated by reference)
VEGF receptor, hepatocyte growth factor, osteoprotegerin ligand, interferon gamma,

B lymphocyte stimulator (BlyS, also known as BAFF, THANK, TALL-1, and
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t hronbopoeitin, calcitonin, leptin, IL-2, angiopoietin-2 (as described by
Mai sonpierre et al. (1997), Science 277(5322): 55-60, incorporated herein
by referamoapi3/Ba®ol i gand, |igand for receptor activatoPCofUShH2k083pa B
(RANKL, as described in International Application WO 01/36637, incorporated
herein by reference), tunor necrosis factor (TNF)-rel ated

apopt osi s- i ndNH4nged DgantiChdiRRlidng (aSOZJﬁngﬂbkbte@ertH RicesrRadvi. omdh: 18p3H)j cat i on
WO 97/ 01633, i ncorporated herein by reference) ym ¢ stroma-derived

| ynphopoi et i® crRIARERe {ake t%@ro'«wge‘t F P attrmgr P%tetea MUCL, PEM antigen, _
granul ocyt e-BG (QREIE, gé}lecliﬂb!dﬂ ks gfégsefdalﬁfag’sroci(a%%ﬁ 1u1?%2ca‘iil€ &gribed in
Australian Patent No. I ncorporated herein by reference), mast cell
growt h fact dER< etnmoetdssopiaed glybaprt)tﬁtm TAGeBL thdo®ld- 1i antigeig. tutdSr- E’at)elated

No. 6, 204, 363, .incorporated herein b fer i der factor,
or ot ooyt PHPRRARCRCPERent Fegaus st O BReR ah BRtGeN B At Shdet or
RANTES, hu néieBtid ARO8NcddcKeasdodhited @%1%&E@§rotéﬂ%xp%‘s§&§&i BBadtQold¥V 00682
Riiegg and tela (1995), Gene 160: 2 %r owt h hornone, insulin,

i nsul i not r oprAaMeysgili prostuatcep@cmmh, lﬁegxta@d/@r piapmcmmmqﬂlsnod/nme
interferons |fr:]cl udi ing a 'Qrtnetﬁo ns, é’ells gerfergtci)n eo 2 5ansen -1 aloha
i nterferons I?suc L E"PHEsR e er i bed § C P&t %‘55 f‘z%

4,897471, bothetof, tﬂblrﬁ&'grﬁf‘eLAnﬁﬁ(BZlﬁt’eghﬁﬂ tlkAﬂL Peceytofset er en@e)4, RANKE growt h
factor, brain-derived neurot rophi c factor, napt ot agm n-1i ke proteins (SLP

1-5), neur otRaNKi lgagd. ENE@agerﬂdhtmremp@klﬁn B-1; epithghnl cel adbesiahy

t | at t | euk
i bi { ory rAgEane Epc AT AR dan Ao Y BSICAES: RUKGRRl ace T
nol ecul es Eladhevinl thieflatesan ghycaprotdie gp iIEgBIﬂdscafrdmc epbsmeﬂea\tﬁdlam pasdsrad

LERKS). O her descr] ns of . proteins in, for exanple, Human
Cyt oki nes: ﬂwﬁlaa%t 36’9(2) BYRIcE isHGInkbitRY gfgtydctnééfé%rteﬁue Kgston). MHE Aggar wal  and

Gutt er man, n(%rrﬁﬂ'ﬁ:lﬁé Lmt?%g ?@E?ﬁ ’alﬁ?anéafdpﬁj&gin (N‘%ijtgtggl) mecgs(i)é’\fabtolr: actors: A

Practical Approach Kay eds., Oxford University Press Inc.
New York, 1993)F), @BUA%(evlm;h '13Ialqytptdﬁlanaﬂ@mthoﬁyte\Mssbfh@wtiaomene&c y-Academ c

Press. San Teas dhar DR s S A A Biefen e Setb T R B Y P RETRDNEYS si ng

all or part }ﬁtfmahh&nﬁiﬂoﬂéhé&tc? vHR8 vBNEE h&fatids Bexﬁﬁi@t(HB\f)OStr@ﬁUcoQéust he
above-nentioned proteins, an antagoni st to such a receptor or any of the

above- ment i gnetdny pod Stapblyceasys ayrepy. ot ei ns substantially similar to such
receptors or ago Thes ent or d_ant ago |sts i 5 bot h
forme of -t urfP¥iae ourtTr s PERe; RERERUFL TR FRLRET IR nddiiio. nd ' o 75,
as descri bedidaimbWnabae®ndiziNaab, 51f395ﬁa_66QooaﬂdlaUSalaﬂttﬁﬁmaN%apﬁteﬁﬂlﬁnQi9 bot h
of which are |ncorporated her ei n by reference), Interleukin-1 (IL 1
receptors (thppdisimabsfelimpmaldsiakingandi GnEpnmapl sertalizunmbssgolaguxigEbpat ent
No. 4,968, 6 or por at ed
her ei n by rg% el?tgﬁlguelsg§ (F)eﬁl%%maeﬂgggtlg@ Elglﬁt eg%‘n%@%% (?2053‘@1&1? gléﬁelﬁ escribed in
US Pat ent l\bbnﬁtnﬁﬁ?a,b&ﬂﬁetahﬂl@bﬂftpmrmtedlabetlumumalbymlamfz&ﬂnehnaﬁépohlmhméb

antagoni sts or inhibitors thUCh as those d%?%hl bed in US Patent Nos

5,981, 713, EDOREIUPEEMaB{ROBYigyHabFpuromopatst- D, patplizymab; AetiWetaaed her ei n
by refer enceo)fathhluﬁlaﬁe&ﬁmz%hﬁb bikep &vorn%egél%zﬁmﬁaﬁﬁ geamidnad ptA i ent  No.
0 367 566 and US Pat ent . % ot h of V\ﬁl')ll ch are |Rcorporat ed by
ref erence), pettuilﬁnatemzepbloumab IrLu)mﬁlabs@epltmnsa,b focHiz8mabdeptuon@nabl-c
receptors, %Iﬁanul ocyt %Emacr e cola]B Sti niul ating factor receptor,
granul ocyt e ‘EGIGRP S HHET g B’t%lpl e BPIMPRAR Yt or s for oncostatin-M
and | eukem gops9)i bi teypréd@fet 000 mh§ ERMERI anddliliMtyRic QJUUUE%' l62R REbsBintRANK,
described in WO 01/ 36637 and US Patent No. 6,271,349, both of which are

i ncor por at edmm}arrrée@rre ms:ém)dmg)@tte@mtmle@etibcnhf(swegmst adntihody, fgreetgd.toPat ent
No. 6,015,9 ncor por at b f IS r. . TRALL (i ncl udi ng
TRAI U ecepts Lt R, Yol 8l SPARY 1l SGERASIS DY o BhloRdl BBl s,
such as Fas th¢ gfiptiptias GD2, ndmlbwleaeﬁleqmrmuﬁé\kﬁ)ar tq Me&3] Still further
exenpl ary prote ns may include proteins conprising.all or part of the am no

aci d sequend @846t dﬂflteé%f@‘ﬁt‘?? 4009 ey éﬁﬂhﬂ‘b’éﬁ%‘m@h‘lé?‘érﬁ‘%‘éﬁ piotears ingudingagy ns) or
th | tig h
ot gensoar 1 SRS RO BRI PRl LXathil s imbiBa G pRlcihoRERging ©

I nt er nati onal Vbrkshop and Cbnference Ki shi noto, Kikutani et al., eds.
Kobe, Japan, 1996, which is incorporated by reference). Simlar CD proteins
are di sclosed in subsequent mnrkshops._gﬁqnples of such antigens include
CD22, CD27, CD30, CD39, CD40, and ligands thereto (CD27 |igand, CD30

i gand, etc.). Several of the CD antigens are nenbers of the TNF receptor
famly, which also |ncludes 41 BB and 0X40 The Ilgands are often nenbers

Y s ——. gp— o = A A NS ~NAr a1



as part of the product 100. Exanples include proteins with all or part of
one of the follow ng proteins or their ligands or a protein substantially
sim | ar twoans/3860bhese: netal |l oprotei nase-di sintegrin PamiusgonPAiIse s,
vari ous ki nases, glucocerebrosidase, superoxide dismutase, tissue

pl asm nogen activator, Factor VIII, Factor |X, apolipoprotein E,

apol i popr ot aeing oftle, abgh©hiendonealprbleind phuit g ohingdriza@brpd@ndin anith b y psicine
TNF- al pha Converting Enz ne, Ilgands for any of the above-nentioned
enzynes, ancFlﬁ’Hﬁ’ﬁfe?r"c?g'é d goihe RerpATHRIOTARANRREY. Of f gabritiafly SiEH1EPIA$INS ur t her |
the product LABemR¥kaLhHHLHRMIRRRIE v ARfh @@éeghwm/losﬁﬁemo%

"anti body" includes ref ce to both glycosylated and non-gl ycosylated

i mmunogl obuldtak (BO3arBeianso ypé2&f-1208h tadssy eralt @99, ﬁnlbncg:e?:ﬁ2b1|4i®dlf0’jg regi on

t hereof that  c ete i he i t..a ody for i C b| unl ess
ot her v se ogBEPPBG A (A AR aH. SR8 o BHT AP S Of Loge 11
nonocl onal , zﬂﬂﬁ%@h&ﬂﬁ%1mﬁﬁﬂx9%ﬂ%9@@£§m96 aﬁ%ﬁﬂﬁﬁ Hmmﬂhagnkhggaﬁnts t her eof .
Ant i bodi es can be any class of immunoglobulin. Also included are proteins
havi ng an aﬁ?¢@@nnmtrﬁ’4ﬁl¢tgplf0t@gﬂr@ﬂpr0®¢m$‘ wgivlyeh w@ﬁloasofl’ffMR maIR)ANHZJ(sab )2,

Fv, di abodi adi i.n cules

compl enent aris Gap & PR ASG BRop Rt EP BRI, Wy PG

triabodi es, ocqmalbpgl G FRIHC perthypeRp thed@spdriiai opmrﬁlrbad@fusb@a)san a portl on of
an i m‘runogl obulin that is sufficient to confer specific antigen binding to

a target poldyfagaliugpe domgim ef kN R afirlhsgiudes aminecicissegaenses sustanHyily | i mi t ed
to, those t r nmbi nant
nmeans, suchrg%ﬂ%{ltga%r (fp%g&ldlséﬁgﬂe ?g;nzgg ﬁggfgqré) i O?rglasﬁés ec?%dgi%ggexpr ess
t he anti body760[ @ﬁﬁﬁ]lél'imu&potalmi l@:ﬁefdmd:lees{m Hcrig chdﬁbédmdntearmtuobﬂdl es, or

portions thereof, .as_we ric or i zed anti bodi es. Chi rreri C
ant i bodi es |$1Eﬂllﬁaté°rhW|%91/é6$§7t’ Ahic a}ﬁﬂricﬁﬁwatﬁﬁﬁﬁﬁﬂeﬁ%l in donai ns coupl ed
to one or m{b@%*]““ rlﬁa&@eﬂhbﬁ%@ ﬁ‘aﬁhia@&ﬁﬁéaf 9b6 Al e d A RIN1 ifdiRQERNE S
thereof, or substantially sim ar pr ot el Humani zed ant | b§d| es I nclude
vari abl e redapmd4Qofphatgiengtif-e enatenoi mswled oot a)ﬁtertummlrfacwrll@lqﬁﬂwnd CDR

portion froma n ource...The r ogduct i ncl ude

conj ugat es df°" Elﬁleéﬁwg%&é%gfeﬁs%y‘? Wéﬁlﬁ]cl%@‘ ﬁa%té?@‘r@?%‘ﬁ%% 4nce. Such
subst ances iyglelgigih WRkih ANSiafge Qéi{?vhé’rﬁi('a\ﬁ@s( £o$é&CtBe ?er@{@é pRIPLRY Shaekns
(such as a Staphlyococcal enterotoxin); iodine isotopes (such as

i odi ne- 125) ;Aqcerding tsmelrtgmt%erp@u&,hhfa@olwfgbmatmhmaméhangeoﬁr@@meBWS

(such as Cy activatin tein ou anl n,
el oni o of ‘8 sehrer Saheid RSP ARE AL P BhhERORat T RePE
proteins selteaise@lm the Vdyer 040 18 abhiltld o @vméess:slip@meﬁc R Qhafo, andlom)di fy
its activity such as those described in International Applications WO

01/ 83525 andmgy he DaFesCheski¥bemdwhi ch are i ncorporated by reference.

[ 0057] O her | esy aproteins, or
ant i body/ cyt[g in orl(af1 %ég&%f ﬁ% %Igp S\Lcl)ljﬁlgeegg ?\%Elg)at%ge(%l%ﬁ?%% ude those
that rec ognlpﬂletcam,slmmanﬂermi thalrehpasraatncm dfanpe ot @ilergad exdlibichidry, a dhiahganot

limted to, Ve above- tloned prot s and/ or gps foll ow ng anti gens:
CD2, CD3, Crsglorgsier réﬁﬁ!fm reaéﬁ& @E?Zﬁure SRS IEISeBINENE S 2 D40,
CD44, (D52, &%%a@ﬁ&%ﬁ of %@ 3§(¥70 ﬁOr nn@@ﬁ(f' ver! aLralllg?b oflhavERn gthk ag®ut|3|-}5 3,
IL-7, IL-4, 1L-5 -2 receptor, |L-%4 recepto? L-6 receptor,
| L-13 recepquQOhﬁ}GBJAEd%pnbﬂy§ﬁguhﬂhsvm5£igmmﬁmﬁﬁmkﬁmahdvanaiogs t her eof
(such as thoiﬁ descri be

o e | PO RER T end] i e Rbe e B GG SR RAdnpa: ot

No. 6, 235, S%ﬁriméteﬁ&ﬁcﬂlﬁg)%ﬁﬁl uQYears %&ﬁﬁlﬁl@%)ght\/&%sdrectﬁ@bﬁfble hemat ocyte
growm h factor, osteoprotegerin |igan interferon ganma, B | ynphocyte

sti mul at or (eprs@re atcueyinenwidh 2 azn B AE R VTIERRIRs frpm 40110 73Aem. These

measurements were and similar measurements may be determined using a

colorimeter, such as the HunterLab UltraScan PRO colorimeter available from Hunter

Associates Laboratory Inc. of Reston, Virginia, while a color reflection
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ZTNF4; see Do and Chen-Ki ang (2002), Cytokine Gowh Factor Rev. 13(1):
19-25), C5 conplenent, IgE, tunor antigen CAl 25, tunor antigen MJCL, PEM
antigen, WGG(3W3B@h i s a gene product that is expressedPChH/B3GQO5HEI on Wt h
| ung cancer), HER-2, a tunor-associated glycoprotein TAG 72, the SK-1
antigen, tunor-associated epitopes that are present in elevated levels in
the sera of spaiticelBhstonietd?, @ehantiridiios ModalcIalvataldanosr X-rtaheebf @amdci at ed

epi t opes or lfrot eins .expressed on breast, col on, squanous cell, prostate,
pancreatic, chizar maydhisaiped agcouting for qthergmhogimeKs. el anoma, gl i on,  or
neur obl ast orgoe ' B %vﬂ?bé‘f‘e%g{lké‘d heY e ﬁfres%ofd%}‘%hmuﬂd?fv%%b&u?é tBh%hf1 bEt af,
thelntegrln VLA-4, B2 Integr TRAIL receptors 1, 3, 4,

RANK | i gand, redéml%daylthlhdlealdhgsbajweﬂn}(aod [Yerelaade tb, theprotpbley (cag., crébﬂ) chrdtmm on

nol ecul e (Ep i ntercel | ul ar. aghesi nol e M 3). I eukoi ntegrin
ndhesin. ¢ heT et B DR OUER NS |1 BYIF 4 SEd T e s A heavy chal .
par at hyr 0' d JhQtIBN R vel PNORGR, diwhd ﬁcﬁlyﬁge‘btﬁ@ ol BiAbPnbRFaldr shBGhRE dlpbedihssue
factor), MHC |, carcinoenbryonic an CEA), al pha-fetoprotein (AFP),

t umor necr oghecdrgainer! [0THIEY exapmlA-the ekmg@ kn the paomrtsttmupéopﬁrty of the

| ynphocyt e-a 00| ed antigen ecept 0 10 bet HLA- DR

ant Loen . Soraepfe el Bt MR A&l Bt T B T S8 of ency

virus (HV) ,chhﬁmbgﬂaplsy Borvdxtabhple(, HB\PhsticOlat, &me%@mm (BBCRNStio@Bfchange
St aphl ycoccus_aureus. [0058] Specific exanples of known anti bodi es I ncl ude,

but are not (GEared v@ropmwwmpn BHGachpmatggranhyrmandassd tagrirstithab,
al ent uzumab,;

canaki numab, cg%@sﬁgﬁg@%ggﬁ%ﬁé{é u>'<iFr%§egg cona eurﬁ%ﬁlgﬁh{lﬂg%@a%ab

ecul i zumab, re&tihgizeeneiated2ng@rilic] with gokkemiptaly, pol ireptidereppbed tloubiﬁb]aﬂn,ght,

| abet uzumab, mapat ununmab, matuzunmab, mepol i zumab, npganul i zu
mot avi zunab, ViHLINSHR3HAS Iilﬁgeada%&sargﬁ%@ﬁaan IRGIGASE ify IRAGe %F%%?ﬁ}”ﬁab

omal i zumab, o gﬂwﬁh iR ﬁ%ﬁr%tepos%@! GHEHTRR. roREH HHIRAERyo WP  UZ UMD,
rani bi zumab, r| tuxi mab, roveliz b, tocilizumab, tositunomab, trastuzunab,
ust eki nunmab, perfalminemeirgtie, matndalza bl phunsaﬂmm‘{d)l@ﬁ@] I#eillpstodertfor &@ﬁnpﬂayn

i ncl ude an t|-|d|ot ic _an r.a su nt.i al | Lmlar pr in,
ol udi ng. artie-4 aceybRes iy o dante e Rraube ARk Yot R A dRIHC o ne
tunor anti ggBadiRdkdve Rk bb Al e%ﬁ@éuﬁ‘(%tsutzlhﬁlaggﬁgﬂtl'c@ﬁf &8 ofFBier AAdARL | body
agai nst the gangli osi de 2; or antibodies substantially simlar to these.
[ 0060] The prm@tubﬁt asmoatn@y«mhmcpaut@reﬂarei@gm|oﬁsmlptwanl@n@n degredaionofithec] udi ng any
of the above- 1 {@ £ egenqedel ns. For exanple, reconbinant fusion proteins
i ncl udi ng o pp hePabove- ment i oned proteins plus a nultinerization
domai n, suctioesd]a | auGinfiger 2ifiet of these@olreldtioy, the g@iiphs@f Pist 600 dakctdn

ant i body or_a substantially simlar protein, can beedg:r oduced using the

met hods of tiHBStaR@AEFlatenskpdesvesn (YporpuDBeBuasSf desieeadagen of 1993)

Sci ence 259: i Har bury
o ol ( 1004y ticharduip il BkeFhieglos b o hBRESRFA I

7:255- 64, althomthydtockloride dihydmer @onatednly of eﬁmaﬂmﬂecu&p,ecm dfitigatdpyian ncl uded
anong such reconbi nant si on pro eins are,. er s i n ortion of
TRRR or - RANKET §1 PSRRI ploiearog a&& Pi8rngpass WA&E}%@? OSpE p75
TNFR Fc) , angqbg] ahasaekr &ghﬁéof the colbNEIRn g@ oFMsbé%dtlz{W:r §¢ portion of an

anti body fused to an extracel Fular domain whi ch 7i ncl udes am no
aci d sequengisteselpsti@rhatatily Vithnaut attemptlrgmorimmathedhscmssmﬁof the d@5adagion1- 235

f Fi 2A h t
ot or e, - Arspesaini e SR R iRk i it b det ot P ARG 0T se6a7,
whi ch i's | naRpRALAsEHapYe bOhehERRA aldFLEbNaAsiay bertor itk HROBHH cal

product 100 illustrated in Fig. 1 includes a
of photo-induced oxidation, covalent aggregation, and/or deamidation of Asn

residues. In particular, Figs. 6-9, 12 and 13 relate to experiments performed with a
monoclonal antibody, while Figs. 10 and 11 relate to experiments performed with
quinine monohydrochloride dihydrate (2% solution) and Fig. 14 relates to

experiments performed with tryptophan (1 mM aqueous solution). Moreover, Figs. 6-
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| ayer 140 of photosensitive material disposed on the exterior surface 112
of the container 110. The photosensitive material may be reactive to |light
havi ng a wevelssgion within the range between X and Y soPa3/use0iexpise ence a
property change. According to certain enbodi nents, the color of the
material may change, fromyellow to green for exanple. A non-limting
exanpl e of & jphot PsEPsiihtms padb@iadalsirghatibleaighbevhileddgd. m0tiHeclaayter 140 is
avai l able from UV Process Supply,. Inc. of Chicago, Illinois under the W
Fast Check TM9SP&iaents poEa kst dight. j These eme&megt% WergSsopdicted vthyhgh
prepared relgtiye Lo @omaie%ga@bwe%n@b%mio ﬁrﬁ%uﬁmqw%sag&ﬁma change in
color (as exhibrted %y a change a colorineter reading) wth 1 ncreasing W
exposure, tmecmMnngtisajp@kmakengtﬂngafwbom 3A0pedko mmﬂ@mlgtllpakby oefyaut 350 to
370 nm and over ran

S arty. Fige G TPERoERaeEE Shogt b REgs 6V Rand e dBeebhbissuhsi ¢ i ve

materi al th%cﬁ%ﬂgﬁﬁﬁ&%ﬁﬁy gv&rhange dfnvﬁgieagthg%npaﬁyubu@%mrﬁ«nchange in a
colorineter reading) with increasing visib | i ght exposure, the visible

| i ght expos L[D@“dc c urln |r¢gjlrdrvt0t these axapigaensh, aawvert @nlgc@msedfat(ljmm@ﬁln}tematvwo nm

These rreasurﬁ \Q(B |mA r asuremen et er (%d using a
. ( an chre 1 assv a d Sample o
col ori neter, h raséan ter available from

Hunt er Assoc‘m@t@sonlaa&iﬁibaap( StnAlSl’C) qLQfllnR@iﬁdn@HydrM:lﬂGﬂldﬁ @ihycwatel (Eq@ni@et)06r
reflection spectrodensitoneter, such as the X-rite Mdel 530 available from
X-rite Inc. tBftayhahdnddsivid chéme&aﬁ*1aﬁafy0fﬂ$oﬁ>§@tﬁlta‘@cfé?taﬁlﬂg%sd &t her

nmbodi t t
erbodl rent S ppRPRIAE ottidh R rsofthy S8 R D enkbe SHIARE- AL AU Ve
property (e. ;glotosemshmre)maxhlaaﬂg;eereﬁsetdhe tinese ex peadmdnits, pheiflested &i tlne\gmplhaysér 140

may be rel ated to the change in the photosensitive pro erty

pol ypept i de T&es- éflﬁewvlﬁl?éb%ma%ﬂﬂab%ssg%g@a@ Seit s peieg ﬂilen lb‘i%ﬁﬁ%ﬂsﬁléfﬂtyllo
For exanpl e,hlihg &Qt%ﬁgﬁask&létg'@wﬂﬁ@gé?ﬁe'ﬂﬁhh Yl?elﬁgl?d%?ﬁ% sQEsltm Hf%' ypeptide
may be neasured quantitatively using separ t| on~t echnhl ques s as

chr omat ogr aphateriflobeieg aompinenlyl erva}jd.ﬂe froul HV, Pre¢cese Sepgl lisd. oh CbEEgI),,Illinois

cati on-exchan i c-.hteraction chro tography may
be used to &8%%&%@@%‘2%@ 5 &Hﬂ’acﬂaf%ﬁbm@% ﬂé 9. 5 shows
the rel ati onghiifviaed wea I aafl Nasd 4RATHa EHhe UshBds e Chidk kitnifi 5%%@' ary
pol ypepti de exposed to visible light, with increasing H C readi ngs
reflecting aanjiigiienseenln, “sn@f&:taneﬂé‘sgpﬁé’éf@@d@m thhé7 pbwp‘@éthe@év vmneh

i ncreased light, . exp ven t hese the r ce of
the mater | alfﬂli%ﬁl ang ﬁleteor% NSNS ?Xé)osedst &}t&F > ”0 Ymcé)r%ie‘évilg?rpm

Fig. 4, a cayitieh ab klm 1ﬁwsltgesedﬁfgldmctmeltgwnhme Wﬁhﬁﬁqwﬂeﬁ;egetﬁ@dl ngs and
the Hi C readi ngs over a range of |ight ﬁosures such that a particul ar
col ori met er [PR&Ai ng Iral epperiBeybiths %Qiowftt Rypeftohetasaisitinegpaterigfwas

i nactivatio [ f fqis]ﬁnk In
further supg%%su%g %ﬁggé )ggrltrgg %Clt?(?dgﬁgk %I('é‘% gu a‘ER& %t%@f(l@gﬁ%lr ectly

il lustrate tRepidseMithigaphwhichetvieeis e@cel)nplaay Dbuhs typeasﬂCcQSr-nifeastulnEgdegr adation

of monocl onal antib po tides (as an exanple a pol ypeptide), of
qui ni ne mondRYPBEhHE Wmaélb FF;%dPéP‘él %%?Pgﬁm@&aﬂ%télpof hg varaty ol ecul e), or
of trypt Ophalﬂea@%%nﬁﬁts%ﬁféﬁltgtlféfde%fhdﬁﬁ&rﬂé?f {RE Wibho¥ohdl ahﬂﬁ&fiﬁo?' ghiMd Si bl e

light or UV |1 ght exposure and col orineter readi ngs "of the color
change of arsaalglmmratgenbrhtagi@slngfaplplhpnais(mbntquvse Irmatesample, Sivé ERclusion-

attenpting t mt the dj cu55| n of the adat i reflected in the
PealTs of (pkd N phetfiods RaRR 6wl el SR 0 A i B hilieh 1o
degr adat i on mc&gmgm&mmwﬁ% QM%F&%S (FaRde, nI@Ylf’s)ﬁwhfl@Caﬁ&@Wp' e, in

t he form of ot o-i nduced oxi dation, coval ent aggregation, and/or

deani dat i on lgvchmm HBLE gipe g1sed o C}ﬁa?tiﬁmrm}hameaﬁrqgentsr@atmgzo shangegirkdsigt e to
experinments rned Ion d s 10 and 11
relate to exaglgraf:lnenlfeak\éhlgﬁ or rrggp t reéaﬁfinﬁnlﬁégﬁlooxn% Y%ro a8 "ui hydr at e
(2% sol ut i onypiasld inithe folth dfekategstes thaempya ndaﬁemrﬁmnﬁdsgeameabtmt br 4dvwepeophan
(1 mM aqueous solution). Mreover, Fig rel ate to experinents

per for med usVARS ¥Pel prainsugten. whle aelow r@%leaﬂ@twghfeﬂpa%s BoyRISHBrIN ANt s

performed u %

havi ng a ra?ﬁfe}ggw&\b&pengt Ejgé%giﬁﬁg[n{ ggEé%M%og%& %ng\%&&&hexposure
occurring with a peak wavel ength of about 350 to 370 nm and principally
over a range of wavel engths from about 315 to 400 nm (UVA) and the visible

| i ght exposure occurring principally over, a range of wavel engt hs from about
401 to 750 nm



[0065] I n regard to these experinents, all were perforned at room
tenperature (25C) and 40%relative humdity. A 3 cc glass vial was filled
wi th a sawpl2e13ai33éeonocl| onal anti body ("nmAb"), quini ne mpo@lusAdrIQOBI460 | de

di hydrate ("quinine"), or tryptophan and the vial was capped. A |ayer of
phot osensitive material was then applied to the outside wall of an enpty 3
cc gl ass vi ahssodibteealh. fTherdReswansiryini) twas sis@f topleatrosethe ewawremees i al
were used in these experinents, as reercted in the graphs of Figs. 6-14,
with the mat'8hRfiag tothe yeilow dulewni(Figs 7s d by 1)n Rwillbe reo anizgd dhat pefgispce to

sensi tivity (o eﬁonvemae; Riitidko 25R0R! ARG alhldid ﬁ@ﬂﬂ% ciRYh BBl Biplaes!

| ight sensitiv the materi al s"bei ng commonl g e from UV Process
Supply Inc. d@ﬁcrmmth@gi@,ngé i ¢alari aasst@ﬁanEFf@m CldEiEcélr\yhltevtoWaEt whloek Wimid®t ri ps,

part # NO 10-002. The three se |t| n3") are
the sane as PHE 't APBE8 YrﬁsF‘?th‘?Ff 8 é‘?‘i%ﬂ‘f?@‘l"‘“@“@&% 131‘;*“‘“[}%5%3&% ©and
“sen3") foungahtir hlgde%r datﬂins(?vlt'tﬁstﬁ‘éjcﬂﬁhﬁi’&n b-Elﬂ% dés&ﬂl&@ Pﬂr"éka d, ffnhﬁe enpty
vial were expose to the sane source (a cool white t with a 10

kl ux i nt ensiappliegioninaty (mYellqymelss gmcewptcm@dw I\Wn’t@r Amelﬁ@s tbyb@retory ng) .
[0066] I n al | _ex i.ent s the Ior hotosen5|t|ve nat eri al
has neasur ed el Ko TR bl Cof 8uRt dd Rl BT B el PSR R R B & of
G and Rapi dshy iegdticg aBiein Mtscdﬁud@yl BEBdcEmax ejasnltar e&fopqlberﬂey@esasmfsed to

col or-neasuring ecl%grrent that may be used in such an experinental set-up.
The vari ous HeREE ghtebmbe‘t%@tﬂ‘ép pRéFigedPadat i on of the nonocl onal

anti body or i ne C ues. For
exanpl e, Jgﬂgjcl usllﬁ%%f%ﬂ@wg%p gg@ﬁ‘& gg %dlﬁtjzﬂr%ﬂln%plfgﬁ%%ieatstﬁarttet%e%&lqr el ating
to % incr easrﬁang“e ihitighphondseasitias maerrighinciensels evithnateadh@ligveix pbkures peci es
(Figs. 6, 12, 13), while Catjon Exchange-HPLC was used to determ ne the
measur enent lFlé‘P%lY’l thanxew%%éeéegrﬁde%qf thenpmpls yse sERRes(pitydicregsingy |
this regard, t r@'@ I‘E‘)'T‘ﬁﬁf«h's% u’{@éa@mnﬁ@ﬁ%mﬁxzhﬂé&{m%{ Ysﬂe'&e%'&e form of
aggregates t | ead to I Mmunogeni ¢ reactions or adverse events upon
admi ni strat iroﬂ¢ctmah|0f éegadahwnmﬁtMAhlpomﬁgtme $sch.e, 13), aywpaldlhe}anl n the

form of degr.adants. A U trascan( ctro hot er ( ed by
Honter AssdbiiaRed fegidé PrERREF R Gt ERREh s RCE (PR i o
the measur engnésiedeplind h@%ntg@ 1ﬂhﬁcﬁ§ﬂgk@%éef8§e¥nﬁ|§in9§ar fadshiohlan ftleasd fn Wi I 1 Dbe
recogni zed that reference to the yellow index refers to a single val ue

cal cul at ed fth@mlbvpemﬁmﬁie& amebrip tefEatlep @ﬁﬂe@e@@ﬁ@lbef tﬂlhelftsb]migeeptudedbt or of
a test sanple or Whl ommnl y
assoot at eq” il BEREHER & Gulle ) SelsARLRy K0 LGH: rIMoRR T Y ubte 8 ant 1y
thi s degr adah it absvdbiicet dfeh€qlignk & fefiBetbeiolg diesg inbiedsmdIDhorR¥aleplle, in the
application note on Yell owness |Indices provided by Hunter Associ ates

Labor at ory |93eh case. yids A colgr ERANGE Retwash thegohorsensittve maigey!, angiihe h
application e i A
Beckman CouII?%rggrseﬁzgéér%g%%%%ﬁﬁeSfejtrhgﬁﬁslﬁl use%’wgbrgrgﬁaesgﬁgl & f{taﬁéﬁ ?ha? b %tgéc/)r bance
at 400 nm ( Faxgmirikd) it i{ D@6HR theredch dioéct r¢letigrshiphistwéenfhgshange ilrik;olmtofvm Il be

recogni zed that the cal or chapge in the tosenS|tlve terjal increases
with incr eastF?@hcrtP%j’ﬁfmé?(B@Wﬁgn%:l‘me&f"}rg P elepaduipreotdhe t4i&°degr adat i on

of the sanpl; %r%lin%ﬁt kﬁ&rtﬁﬁﬁﬁégﬂﬂteﬁnhﬁ% RARIATmhY B LsRXRASHAIGimd Dfcat an

increase in h | ow nol ecul ar wei ght species is reflective of
degr adat i on fof cltahgesrﬂmulpmlgypeptactde ipgiedient if,a cbpfairkd) , as woul d be an

i i du Tl Exch HPLC
(g5, o) 00GHT cs el G b ExnBem vl re BR dr g Bpad el 28y | o
fashi on. an jongiepass didpotdacuivgh! Itmnteﬁ@%ha(n%egs 14 Znd ib)progertyQt ke ebiove of

degradatl on of 't pol ypeptide, the small nolecule (e.g., quinine), or
t he am no achdngeeofghe plnqtgq@nsjphehyer Fifrasageal- tan@heiﬁ@em and fndicatss of Bence of

the quini ne *gnge%falng/%} d cPatlo% fﬂl ;gtelgzﬁ V\tlllal ﬁlrfr:%lntlerlo cha,%ll‘ﬁe? 1 141 prtoviacff:: o £as¢€,

while the co chan tWeen osens| tive mat erial and’the measur e
of the degr agaibeonf proﬁrﬂﬁﬁltﬁafﬂﬂdptlﬂ‘ﬁzfatﬂ@ﬁfof B préducs a0®ttir@urghaklection of the
characteristics examn it is true that there is a direct rel ationship

between t he ROREMERSIGYF ree%aﬂ f61f the fyep - 0 SHBIPET QifaptaEepiutisanRerdtRdCeasur e
of the degrag dn?éa @P 345 hevi o ag; ¥ &abi ge{nﬂgel?aﬂ)tle 1n§ﬂf'&ﬁﬁoﬁ inliRGoPheLesgnsi tive

mat eri al may use a -time indicator for changes occurring to an
active ingredi ent in a container. [0068] The use of a correl ation between

t he degradation of the material (e.g.,
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pol ypeptide) disposed within the interior chanber 114 and the property
(e.g., color) change of the photosensitive |ayer 140 as a real -tine
i ndi cati omo2ntb/i3s@ocat or of the changes and/ or degradat iPom/uskoziossssmt eri al
within the interior chanber 114 provides a nunber of opportunities for
optim zation of the product 100 through selection of the photosensitive
mat eri al f orexai@les @y eppalditied foropbietizafonfand tfatsrs taye adcoontag¢ bt ar© be
accounted for in Cg};lovj di nq a stabile and reliable indication and indicator.
t

Certai n exarffPuseergigptietighistiobitended iphs Gih2uttivVén and factors to be
accounted f e pr|yi Wap ! i i
exhausti ve. C[P(()J%QQ] Folir%\fgg%ﬂn%l:a’g]ﬁ%/\rﬁg}eggfgtﬁ}elhﬁgigé?iog@tg‘?ﬂé%%{?ﬁ%gtlhggrggﬁrde)
wi t hi n t he ichnmbenkldamdaizeres depdadande myeestiaggiiztinofi opariiculareactelcogtht @ | i ght
of a particul ar Sglavel ngth? pr range of wavel fn%gs, 1t hedgjf ot osensjtive
material naybE SABELEETIHR ‘?tB%ﬁBIH%F%?@t%W {9 SePrigHEC 8t P4 ARG el engt h
or to range gy wavdk eNGhiwaydiéhekit to rhf}R cteRStlehytht YIofact BR BRigVity2bt tO the
wavel ength of T nterest may be selected so as to natch or relate a nore
sensitive (rtbaoicvie) torthe wavelengdthof intarey hotydsealsctei ve ab tpymatch o0rafite h a nore
sensitive (reactive Ver’r(151t e{ii re sensitive eptide) disposed
1

I . g. I
MOore sensr iedlcr \é 6} éltlsgtgnaq for tfll% gRotosenﬁlélﬁeg ﬁzﬁ’eﬂ }] e]gv}lc}? a. mor

wi thin the contarner fve to wave consi"ter ati on.
[0070] Al t er nahditied (teacting M@bR4li (8l Gendre serid@iWRRPipepede) Widpbidd Wifldn ity er i or
chanber 114 nmay experience degra§ tion as a consequence of a nunber of
reactions, egBRinst Liphreddivedo ge wavslangtl endepcensigistation. a di f f er ent

wavel engt h. y b . t all .o > =Ont L o the
reduced eff i[gg%d;laof ﬁ%ﬂﬁhﬁgﬁ the ‘H%%?ﬁt(%'éaﬁ’ﬁgﬂgﬁgdfeg 38%3{ e E@P’g‘ﬁlj ér?rlg‘gli%‘é%

condi ti on, alid mwy eperiémeidegrapitethoyiandhesueReséd mmbiehbfreactadng sdash oft

phot osensitive materjial reactive to_a w de range of wavel engths nay be used
for the I|ayeth IA@.att[f’@Bt?‘ﬂe_ltP%iggt_‘%ﬁas‘BffBI_Eﬁ’élEWBTeéert t IR % hheshdte el or
substance ( gpghe faRGHs ¥BERHLAS) tﬂef‘re&ﬁl:%d'e?ffic%y Of e AT fdddk iYL X Ri bi t
degradati on when exposed to a |light over a particular range of wavel engt hs,
it may be pagmstidulae nidalidtal tdreliteony andnorent fagiol presletndcatesv ddagededi thinatadysox
provide only certain.wavel engths. wthin that range a _conse nc

Pather t han SEBEEIIEY SORSH R FA B4 B G RO DRI M b BT SUA08 Bagt hs
known to cauggrdegradation of the material disposed within the interior

chanmber 114, the photosensitive material may be sel ected according to the
wavel engt hs [ROBMn t dt selsstpossibleithatavhylevhemetevial orywbsianceAs.ga pebmseitdsence,

t he phot osensiti.ve .materi.al | ected. for a |layer, 140 appl.i ed. a_cont ai ner
110 Cnat i 1T O5r MR N Ry €L EE Rl e ReatiEhnd iR iR S P sucn

as a car boy,pameyldtirifgerof Wwaeslehftls, phiah P5epsdsibly hantk ehvidbnns@k @ctied for a
| ayer 140 applied to a container 110 that will be carried by paranedi cs or
the |ike forselgsévalyekiminatg pgoviflgomyjcexiain yeavelepgths Wathin thatgghgs sAsch as

tenmperature aligClant E‘?h RELFOf GrePil BAIEd BR HQ5BRSIah b 6t WRIeRlnoRs, and
thus the st acglﬁ%/eiq'[ y r ' robust ness w&hee Cort eﬁi ation ger |avgd8%et Weer the
property chamgenabd ctidse dpfratasensgithe metenal dispaabd aittint the itérdorghambert hd,
materi al di sgosed in the cont f‘i ney 1]10. Al ong .such_|ines, FLg. 15
the photosensitive material may be selected according to the wavelengths'known to
exist within a given environment. As a consequence, the photosensitive material
selected for a layer 140 applied to a container 110 that will predominantly be used
within a manufacturing facility, such as a carboy, may differ from the photosensitive
material selected for a layer 140 applied to a container 110 that will be carried by
paramedics or the like for use in the field.
[0072] On the other hand, factors such as temperature may affect the
performance of the photosensitive material, and thus the stability or robustness of the

correlation derived between the property change of the photosensitive material and

the change of the material disposed in the container 110. Along such lines, Fig. 15

-19 -



illustrates the change in colorineter readings for a photosensitive
material that may be used in the |ayer 140 over a range of |ight exposures
and a pl uwal2otp3adoot enperatures. It nay be observed fromCFius2012H5348@t t he
change in colorineter reading may vary less dramatically at | ower
tenperatures (e.g. 4C) than at higher tenperatures (37C). Consequently, not
only may a nHugfaitalthdehangd ﬁﬁd(ﬁ@hrﬁﬁér Iteb@ngaﬁoera phéfdsasidrednareridl chdt hewy be
reactivity of the material (e.g Be ptide) in the container 110, the
materi al forUSehi thgjayer t%bmf?éﬂ r%ngwf l%‘é SePeYBYANd R ERTiHY Of tsmppatures.
per f or mance 1£RAL 8L LBLdrald fom o LIBEhRRRL ABRBS I dofGiBESfechdh o O rvahﬂf‘css
oper ati onal range of terrperatu%es expected. In the alternativ e
know edge ofdrumaaticatly enwien tepgematime(@g. 4p€adlangshigh@edmpnratw¢m(é7%(t?).tre may be
used to create corrections for correl th han S |n t he
mreri al of GHECTEEY. TR bR S A oAt 140 SR L Bht ai ner
110 that arqei®NR¢ hﬁtﬁéfrﬁa@&ﬂfwge Bblyp%ﬂdébhﬂ tHE EHRAINEOT 1E el BASriNEYr @Bhance
the stability and reliabi the correlations. [0073]Wiile it is
bel i eved thd@yqréﬁp@raatadﬂoa)erﬁaf}c@ﬂfae@qrdmaéo ﬂatp@rf@fmwle@har@btahg@s Oﬁthys 28 and
29 illustrat hat little.reversibil.i EIXIF'IIS bel i eved t o _exi st eﬁi Ble col or
en

osens1t1 ematerlal ovVer opera rang€ of eratures €xXpec
Change of pl‘P OsenSI Ive naterl aF P?t een exp ose(‘? n‘%f’

subsequent | yal@imafied thdkibvwi Bdeor Wati ki i UsToR Beter t@htng%@@am&emge@tm in the
dark) over a wi de range of tenperatures (e.g., 4C (Fig. 28) or 25C (Fig.
29)). That ingay bayesed te greptetcpIrectiing fircopektipps b%@e%@éﬂh@t@aém@ﬁﬂ?ﬁ@mﬂ or a
control £ in the dark
for a prol gﬁégfzhdﬁggrl Og%ﬂ?ﬂfec%taﬁ%eesqnﬁte %%g?%gﬁgl%é‘%ﬁ%“ﬁqﬁ%%% The sanpl es
wer e cont r olteiaderhtre depehdknit ywhiah tuuthee coreasiunenentshanee ehenseaddityandig an
X-Rite spectroden5|torrete which device is exenplary of the types of

col or - measur'f Hf?e‘iﬂre% {aPS-may be used in such an experimental set-up.
[0074] The sifgg7nd kaﬁﬁ@{{‘”i‘%elféfve& Rt teﬁtp%fat&éwgwfeet 0 rQ@o?@dl@P&lﬁﬁgé 0

i nprove the stablllty of the readings. This in“turn may affect

reliability Iogs. 2Rend@p iledtacahatditde fegersibalsty webdlieasd roedxiisilon thetcplomfchalge
assessnent of he con diti e materia i in the
Chanber 114 hatBosToRae gt it B Db cbiag pih e s bl ngs
obt ai ned frcg?h@ Wil flfHRr bRt expSsudé élré:afm@l{e APPRAESa SiRshagd bl [y pl anar
relative to the neasuring device or ment used to take the col or

readi ng of tthapé¢ratpess (€40 4n§>(F1§e2$hﬁré35c6rﬁ igs2Ont Thean thesadh e dbfsreicred from
a | ayer 140 Wltﬁeh oorcuéa\éerenf% Pstloraﬁontrol samp nse la'%z?n% esE’@et? atdtﬁea lspeggie\éd th a
general ly cylindrica B et (‘suc g havi'ng a

particul ar |temgéhtuadth e dﬁ[ﬁtfefa pividlged bay@;r@f tilrﬂ@(eag eappebiieMety 4Ohappgar to
have a nore curved profile relative to neasurenent equipnent, resulting in
great er var i Heis8mpias vesaermiggdled krthumtditn wed theapeasyrements vagre 819616 Hsegaence,
this potentigl t A ensive

mappi ng of t)ﬁé3 1%% é‘%lt%ldg su\émeit/egthfrﬁgho t%g elﬁg%é?ﬁig’gthm{y app to the

cont ai ner 1lIfikasorindyqughactthagndylie wed s satphllatnexpﬁmmmsalsasumf the | ayer 140
to mnimze h@_&eff sof th curvat ure of tBeIa er on the variation
in the readilA§&obt ailiseire@ndlacermgriedlithlay ey ¥ o 15%\5% el i@ IRPERYAr
relative to g GEW M@Peaﬂﬁgg TRisiRKen hﬁ? a'fi%@tCthQQe)hab{l@pgﬁth@‘%eﬁV&io nsequence
of these various considerations and facto | e an exenpl ary enbodi nent
has been il Iqsvgtalaat)e,chsmﬂlFasgﬁhabﬂiitm ofvlan aﬁeanmnngtf tée lcaydtion dilthoimatmtakri al is

di d th t 1 f th t ai 110, th
ayer of natb ZOOREYBS HiMG SBEB o eedt rFRE oL B cagegd By ' (he O

cont ai ner 11Gart@fuldfBadifg ASsiigba 8 Malidl 10GhLQNpBhAS aﬂ»ﬁé&rs %sﬁﬁtﬁk{@l ned in
greater detail below According to such an enbodi nent, each | ayer

useful in detlanrieiitig texiroseasering devie ¢ﬁ®wmemmt@m@qehh@¢olot rghctmg ﬁéy have
different s t|v eratuy I 0 ffer and
shapes. O ?ﬁ%r 1%%5%13%@5%6@% {eﬁh hg Rt pﬁngxﬂggégtralsneﬂﬁ aa‘( 5 ;fjh(éwﬁh

cont ai ner 1lﬂr¢&}prbﬂﬂad AlsQ déaedquemrf wtiéloaedhhg@ﬁﬂta’:tgdmemlllycz:gﬁﬁdtradmelsgectso t he

| ayers 140 rray be di sposed on EOI"[I ons of the exterior surface 112 of the
cont ai ner 118Mghewrstdalior gerbayhhdtinget pargeulphlesgtbiang dipgisir Widsatayars ¥8ast one
of the | ayer for

exanpl e, oncaz ]tH%V o%%?gét@??l%géejaBn%?ée%rll}rb?dﬁ&l?e{tﬂe%lkaég{r&%% onger i s capable
of undergoing a property change, e.g., a colorinetrically detectable
property change.
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[ 0076] As nentioned above, the layer 140 may be exposed to environnent al
condi ti ons cont enporaneous with the pol ypeptide being disposed in the

i nterior whansas33da4. That is, the layer 140 may be di sposas2an/053160
exterior surface 112 of the container 110 and exposed to the sane
conditions the material (e.g., polypeptide) is exposed to at the sane tine
t he mat eri alequpnthng pesidtthg integeatdreratind @1 inaeadimarb@malrddeofayéie46.0Akai ner
110, or within some tinme perjod before or after the material is disposed
into the chePBEAUINCE, g ROtEIRL RIS ofvREiatipay F pedietsh Sy MY e aXER e

cont enpor an : 1 PRRVIRE p i in the
chanber 1146[2 llﬁc;gidfttﬁgp Ss’tg%t‘s?alﬁt%}l 13?&359%%&1? Eafs ﬁgfoezﬁ éflphg%g%thtgg&ggfﬁ Fﬁfethahg | ayer
140, for exdypekctifOe?]zasindas dmemisions efithaboyee 14hth minimideehesdidcad ofabe i n

reater detail belo the | er 140 may be. exposed to.environnental
S t1 one dureirs Obierivar 1 P ViR M T BgHE QRPUHI bt SRS M aneous

with the nﬁtl@%@ho 6? r moP@ft)I}inﬁr%llaEi@é toRé B(?Jiﬁm@]ﬁ)&l%@ditd tAkd e rédigy)i or
chanber 114. ere %e reaction of material disposed within the container
110 happens [PO1dl y,Asyernseqruenpasishere vafions ¢dnsidersgiopeaiddciofs, whie amay be
consi dered tg ng N00: EONLRIMOLANED ﬁl-str'?%’ RVEE: 1 b Hi‘?:fl‘as%eﬁ‘%a'rf@ro'%‘s’ this
may enconpass APSY taryon erern e rayer %'4%) | ¥ purpo§e uiyffy hi el ded

f r om exposurfatt@altiHeispeer of ntxidrtSudscet NQ oM@icedon@dinddti1SPORE@ thah bk
chanber 114, for exanple through the use of a physical barrier or

phot or esi st ilgxer phafarial may be Agpreadipnthe extager swifeee  Heofdhperntaperl 1oforF g. 1,
S . ' g .
L L b RRPATIESh N ha et iyl Sotliananern R stherfor

substrat e 162cdoading@® such an sinbsdinfeaceadtidyandayabesweetndn setefnaiamgkaposundri ch
surfaces 164, 16f§ are di ;posed on opposite, Ei des of .the substrate 162. The
size of the Qanidisrantevaysiength oftlishe may haye difesent senythdty ta PP Y Mes been
pur posel y EXAYOK M EffeieRt b -and sBfdeb N LS %l‘rluﬁ;%ée%?:@ A 881FY 1206 26 ©
easily visualized andeiedeﬁti finegl.éb,g\ccorgii nge’t 0 a pref 8r redﬁgé/rrt%gdisrrent , the
| ayer 140 exinendsgle ooithineetifanaypiead heusubstingbe inl@&2taithoweustanceést so ghe

possi bl e for, the es.of.the layer.140 .0 be spaced from.the edges of the
Blbst rate. 1035 ERGRRb Hisheed sRAGrIL cbie oL Dot e Ao E e A ined back
in Fig. 1 to1expase e s dth&GeorlifQuctth hARKGNNAtAL RaGANBRF theQtN&s 14pi cal |y
lie along the surface 112 as assenbl ed. i[10079] The substrate 162 may be a

paper produdnay butenmived freaythp exteediesusfacyll b tforcexemplst, haee the Phetesensitiye
exanple. On one.surf,ace (surface.166,..as.il|ustrated be di sposed an
canei ve or ‘OREed R RBYR YU HRET i P S LB PO TP 2087 ek The

| abel 160 t @olditn@nédlBcdickiable fbpaoudimage.f or that matter, the substrate 162
may be attached to the exterior surface 112 by applyi ng a material over the
surface 164 [897@lhe |Av@rnticnsd ehoveatherlpyar 4B may sexpeted e ervitapmsatal

sufficientl 2 r Vi i.zed or
scanned an dycs? h@%gtﬁﬁgcgn?m&%%%}l gtb\?%l r%ﬁgclf Olb' ﬁ%; %dg)i/) ée]i?lg %0%%. l}é Itl%uit?I Legl%?
phot osensi t ichatnperof 14t Mthat By 1dy20) 40umialy de dopoire aftheettedor daofacekBngl e, a

clear, single-side tape product may be used, to attach t substrate 162
(and thus t HBS Fpupery )anfiﬁxwédé%?flﬁé%e fenditiqsd saﬁrfir@g&w ¥PeRHE R | onal

| ayer may nqt e@?sé{d ft drdchsahRaimiBRtrh ALgal @@i_sﬂd%e& R0 8ierihRAS dhhtbeP 4 May

protect the layer fromenvironnental conditions (e.g., humdity) as well;
consequent | yof thehengdakrtlilonal witkdy spmeraiymelperipd bsiont omafen theheatendtis used t o

attach the substrat 62tottﬁs face, T se of. an adhesj ve-backed
Tabel 160y RrelBe erihes o The BRh o B iR e pr SRRt et udi ng t he
I abel 160 dubhiehpiRiheb@chbly bdGetelinBA&DD Ve QBEi iR ityeSMAE MéRriaFindhe dmber
illustrates an enbodi mrent wherein the 1ayer

114 and/or the sensitivity of the material used to define the layer 140, for example.

[0077] As was mentioned above and will be explained in greater detail below, the

layer 140 may be exposed to environmental conditions at some point in time that is

not considered contemporaneous with the material (e.g., polypeptide) being disposed

in the interior chamber 114. Where the reaction of material disposed within the
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140 of photosensitive material is applied directly to the exterior surface
112 of the <container 110. According to such an enbodi nent, the surface 112
may need wo 2bs/g3s@par ed prior to application of the |ayecTi#$0105346e
surface 112. The preparation of the surface 112 may require the application
of other chemicals to the surface 112 to permt a satisfactory joining or
bondi ng to anatainehel Wagipehhpidy exvemtheqfasdae of ajigrited $6riahof tirhe namtber i al  of
the container 110. It will be recognized that while such chem cal s may

t echni cal | y S9PESERE tUPE R ¥ HEBPUREE L iy BP WEET WEROE#81¢TAL 1M A1S ARY t he
surface 112 ftohhRsGQMthaRlnedfnd e AL pddBsRYy Sfidlibd RomWARRSE RO as
being applied to the surface 112 of the conFa ner 110 for the purposes of

t hi s di scl ogbe samd @08itjiohkes thamedteriB dispayedah sle ¢haoibad &l 4 férerxamptentbriugh beyond
the | ayer 140. For. exanple, the | abel 160 nmay include indicia to identify
Lhe i er i altht Wer S RIGTBHABITAE) PAPCHSSEtE WRIHER ¢ he chanber 114, such as

the name of [porgmat gtdi@hing R8inNBMR Qhvddi@eMBITUAAL UNAIlbel rBSIh el kR the
relating to use of the material, etc. As a further exanple, the | abel 160

may i ncl ude lpyrdildd & disasedipn theextdtior bejase 113 0hrosglcthe aise of chbdrlo9cdlhe, so
that a user l.d.know wi t hout furt r.ef erence o di tional materials
now to 1 nt erire 60 RS s e B ha RS HANFSiG o adrling TP

pol ypept i de)166i Which stifigces haabiEss atd dispdred be obpossafsriet of thdRibKtSteLI620ThaOt .
This col or scale nay be based on the correl ati ons between the changes in
t he mat eri alsizsfofithfeSubsijae 104 elhg tp the e erdhelayen 140mhas heerchiapesely 114

di scussed a -Th Vi @l i ures that
cooper at e Wbet%%g%eﬁietg(?gi%; gi%ﬁlgg%lfz Jsg%éﬂr%%l 1e6? Hzl%' %%h%g%sg%b%{éael%%gg y, the

| ayer 140 nugeh#iedhiAebadthgan agoeferad edbbdiornepasyard 40 exlendhto.the edges
Consequently, Fig. 17 illustrates a | abel 160 including the substrate 162
on whi ch t hefIthgbstae 16 Tgmeygs dds P%@?f'afor theraders piahe Fyes bt bie besreredbl e

phot o-r esi St BLREL & theRRlshER 18985 shdien.| AKE! a &ﬁQeIQJCf RIQIQSSBS63 iV e

18
material. According to certain enbodi nents, the photo-resistive material of
t he | ayer 180rmedpadd indkg.dl to dxpgsetthexpbsan 66, diboughdihmyormer otdudd typrebbyi ment s,

the photo-resistive nmateri of the layer 180 may bl ock only a portion of
the |ight eiﬁoaiﬂ}getﬁe F#%cﬁelﬁgélﬁflfsgﬁll%&fi' enbodi ment illustrated, the |ayer 180

of renovabl E[_()O‘mt 0- Il sabétiie I@Eﬁﬁ&ﬁéa Qﬁﬁ%@k&ﬁét %uﬁély@iha&%g%@of’ attached
to the exterior surface 112 of the container 110 over the |ayer 140 of

phot osensi t iplestiger etheapolymen Ifoidkampiht O pnasurfage (srfeegyt s as dhdtratag) be nmade

of coated paper oate | astic, an netalli é ralumn feil having a
el casab o et GERLETmPadRbly® or SinelEirmbodsf b e NoHE P et ™Y b P g

the |ayer 14@tachlthe3atz0VEl toltBO sificelle2r eMey@ede, d6r theOmhtt@dthe Wihdtatet tte cover
180 may be renovably attached directly to the exterior surface 112 of the

contai ner 170a¥%kcygheio hocraierauraghhlddnmnm ¥ne asweri Ayerite sustce
embodi ment | 1|6|4%Zil{eal\%§$b i\{ﬂicﬁlnga“cerﬂai wol eCs%Ye%Efd]tg e 'sﬁfi%ﬁquggh%)fgéngwed to

the substrate 1 I'S 1n turn disposed on the sur the
cont ai ner 1lBbat thOMB§S] WMOfruayt brevisetiang bescafinamndlstier that the epatatioc diithe f or a
| abel 160 i Sla;/elrllﬁa t(ir.e(’j‘.',ttﬁf(::I photosensitivity of the layer 140) would not be affected. For
example, a clear, single-side tape product may be used to attach the substrate 162 (and
thus the label 160) to the surface 112. The application of additional layer may not
only attach the substrate 162 to the surface 112, but may protect the layer from
environmental conditions (e.g., humidity) as well; consequently, the additional layer
may be present even when not used to attach the substrate 162 to the surface. The use
of an adhesive-backed label 160 may also facilitate the assembly of the product 100
including the label 160 during manufacturing.

[0080] As one alternative, Fig. 16 illustrates an embodiment wherein the layer

140 of photosensitive material is applied directly to the exterior surface 112 of the
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in Fig. 18. According to this enbodinent, the |abel 160 has a first region
190 di sposed on the exterior surface 112 of the container 110 with a | ayer
191 of phwoassnssdve material applied thereto and a se®omSe&giossdSAO2
renmovabl y di sposed on the exterior surface 112 of the container 110 with a
| ayer 193 of the photosensitive material applied thereto. The first region
190 and the ®atdrd 1i@gAotordidg tofudhhd dnédodimemythbeurfat ddP atdyyhead tabhed
(i.e., formed as a single piece), but the boundary between the first and
second regi oWePehpriords appliFatien alethe faygr hY0 to the syrbicatlil &n Thoarepgiatien ohay
facilitate LhesaeRanadnhl fuilhfie hbfiRbidnd SREAGNIAAIORT dice 1020
According to other enbodrnents, boundary between the first and second
regi ons 190,peti9R arvatysfadtonyl jyin[mg ozfrebfondm@ t@yccalr refwieien theomatehd df dlteelay &r6l@0

[ 0084] Accor di to the | ustrate nt, the fjrst .and second reglons
190, 1162 nay B Qe Rp RS SR P GrEn M o edrbred b ur Bt Ch
the mat eri alm{yerebhnicdQ! prORRL dfiRlereding 18V POSRLn kit [k 140ted LR sustiadrber

114. As such, the layeér 191 and the |ayer 193 shoul d” experience ro gh y the
same expos urld 2tof thej qpintaings 1t Betherdayer 1440 maystilhbe windenierd astbeingiipptied trée t he
regi ons 190, ISAY; ayers 19 , be referred to in
much t he saﬁ%rﬁghﬁgrfﬁg 83&%5%5%’ %&‘ﬁ ?ﬁoé§%§§ﬁpgxeistory of the

material in[0bg1]c ha”ﬂ%rlaﬂel460 h9&&bAsCILEe dsuaw derhéliebeyb@ tisdiaeralsiot ar one
illustrated in Fig e used, consider that while the contai ner 110

may be used %mplﬁ 6}6&@1@1 égo ey inghederipgicia tpadangify iheanajenah 4¢.2+ pelypentise] al
will be fem%ﬂg)e dsdd ﬁﬂhﬁﬁﬁe &Pa'iﬁb% Nzl gﬁgrgasftﬁgnﬁhg ﬁ}%qn%g&lﬁ ﬂ@hh@é%r \%}%ev' ce

before the rial 1s admnls eré or exa ere the
cont ai ner 1lfarusacaurst, igtr@eti@seehiiag to dserof &)eamrxbﬂal étbeAmthﬂheilexdmpmos ed in
the container 110 may be renoved fromthe container using a syringe 200

with a needltge ka«‘g@lelqﬁ. gy ipghndg indicia felevagbtaine ysr |4t suah 35 20t aCf a0
adapt er. | n @it NQE, %Qélﬁrknb&z moupﬁnﬁlgr%f&km tQ%a@irlsna%t&?&l@ﬁémol n syringe

is adm nistered to the patient. Because the exposure t i ght |1 continue
t hr oughout tihtegpret theJayet 146ayp abeoadwm&tagamttmaﬂCﬁgopnlypﬁpadt)rmltlnmmlnet oring of

the light ex os re by V|n second reg t he | beI 160, and
bt taching ¢ KOSBEOHE PEEgH 80 AgmiREoLy o bha 60 STHHMERAE BERE ofayer 103
nmay be ObseftH@Qorreﬁlﬁs%@ﬁ@%H%mn dshe tHRhtbRAl JTIhOhyd @0l exposure  of
the material in the syringe 200 may conti nue even af%ler the material is

renoved frormatheal g Hieathambert hig Chsquﬁ@dgib@r‘ﬁ a system [0086]1t will be
further rec pbzed that rat eat ur es m t he
. ﬁgg#% labetl 1§(§np Sfdnc u{lehot%l ?rueﬁ)l ﬁ cloa%eriltel\Yth t%

| abel illus d in Figs. 10560 ustrated in

Fig. 17. Forlagxanpl &or axdmiplt herallaadb@i prenbusdy, tike laaaeluolﬁ@ besshiidldedséir at ed in
Fig. 20. According to this enbodi nent, the |abel 160 includes a substrate
162 havi ng &opfgadad fiip exprputedo light %owaw&m%gmoﬁlui@azes elabel M0t h its

respective llﬁ‘é/lg{hn %e’ s(]jli)gt?’atgfl Q&%&%ﬁﬁé gag&eﬁﬁ% ﬁ{s {%ed ?trher &Ol\S@r 210

in Fig. 21 s osed over e I"ayer arrange on’ t secon portlon
192 of the sufbhahowibée dfelo-rebitise anweial 2dfliedwyeixhe Syar | 40 oﬁ phonatusitévet 0 t he

o phot o-r eSTSFT o AMATENTEP FEHOFAIG B R gk B e REEFRorT BLFPSEe. 112
of the cont aﬂS@%aﬂﬁch@M?fl%ﬁtQﬁgé)ﬁY@ racé'o?%ngfto BIREF QREAEMEAN ech@Bﬁ@cB'r@glstn/%S

illustrated, the cover be renovably attached to the portion of the
substrat e 16Ratehatof deflaymed 80 mmysdednehlpapoiton of Ak laght thposuebdh thesuch t hat

]E :1 g ms te ﬁgng O?Pf%% ! ga]? %:r%@dlm nt Elpuestrgtgc\f, ?a]yeor fg%yofbreem[)ga dot(ofjl Sres?stlve rrllgatenall tem

comprises a cover removably attached to the exterior surface 112 of the container 110
over the layer 140 of photosensitive material to block light of all wavelengths, and
may be made of coated paper, coated plastic, or metallic (e.g., aluminum) foil having
a releasable adhesive applied to at least a portion of the surface 182 facing the layer
140. This cover 180 may be removed as required. While the cover 180 may be

removably attached directly to the exterior surface 112 of the container 110 according
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[0087] The | abel illustrated in Fig. 20 may be used in a fashion simlar to
that of the label illustrated in Figs. 18 and 19. That is, when the

mat eri al wo 20ts@3sdvanber 114 of the container 110 is tramsTAS2@d/05335@
syringe 220 (see Fig. 21), the second section 192 and the cover 210 may be
renoved fromthe container 110 and applied to the syringe 220. The cover
210 may t henobertdsie spvedinfehamddoadisewothe esdodinent lRRtraéd ineig) Ehehe de6r t O
expose the | ayer 193 of photosensitive material beneath the cover 210. The
moni t or i ng olfg}()tlﬁ@ni‘qVéhltY AERpNsEP Eheofubstirde feds ayhich isiim trp disggsedpgdho 20 may
thus continug.Mid Mt&end ayelind330 It Wi ll be recognized that a simlar
effect may be achieved 1t the cover 210 is first renoved fromthe second
section 192 [0083]he |Alethet 60ani@ndf thalscradieelsayenrelfosg) 1apel 660 is dlwsppledcat i on

of the second sectign 192 to the ringe 220, [ 8] A_.l abel. s as that
11 Ustrat ed T i1 §s ACgoaiadSsh Ry buiaredi i GhEOae fGr NPT hen 't he
material usefsgofed@KclRRri6PNUrBcael2 diPeRBfamel 113 ®1thAdayRk 191 Bf OCKi ng
effect on the light to which the container 110 is exposed, but that sane

mat eri al i s photoserseidve mateiia apphed thetety andaf secpied xogronn§a romovabie dispeliedg t o
such an enbodi pent., .it ropri.ate to use a | (191 qof .
ahot osens U Earen R P SR BBl BhT LR F it FLl dEBngberrap ot o
the |ight e&ﬁasﬂﬂ@ppﬁedtherefmtﬂfeifaktI(egi-oﬁ.wpqh&ﬂ%rstewiﬂ)regibﬁmgiosﬂ@a@&li n the
container 110, and to use a |ayer 193 of photosensitive material that has

been sel ect éBa by intneeally aaehed @er fasmad @s g hiagle Riere).dup Bishoundsy Ppveat er i al

(e.g., pol ygﬁ@f};}sﬂgﬁd A gﬁﬁ?ﬁ%‘, 19 4 éé’éfin@g%ﬁga]pgﬁfgﬂéﬁogE?X,ex{?ﬂicﬂ Hf‘ag' g%’er

193 from provi an 1 naccurate representation exposur
t he mat er i alfadititatde Sgpraraigpe of 26k, fitshendceverd 2Eons $90,d9Dv adcadiiggopdreaneousl y
with the transfer of the materi al froméhe cont ai ner . 110 ﬁSO t he syringe

220, rather SHOFDFHEH hhReysgryReprcddhotirsh tpbiecenhiseins d 99l %didbosed i nt o
the chanber Jl14 t{quﬁg;df,ygﬁlaﬂhﬁgogggeslwgl%gp design a | abel or |abeling
systemthat in grporat es the layer of photosensitive material in

conbi nati on [MW84 a |lgcerdind tothe dhistrhted eabbdveent, shofityeandeseeondregmns 490,

condi ti ons, %gch s te rature or rg mdc? . For exanpl e F'%Ze. 22 .alnd 23

i 11 ustrate a cOMATTEPOFSI0 IR e By lbﬁ%sp%qn&él}w_ oty migrial

di sposed. The oCoBlypkhRle) Boidg ldfspy§Rdn itke 16 RBFoHBIEdhIRR 114t As dudraBRllaptr 1babel i ng
system that permts nonitoring of |ight exEosure and tenperature, for
exanpl e. Sucidghalleyercl@3shguld expyishod rapgblyehe bamepenpppapte Hehtra shegmaterial

phot osensi ti.y rLoper.t t changes base o X ure tq.light ving a
Raverenge h vivrSIARRE! ¥ HlepdPRL AR oR RGO RO P pb Qi s TSR

t enper at ur e-198nsdy beviefpredpe it MuckHeghmamangéyto det@mireResadrall exemsi tive
| ayer nmay be used to signal the user to use a different correlation for the

phot osensi t ijgoygfdhe patErighiaitee engishdtbsensi tive material of the
phot osensi ti “@SggayerAgﬁ%olwsa fHOPRIOALME £ REBRL hiu‘é&at(ﬁﬁ ﬁﬁFll'fg' % m]a? be A0QVE) -
p photosens

[ 0090] To address the otosensitivity, or potentra trvity, of
t he mat eri alcofi€idg. thatpaiilepaptomtehner hi Otrhey bomdedifoestodpOof the nayeial ABR of

phot osensitive naterial may be di spos on_an exteri surface 254 of the
cont ai ner 2&&6&%%%8@&&1%8@%@@%’(&@%% (he SRR AL mﬁléﬁﬁﬁ?ﬁ Hrfeous with

the pol ypeptdefige Qiie{?igel ERROBE thdidlidl R dnlih Rk 1oGhePRRN:. Efex ?IEPLvﬁereThe

phot osensi tive teriral may be reactive to |ight having a wavel ength w thin

t he range behewanaikeralnd iyasimglexguse ivehder exaprdpehd machandjepaaed m thiar eshol d  of
curmul ati ve ex Psurﬁ (io Iibght recefj ve vvit?i.n t he range bf(h)we fg X apd Y
related to tH8RURAASRMAY OF AEMRYRSHEUR MG GonANGS Ma108 Ay Bge ewﬁ F?B%Qg?i de. It
w il be recqgdy }ag.dlg)!@ah s?rﬁhyg&f/itﬁ E]ﬂlevﬁ[)laﬁawﬂﬁ alldptéredaelhdrRadd) @ rhayRs Of_
phot osensitive material 1llustrated and/ or di scussed above may be used in

conj unct i on seinetincheetpigytae mag2ial NGEGNR4 1 adadistersd, to thel pabent. Bsgusaideudi ng a
layer 258 OfexE)gerRg J[’oaltiglfltc Sitt %Ql%tintule\ﬁ?roughout this time, it may be advantageous to

continue the monitoring of the light exposure by removing the second region 190 of
the label 160, and attaching the second region 192 to the syringe 200, such that the

layer 193 may be observed. As a consequence, the monitoring of the light exposure
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material may be di sposed on the exterior surface 254 of the container 250.
The | ayer 258 nay experience a property change (e.g., a colorinetrically
det ect ablwopprpssdoy change) at a threshold of tenperat RCE/US2PA®HI460 r el at ed
to a change in a tenperature-sensitive property of the material in the
contai ner 250, i.e., the polypeptide according to the present enbodi nent.
This | ayer 2F8hdmytekiel iditbkposimde Q00 arayagatimetevan bdake outediaPBRebvadar yi ng
colors to facilitate detection or visualization of the change of the |ayer
258 (conpar 19 e coptaingr il § using sughyy sysledhpl e) . In fact, a similar mechani sm
may be used jopgd)omi gl B0 bt AN iPfs ROGEIOIC b A. L] @b, | N
this or the other enbodi nents described herein, to facilitate detection or
vi sual i zat i che beltiHestprtahiartigs. ¢ Band &9 efithtthesepii ticolskelsilustmedmafer. ildl wherei n

this property chan i col or .change. ving th scyi be

urer bus” entaFRARRE bRder aRiFeatE Gt g o0 6 hu e B AictSlve wi cn

reference tqoMhig8mbddidRnt, i dPNQ60 PclttReD sUBNraROMDRVHRSCHIsDESHibRN 96 hese

enbodi nment s. [0093]In|t|alg¥5_|t wi |l be recognized that one use that may
F

be made of tand apeouddtoriawc ) with itheesprcsise iyedi $lg 1183 af hatesensitiget er mi ne

the status of .a. rial dispo .in.t .chanber 114, in r time., Thi s
fetermnati Jhefud et 'epRa20] 1 Bie, 37 i AQTREL ofd tnd ydstRh AblafBed L2,

bet ween t he th¢ Refd PortidaNgL oPthetshibstiiet B3, afhis foviehe10 Ay ¢ be Ikl ndnithe
phot osensitivity of the material in the chanmber 114. Once known, the

correl ati on tA#E e sedisqstrdrabaee i thetghecqer §10 may bgdetinadchy elayemeft wil |
permt insp o) . . 4 ] st atus of
Phe mt er: aitat osaiyf Pl iehel iy LAyl B8 SR ATLERIL IR LoRE

det er mi ned, doatairexadhpbesr thylagesiPdsifphotoa¢mitivalmadteridlhd sdthasuaex], the4over

cont enporanegus with disposing a |abel 160 on the exterjor surface 112 of
the cont ai ner! V1A%, PoSAIVeRlY AHIB6E P @ﬁ@oarqurth@s Bgeoofhaf AgmrathE i al in
the |ayer 1%Qcc§}f81%otrt|i@1 PIOSARENBEL LY (REQARELYnPEectiBE 1TRLEA ihdleold? 2108
chanber 114, for 'exanple, at a series of tine increnments over a test

peri od, and ol beechiongd ahesidglieateniiiendbd eoncohéreldfed for the material in the

| ayer 140 a rt terial in.the anber 114 be conpared, d a
correl at i on 1095 7Hel acTsTahe Jh e dn Bl PGy DeaSetinghiseHen S8 Fpisnar &

rel ationshi phe AibsIGRLQrARYiInIEedEE @hdM 0 eBh4iQs, REeithe MaleB¥Eln tRS clanget 1 expoSuUr e
for the material in the chanber 114 to be identified wth changes in the

property of afitee ¢pmtasndrdllOjintranséeriedyten sydaeef 340 (seealfigt 7 Inetha seeosd vegitonof t he
status of t subst ance i t he, chanmber, 114 00941 T nmoni t or | and/ or

deterninatigﬁngQt %9%%%%g%mﬁ%b%ﬁ%mﬁF%6%P%%woPn?‘%rEﬁ%‘5@1 gfégggenaterial
in the |ayersyiid& 30. | TheajoyeeZI@ah g thgn be rérhey sdet@ih thal setigRIGectt 1 Exanpd e, i f

the photosensitive material in the |ayer 140 experiences a col or change,
label 160 to expose the layer 193 of photosensitive material beneath the cover 210.
The monitoring of the light exposure of the material in the syringe 220 may thus
continue with the layer 193. It will be recognized that a similar effect may be
achieved if the cover 210 is first removed from the second section 192 of the label
160 (and thus the layer 193) prior to application of the second section 192 to the
syringe 220.
[0088] A label such as that illustrated in Figs. 20 and 21 may be advantageous,
for example, when the material used to make the container 110 has a filtering or a
blocking effect on the light to which the container 110 is exposed, but that same
material is not used in the manufacture of the syringe 220. According to such an
embodiment, it may be appropriate to use a layer 191 of photosensitive material that

has been selected to more closely correlate the light exposure of the material (e.g.

polypeptide) when disposed in the container 110, and to use a layer 193 of
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then the change in the property may be determ ned visually by the user or
by an optical colorinetric sensing device, such described above. The

opti cal swo2EY3s@Ui ce nay be coupled to a conput eri zedPsyAatSen/084I5€ h
system may be programmed with the correlation or relationship between the
property change and the status of the material (e.g., polypeptide) in the
chanber 114, phatdenditiveimastysilehatiay bém sklectelies nmpiodosdiyresrdlate tigntighe a
container frominveptory if the determ natjon_ of status suggests that the
material is $¥8°1U6hgkihe sifeaial (g -oPolupapside) Waen GsRaRd Hi I8¢ eYINEEad 5] Phe

phar maceut i t gle}% i i hod of
confirm ng ?gévregf:?lggéﬁall?%goof p?}lgt sgﬁ?ﬁcﬁiﬁgﬁﬁéﬁgﬁor{(g%ﬁ. ?g%tol ypepti de)

i n the cont aixpesure Acthe nditexgl iroths wpinge 328t thedovertyd Oliswearoveéd0 of

phot osensitive materi al wou}ﬂ be agﬁgl [ ehd to t‘hl exteri or.suri@ce 112 of the
cont ai ner 1TOMERRCHCORLY BEPeltIsie obfhegpagra thegoniFingh d4e i hher ei n,
the pol ypeptdydgoor20t48E: (hBt ShdPihe RBMPpRSR RRHDSENEInkE WelifRREMtY thkhat
changes based on at |east cunul ative ‘exposure to |ight having a wavel ength
Wit hin the rchageebklthveen X and Y and the photosensitive material reactive
to light havj a el ength w thin.the ra bet ween X .and Y to_experience
a property dhuige (a 5.aroposgPlser devipr IR TaeTnESTra o dpomdEhlikge) ac
a threshol d 1§§er©ﬂ prdtadanVigive XRES1Al &1 dodnBihgith wiateiayetofwhitbiisl redtgive ange
between X and Y related to the change in the photosensitive property of the
pol ypept i de.othaenyiseiragnid condigonip sheh asHempeyatugres! Rraridiy t EOYaf‘I’FGm@Eﬂ, Fegst ed
froma recip Beta) f N[ @A aTe o) L St I i he
phar maceut i ?%%Erz\gdfl}@%@t% %‘?Ong%g%pﬁgﬁﬂé% naoé()l%%lh? ée?d { %}%ﬂlfq%@ﬁ %sgéé', a
packagi ng orTHeidohtaingr pb@idysedirdésijurichui o1ith adabed ot 1abglihg@dystean plheparmity, a

di spensary, a clihic, a hospital or other healthcare facility, a healthcare
provi der,  ormenifpsing oflightigygosusy and EMPRGIEOReTATRIE Rthet feicerayy Be

exam ned to ) i E [ ARV i i ed t he
R g

phot osensi t iexgosvat arlight hinasg expeelcagtb adthihméepnogedretweanhange Y, pDY6G For
exanpl e, the product 100.nmay be pac ed. wthin a box or wapper that is
it ended 1 0 HEMPEGUSOCIIHIG RRER: F CRRF i P B TS BT B s 1o be
adm ni st er echetiRed REsipAl HRLser toMiss HETFf@efi@blrbRbon Fd¥eh tenRACKAGENGMRY be
used to limt the |ight exposure of the material in the container 110. If,

however, t hevhesg the pha®sersstivgriatieid vé the Roreensiete lapel 25y ivempetaate property
change, thi SHNAL:] Vebgsesisu%fp??taibgvee of the fact that the product 100 has been
prematurely taken ou ’he pr)'ot ective packaging in contravention of the

express i nst[009]i onsTo MAred0 I fhaeHEeGALUS? Pt h HSQsdndRR ) Wiithe al | of
the enbodinents illustrated in Figs. 1-23 relate to products where in the
phot osensi t iRclidyee. pelygpripsiss duthe sontaincedilepilyier 334 pLRMOISENYHEE cont ai ner
it is also i bl I ] b4 4 WA Nt i.aterior
charber of {Hockaniy RARRERE LECBRG! ARERZL ditnd BRI S A Rl
Accor di ng t cotheremnmdil cemtitibnd astengtoethebns With theZgblymppliabeing disposedlin
product 300 Ls. il ush%ﬁ%ed t he ro;}gct 300 including a cg}gt ai ner 310

havi ng an i itemgior ChARBEr fo5 examplse 108 RhIPHEPINFE MABRL MY L&A VDI a

mat eri al thafopt ﬁax@ﬁ%& Q\Ta(faéﬂl%':tﬁ Wiin AR rAeRHARAE and H8o BRAEhA o efty | ter
or bl ock Ilghgt of one or nore ranges of wavel engths. As such, the exposure
of a mat eri ahaddesppesk@shald pheingiammzeaxp8dte of lightecccort avithen tt@TAngeay be

0 beront LI | s TLEILAh S SEPRTRS Ao R SRRRRLEL 1T L0
polypeptide. It will be recognized that any of the variations in regard to the layer of
photosensitive material illustrated and/or discussed above may be used in conjunction
with the layer 252.

[0091] In addition, a label 256 including a layer 258 of temperature sensitive
material may be disposed on the exterior surface 254 of the container 250. The layer

258 may experience a property change (e.g., a colorimetrically detectable property
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di sposed in the interior chanber 314 of the container 310. As illustrated,
the | ayer 340 nay be di sposed on nonitoring card 360 including a substrate
362 havi nyoaofia3stoosi de 364 and a second side 366. AccoPdirnig2e10/06348er
enbodi nents, the material may be applied to both sides 364, 366 of the
substrate 362. As illustrated, the substrate 362 may be nade of a rigid
materi al , suhbngs agda thrgshdldosrtelapaatkireexppb@s télated Wha clangt il a peiperdtuiehe
substrate 362 to remain upright within the chanber 314 when t he contai ner
310 i s pl acednBHveaPepstaidhe fagrBbip the pntpingt 71ty 1 ¢-hEePORPERTS 355091 he
layer 340. AGG oLog: LAbMiReh:. eﬂﬁ@ﬂg@@%%ﬁ DeaiSERGR opRSiARY have an
adhesi ve applied thereto, and the card 360 'nay be attached at a particul ar
| ocati on wi thackegrotmed 2taotbearyifd dolofsQ0 $ajilitstewrectibie ocaselizntidn ¢fitbe Cleapge 140,
the material .of the Jayer 340 _may.be_a phot osensitive . material reactive to
[ Ght “havi ng” Sree SRE AT K 22 RS Rangd O LRT RN Yo 4 VP %iexper | ence.
property chap&@amikmandybesRalidcQhviamiad Rith MR 18RS Bh&ol@sitive MatdrRE gh ved
within the range between X and Y related to the change in a photosensitive
property of thispothepeheriegebodinmntedashebasidieyginppifasliare %@d@épn auvievdlghtiomy be

di sposed in the chanmber, 314 with the card 360, it may.al sq be the case that
the card :aac?fith%e PO e af phins BppteSensily é‘%aq%fiai WL FRE Rt EreaR al so
bei ng presenicdldr dhbggechanber 314. [00100] For exanpl e, consider the
situation where the photo-resistivity of the nmaterial used for the

cont ai ner 316094 un%%wm s Aererird numergwhembrdiments @43 pragiyet asceiding to

phot o-r esi st V] fi: .ar i ri bhe Ffﬂﬁ'l% i i known or
not wel | knodvl\%b%e}éefngfi }s%gg%ﬁlﬁg eg%%#gﬁgg%i%??ﬁ y O eqtofrqgger?a rlliogYH?hat will
be di sposed dskdritied foineereatodim@it4d of the contai ner 310. In such a setting,
the card 360 be djsposed in the chanber 314 of the container 310, and
then the cor{p&%}fier Jniiathyt el BxFeeEZe0ha! MegHe Teb iy &ttt Efest . The
card 360, agﬁlodhﬁt Q@Ero}diﬁ%'][@ﬂle E)Fk%eﬁt%ﬂs%[o_sngQS td BN RAEnOBRIst A ESt of RhteGhianges as
to the property change (e.g., a colorinetrically detectable property
change) whi |d@spexgbisabe tlonibze 114 ghieal tithe tThis despomdemcmapbe infade pooperty

change of the |ayer 340 may be . co]l ected or exanple, at a series of tine
nor anent's. GUATPL: PR SSERBEN NobTHeTAE EEreSh PR oy HAEE Toed for
variety of Us@srialkRihea¥AINUe andtHedphoRlsbRet B JTale RBteGRNBaAREchamiteh 1 dat a
collected with the instance of the card 360 di sposed in another container
310 made of Quvstkinewnntheepirelatipromaydhe gbed thalefinot scalewistd ealenscile) abwn
(perhaps, at_least.relative.t he tQ-sensitivit t terial that
Wb i <R Rt bGP B SRR e b R M Pson.

det er m nat i hatemyl diposRida tkd ¢Hagibet 014)SEhd digreldiomha bef ddterbnligede fuit ai ner 310
or not to use the material for the container 310. [00102]Fig. 25
i |1 ustrates ¥aAmpleahpHspoties Baterigliattbechanpher 414 centerAperangdug tithAisnesing aFj g.

24 was used 1L TEGSHEE J;Jgg{btr stszgcgsl]qg_%fé}%scoql?afillle?qtlG,qnglﬂto(f‘ﬂllg%"oit ger

readi ngs) for a variety materi a ass, polycarbonat and Teflon. As
i 11 ustrat ed,profeetyl dhargt ofph®iatdiatiatthe pgent4) adrthepipmodasitioe propedppflithd60

di sposed in a glass vial, whjle the upper two plots correspond to the cards
di sposed in ree}%wji%&ﬂsé%ambﬁroi Yo Srsomabs: AriPee picie AT PG adie, it
appears thagpe%&aén@rcohé&ﬁ RXPAZUTRe QRL U6iFectdd 18} %%%néfé@dl%n{h%tlﬁk% 14fpan in
contai ners of polycarbonate or Teflon

and for the material in the chamber 114 may be compared, and a correlation or
relationship may be defined. Based on the defined relationship, a scale may be
determined to permit a level of light exposure for the material in the chamber 114 to
be identified with changes in the property of the material in the layer 140 for real-time
assessment of the status of the substance in the chamber 114.

[0094] The monitoring and/or determination of the change in the property of the
photosensitive material in the layer 140 will vary according to the material used. For

example, if the photosensitive material in the layer 140 experiences a color change,
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[ 00103] This conclusion is further supported by the graph of Fig. 30,
wherein the WV intensity neasurenents frominside and outside of teflon,

pol ycar bomat2e13i3k00) and gl ass contai ners have been pl oPCEAIS2012/053356
testing, a 3UV-38 3UV Lanp from UVP LLC of Upland, California was used, and
t he measurenments inside and outside the container were taken using PVA 2110
UVA det ect ortkerf therh&Sgledn tHel gbperGanaybe ddtemsihetbyisiglyrispythy aserar byhe 1 nsi de
and outside detectors were placed approximtely 47 to 48 cmfromthe | anp,
with the i ndiPgelfatastngiic pngpgdlevis weh desribehiavhed NGOPHCA pastgslesicel i d
on. The smal ' r : 354 out si de
the contai nedrlgzlgecﬁgru Leg t%'élfc ﬁm?ggge};?gtp%}%&ﬁ]ﬁéﬁ ss{ggg%ltg %lgﬁgfr@ésrﬁlgagg&hng t hat

| ess |ight ithe abvsdatiacbrbylatitreshyl xssecanatht sraphein chynge hed wWal dtauodf tbe her

cont ai ners, such .t hat eater light exposyre occurs within th | ass vials
oo opposed. (BHEHYLEERANPRIS) Hfe raAERT ol &, anigy et system may be Futhe?
2013/ 033600R%d ¢ WedR446 B3¢0 d A4 AN AReADEY if ercaddXd rfifdtiod J18RnRl the

product illustrated in Fig. 24, the material 'nay be disposed in the chanber
314 at the saggestsithat thematesiabismg (3BT safndndior ¢ffadtise py gpeinisierchange of t he
material in | ay 340 and th otosensitiv [ oper of, .t he terial
" the-chand 09812 s ARSI OF B AR H Gt R B b uRe b M RAP LT o
of time i ncrereitisniay esrréct hesdling&riphetosciRRive alAert0ld. £C b pdpide] Maheat eri al
in the layer 340 and for the material in the chanber 314 may be conpared,
and a corr el@pfagrofcedingite nudh pmakedsbe baer HEHOf mbatsensiivetAyeddf i ned

rel ati onshi . r.m rm.t..a.l . i ght exposure
for the mat gy?lg?ﬁfgﬁlgqqﬁgq%ﬁ%ﬁ%ge?&gi%f gqt%g%lf en‘{sznhngeé 1?\?%“@%3%9% in the
property of gohgepadesi @herinmttilive dispysrd tB&4@in, [HRpbOpeftidd dbr amatreeridyst em and
use for the present technol ogy may be described according to the schematic
of a faci i thRVIngFdHoRseRs erRIP BEDUPR HEAPSRS HEPIY Tt B rlCsKEHIHIAL Ve @8 EF ng t o
Fig. 26, and, 'T‘i?_}{t ﬂaR'fYr%' é’@a@elé%%ﬁ S ANHe %rgE'QE’theQﬁ X%'Y%hc‘i‘ﬂlehihgﬂ}ser?sﬁmsur e
of a pharmaceutical product passing throudgh the facility. This system and
use may be paattiidutativyg thieghphavinglevmvaledgihvethen ithe rasgenmttweosXiabdl & oo | i mt

the |ight f th duct ' th t facility b f
rogul atory RPRRTEG 8Ty SORHIF & ROl LT E PR AR LR 23
Directive 83hRMIIESKciRilafNRYexpdBure 9B rEQRAUINEEiA BRLraNEY B &GER afUSt . as

far as possible, receive sufficient natural |ight and be equi pped with

artificial [Flgieditagheahengraindghd photpyeositiee ponstypf the Pkbipsptideafldeyroniaheheal t h.
As such, it n be ssible to. limt |ight exposure,to,the product, and
yet “comol v oAb pRRERieder e e R A BERBR MBbnti Ve ot ve o

t he wor ker s'mgaftaiyirmnsg digabition dh@dldd6hd phap@nddueivhlaioduch@omnexauipds bur i ng
facility or plant 400 may include at | east one space (according to the

i |1 ustrat ed OkHBdicHintE wirelmuge, aygckaging o falling plagt. achyebuyr. pHesinghabagi ch a
h tical d ing .t ' : . Th
pharmaceut | it agﬁ{/c yﬁ{sp@ﬁgﬁr}gg'cﬂlgicaé)l%ésgﬁalp({r%%ﬁe?tllﬁ;ﬂ'[lﬁﬁ:{ﬁ:qﬁaflﬁr, ?ﬁéalﬁl%ﬁr% ese

spaces nay ica arate m'each ot her throug presence of
wal | s or ot heovibat ot £paient.n Tat hger ofygtoassersdtivd inetesiplaass beregantieedemar ked
from an orgapi zati opnal standpoint, but there may n hysi cal barrie
demarking o t%a}f:é? the ADa S F Y e BRIeHH g PrRETiGE rtﬁe RIRESISY Senaet: %&91_5? ncl ude
a | abel as acqof B&gtb% i@é;ﬁﬁfféﬁ al Hﬁ‘slﬁﬁ@l@@ﬁ'tﬂgﬁlgd’fgé%ﬂ!siﬁ%‘hﬁteﬂa'f’ﬁ‘@sver, In

addition to such a | abel affixed to the pharmaceutical product, additional
phot osensi t iexgenkawed e pAQRrtyahampdrot ot r ackers, may be di sposed about the

pl ant 400 o path P al ong,which t roduct . passes, .t hrough the pl ant
hae been | Al oa.FFRETAPOPRRITOR [EgrarH R b aLarer dsvdrbpec
through the ti$gs BleddBe iRy tetRYed By PHenBe HaREia] M tROPGHAIRE! Q0 iWtd e
information fromthe | abels associated with the product, or nmay be used
separ at el y iadstieigigred to the patient. In such a setting, the box or packaging may be used to

limit the light exposure of the material in the container 110. If, however, the layer

140 has undergone a colorimetrically detectable property change, this may be

suggestive of the fact that the product 100 has been prematurely taken out of the

protective packaging in contravention of the express instructions.
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[ 00107] As illustrated, the plant 400 includes a first space 410, wherein

t he pharnmaceutical product is prepared. For exanple, a polypeptide that
repr esentwotzhs/@sdoove conponent in the product rmay be ceabiused2msidon t he
space 410 with a nedia in which the polypeptide will be stored and

adm nistered to a patient. The pol ypepti de nmay have a photosensitive
property thg00eHange’hbasiedf tie eatbol@sits itlusadted inége X EXBsigrage foprodigid  havi ng
a wavel ength within the range between X and Y. The active conponent and the
medi a may beVRfirsPuide ahetpseastiaidyehisrdigesd Qsthe gxeripr suikce gt €9 PR, 2 at
this time. The cidoenEQRRRERInEPhbRASITRE e B NiRARE chafil:lhe space
410 into space 412, wherein the active conponent and nedia is filled into a
smal | er contthé o@tapers acheasonet as theiihtrabicroay paragmpks. gAccbrdih®@1®8] The fill ed
cont ai ners may then ss into_a transfer space 414 before noving.to an
Cnopect fon <piodinas T aicd b F ol b mraRgta o olshae B ARSI A cat ed by
the arrows grodgt BO@inklRMPAEdhtaifer 0PAVGE afBivtefibrNambei N thefdohtaitg space
410 directly through the transfer space 414 to the inspection space 416, or
may detour tHOeag#rucked fsar pagpiers s ivph@to-myBtive.ofanpipd abefeothe masviirlg al ong
the path P fromthe inspectjon space 416, th roduct y he returned to
the bar ehouda oI SIER b SuRER dhort Fect At u b, P e AEHRREE ct Pon
wi thin the idispeatiiodippsetin4ddchabiver ProsiubE comyinbes RsEeyBe eidfevdnt haat her
items to define a systemor a kit within assenbly space 420. As

i 11 ustrat ed,if theengserad (vas civpgped i eparogmenabeqfslitionspace 420 either fromthe

i nspection 41 r . be

compi ned wi SR0 Ty | Mo A MR BRRREE el U of W BLRIE G P, |

defi ne a sysitigwsalinttbe eerjprckaged 3d4 of dretconfaiger Bil0., Ak illamaiedj theldyen ki t

clamshell, for exanple. Alternatively, the product may he assenbl ed as
part of syst¥hid lfﬂrr@sw%%fnoaﬂ%%ﬂ el 3gine ,ln&%wsa§t6§ﬁ2§a‘flag AifEt or (as

! I Tustrated dd fg4984d a%%ccﬁﬂq;id’)egééd rﬂ&Bﬂhﬂg tother eﬂ{boﬁﬁﬁ‘ed‘cg, K& mHRES rﬁ%se”bl y
is conplete, the systemor kit may pass through a | oading dock 422,” prior

to renoval fheapplidrbtogionsidek0ih4, PODAMDE kubsiwatel 36Be AshHestragl, tHeasubded ces 402
are di spose | ong t he h.P that.the product, takes, through the spaces
310, 410, 406 e i taigid prishiachays HEY Eb kgt PROTUA F]er o
phot osensi t i peenTBkEubStraté 86 td fhatPupr b tvitAaVih S ShAne %eh ngh thaddnbiifert he
range between X and Y to experience a property change

. L PrE inge (€.g9., a
col ori met ri cHOIypldetdeet apirtacprtbpreby facdatingethe sadabitihyr dsholageoi4Ocunul at i ve
exposure to |ight recejved w.thin the ran et ween X apd.Y. |ln. many cases,
such as i n <hsaind EEShY TSR, sEGBOS P BRIRT DBV e Do ed on

ei ther side théretonendot Bad. 3600MBEHd @iabh&PAERticHlE Nocatos Pawasthd tHamKek6, t he
devi ces 402 are di sposed only on one side of the path P. The nunber of
devi ces may Hif fer between spaces, such that spaces 414, 416 have only a

si ngl e devi ile 4 4 I.: . t hree
devi ces, sp 929 22 ﬁ%i&giﬁgc eS?%%éél né?g%gg%gﬁ%ggﬁgghg?ggﬁgéﬁ%%£a§$he
devi ces 402 phaysbsititetranthed redutioeghlighdaviag aofavakenatiheishin ehebaagd ng, for

exanple, to particular_structures, equipnment or chipery di sposed within
the spaces &f@%@%?a%%m%&f‘rﬂ%%mo ﬁﬁggﬁarnggmﬂﬁg%e@rqfﬁu %F1 1§ ng

machi nes f Orexﬁésad?@{oeﬁg}{t Qrf%%%h WithiM fke rfpeREARAIR &l YNBlilihE 1R AGREERAL and

nunber of devices used
photosensitive property of a polypeptide. While the polypeptide or other material

may be disposed in the chamber 314 with the card 360, it may also be the case that the
card 360 is disposed within the chamber 314 without the material also being present
in the chamber 314.

[00100]  For example, consider the situation where the photo-resistivity of the
material used for the container 310 is unknown or not well known, or at least where
the photo-resistivity of the material used for the container 310 is unknown or not well

known relative to the photo-sensitivity of the material that will be disposed within the
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be dictated by a nunber of factors. For exanple, in certain roons, certain
equi pnent or other environnental |ight sources (lanps, overhead |ighting,
wi ndows, woen)3/azegpobe di sposed primarily to one side of PChaSp@Riosaso t he
other. Additionally, it may be nore desirable to place additional devices
in alarger room or a roomin which the path has multiple entry and exit
poi nts, or ahamber Tldndltexcqnadiher 3HOr Lexahl eitingpehe @ adllBH0mhghbe digpdsed yn under
all of these criteria for the inclusion of nore devices 402 that in other

spaces. [001H2FhGRYElS ot thecenipnehs 1], aad thep e angmngrisd dmayRa e Hgdo of

usi ng the phakholaackstificl PRI Q5950 Lh ) SRkl ARSHel 80340 ShEkh P

Di sposi ng the devices 402 al ong the path permts identification and

i sol ati on ofmpuioxtdfoaklmges metopht proPerdy chviinige ke..i gbeloometicpHy tietecthble

wavel ength or intensity inpacts the product. Through the use of the devices

30, this | QUMD CaRE R xPsi A 1B EHhy e b Oireet g0ihs BRPedY e For

exanpl e, thenhphet GSRNRE 38 HEYDEEA1ARE, RYxP8p1E.0Rd s£iids F\inteineRmhtsa

property change using an optical sensing device proximate to the device

402, the optdveah teseprsiodg devi ce coupl ed to a conputing device that displays

an indicati i ght. e sure experienced by .the.at |east one deyice 402.

7 a coneeqddhfll' o M sBHRASY A fa MR e PPN Wt idhee (2T el

di fferent moslleged makse csth@geviﬂli dak£éSlectell Gvidh the Métahed oEiAE caidricoundi ng t he
S1

path P (e.g., erecting wal _ screens etc.%, t he product (e.g., changing
the cont ai nefisnesein anghey epnidiaerOrnaale of agotherypateriyl fagwhich thapote bet ween
or withint vard 0] 4 18, 42 .mnimze
or ol i mi nat 010 IEEnABTAERE S lticelsfiitio B Brodiiny s e haldhil”

2013/ 033600 R/ WIS 12Jpds3kin@hd Aiba} FThats knewna Badeelonalid coogghrison,a pr oduct
may be used to determ ne the cunﬂlative exposure of the jindjvidual product,

and as a corfSEGREREEN RHythseraderdthp; 9dse thedhyeiadl faethe sefaiger kg .
However, thel ahehaidililfon@k BAQMEeFAg @ history of where the product has
recei ved the exposure that has been recorded through the use of the | abel
on the prodd00102fyerfigf25allbstheds atexampledvhae a spstodsonilante ehat dlubeatedspect ed

for cumul ative Jjght exposure various points agl.ong the path.P, using the
[ ght - exposUFe 1YY s ROTBBEal g P T ns F iR dhoay e FiocipgRfor

i dentificatiQRe8 rhAQiAL:| glﬂssg)f)ol?ca{rﬁ&?alté, 2RI TENGE CRs iIRIBRAS Qhe fo‘%&'spg?;@t of

i ncreased |ight "exposure or |ight exposure of particul ar wavel engths

di fficult. THidetaipoigaeeresaprds to theecagd Sethdisprsed ver glabnvislpabds thesupphr as space
420, may have praoduct passi through it .after. havi.n assed th h any of
2 nunber of SrRlda e BERElNNe bUCHERh iR fafiS bt PERRSER BRLRIED: tay be
transport ed Aei vesaqlehee, it psdrethat braRetbhixpadide vevuehiausss spacathet 14, 416,
418. [00114]By contrast, through the use of the phototrackers or

phot osensi t it @eppEsruePolycamosal c4lsHent he path P, the |ight exposure of
t he product pahidrin t . el :

product its p?#ﬁgndr@%%@#%g%gﬁﬂg{tﬁoat gg?%ggﬁgzggbodﬁ%ET%%Eﬁﬁgﬁﬁggenent
of the produdY isbuwiy rhdémupatchtsPronkdrsidexadpluesjderefaetiang polgbirhomed (‘PCHM t he

devi ces 402 disposed in the space 418 suggest .that pr Vi al ong the
path P are eXféssdcoRaioehdnyel SR IR TES t?ﬁtlma,@ﬁép\ﬁggﬁﬁé’ g?%a@%ﬂéngt h or
wavel engt hs g{p 'L@Ce('ife@élaﬁ@,|C%tli'féﬁﬁiat\9ast1ﬂ@&, aRH AGEa sk R ntdn®s IROEE hDo@bidt he

space where the product 1s stored between the I nspection and assenbly
spaces 416, theGontAdeli wéremakien demi FA4A 2020 WeWA tittectotsdran Spls &ght Kot e space

418 to further i.dentify. the ur.ce.of the.light, or alon | ternatjye paths
within the SoaRuts TenigaaRe, herETsand fns Aeteiad ol BB HrbFERHSL” pit ho
for the prodych 48chPfromAhd R, nG@lth@ skl d%fé@to@%la@@(f}m\éidk hdcdnfEn&RAGE 418.

If the |labels were used only on the product, the identification of such

sources or &ht eapnatlidan. pHierrsnakgst dbiierpnescativeantthe uglhes ineasesqdostideansf
addi ti onal apount f light exposure th may.result. in th e tion of
the product ARk fs Sl e SR iihekiglo ARG EnL" WL ERATRE 00,
that i nfor maighefy dbkabePpbptiesens ivially ehandlyahs wailgbt oth@icoptatyerd sticl at N
conjunction with the photosensitive devices 402, but it is not necessary to
attenpt to HERHKerlghERXROgEreeqws Vithify e ghss yiakastappatedito these alide obpthehe

pr oduct aloqgt£g¥spath P. For instance, while the devices 402 nay be used
to identify the level of exposure of product to light along the path P, the
spaci ng of the devices 402 may be such that it is not possible to capture
every possi bl e source of undesirable
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| i ght exposure. Alternatively, conditions along the path P may change
relative to a previously adequate distribution of devices 402 that makes
t he previwoothssebbuti on i nadequate to identify and i seCaUtS2cn06850 abl e
sources of light exposure. To this end, the | abel associated with the
product may be inspected, and the results of that inspection conpared
agai nst t he [0@B0#] ngsA daiogiemieradplatof ¥ akd ofithe paidottsillasteingl inlteg.[2at theP t o

determ ne, for exanple, if the di strlbutlon needs to be altered relative to
pl acenent orm¥EHHaRAYRE disrased i the shambey 311 gbthe s3me tigeiap the casd B0, 8€ogni zed

that many ofpdife GRSPERY tcﬁa@d& RO R 1h|thé31%68f 34@%‘1&3&@ phbREERIRGSS 1N

selecting the material "used in the devices 4 as wel |l as the shape and
pl acenent ofprofpretyddvhemstediolin tkochagpdanpl€mawbe Irra)rmtheeddmmcoﬁateti) fomay
provi de a real tjrrre readi ng.of .the cunul ative I| (m) c%?sur iven

Dortion of  tHAMBIeaRa S ROUUDE MSECTATRS ey 2 1H PR EpiEelBfutety. as

a consequenGfatelidl iEHE 1BErd86 hh@RIrehd &aﬁ:ﬁhpﬁtth@cﬂa%?o%r senflal ib¥eonpheal al for
use in the devices 402, as it is intended that the device 402 be exposed to

envi r onment and|aj cgmelaﬁgn evreddtionslnp nfayrbel dghigepeBassdon @hie ddfimed pdetimshipbei ng

noni t or ed. F| G!‘estrat S ther ﬁnture col e
possi bl e for™ F\%ayc})ef eerrrenrlﬁedet 1H‘/l fggosﬁ LRSS etnha? m& {‘ e used in

t he devi ces ch@@bwhEa t@%@@@fﬁlﬁﬁ%@w‘i@rcﬁh@smfﬁr@e@ﬁy ofitisd fh@rihl 1ﬁhﬂﬁe layie col or
change bei ng neasured according to the L*a*b index. It will also be

recogni zed t¥¥at the use of thls system and nmethod is not linmted to a

production gﬁﬁid§}leal§tﬁP§nom st ah'c?ﬁ f'o th% ;Bt%ﬂgggggﬁ?%r bé&e{s&!&ﬁéﬂr €s as

wel I, such care aC| I'nic.
[00117] As widctoimgrte clegrehaestic (bﬂPEfadldiW @msh aczcmaldifmgurﬁmg fabgitypfeesemiple,
di scl osure may have one or nore advantages rel ative q[o convenil onal

t echnol ogy, %RYFIBEEO &g #8r Bdgnayiivelye Reyste® ar eredhrd fop anplyzipe fight ar

embodi nent iy M@Bﬂ@@%m‘é&éu@ic&lﬂ#o&&@ Ay tl%u%}lﬂﬁle%&ﬁ Th@é s%%{e‘ﬂ%&ﬁde
i ncl uded in tﬁat embodi nent er ant ot specificall’'y Tisted

herei n nay alss mayédermpedoyhirizddidsl wadn and W@@Di%ﬁ@&)@@ﬁbl@@d’ llmSthdﬁghftSMSO Ve

claim exposure of the product passing through the facility because of regulatory directives,
for example. For instance, European Council Directive 89/654/ECC (of Nov. 30,
1989) requires that workplaces must, as far as possible, receive sufficient natural light
and be equipped with artificial lighting adequate for protections of workers’ safety
and health. As such, it may not be possible to limit light exposure to the product, and
yet comply with the light requirements of the Council Directive relative to the
workers’ safety and health.
[00106] In particular, the manufacturing facility or plant 400 may include at least
one space (according to the illustrated embodiment of Fig. 26, a plurality of spaces)
through which a pharmaceutical product according to the present disclosure may pass.
These spaces may be physically separated from each other through the presence of
walls or other barriers; in other instances, the spaces may be demarked from an
organizational standpoint, but there may no physical barrier demarking one space,
area or region from the other. The product may include a label as according to any of
the preceding embodiments. However, in addition to such a label affixed to the
pharmaceutical product, additional photosensitive devices 402, or phototrackers, may

be disposed about the plant 400 once a path P along which the product passes through

the plant has been identified. The information regarding light exposure developed
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1. A pharnmaceutical product conprising: a container having an exterior
surface and an interior chanber; an active ingredient disposed in the
i nteri or whanmsa33cobhe active ingredi ent havi ng a phot os@easiusevme/op4sperty

t hat changes based on at |east cunul ative exposure to |light having a

wavel ength wthin the range between X and Y; and a layer of

phot osensi t iti@®ugRtierisalbf diesleored4@munbe axddan icoiijusttidhacieh diforitaeios Gikai ner
and exposed to environmental conditions contenporaneous with the active

i ngredi ent  JB¢ KGlaingpesEd Wi REoRckof 812y dRargsbicparately insteRed phot osensi ti ve
material reaphidg ol 1A% ER YRS Slaf ABYRIERALTIY LRl (NS neRNSG DOt NEEn X

and Y to experience a property change at a threshold of cunul ative exposure
to |ight regdavedewitahprodubtas peapgedbéoneemple,anlypepedathetrepmsertiethehange i n

t he photosensi.tive property of the active ingredi.ent. 2. The product
accor di ng t GCHYSFHIHONYHERT ArodHeE 7y Coaﬂrblﬁ%%wg@a s g it pave s
applied to gnhahal tht ?@préﬁticféfvtﬂl%@t&@d Aia b REr& toSiatidhe e t he

cont ai ner. 3. Thé product according to claim1, wherein the |ayer of
phot osensi t ippdypeatids inay hive apipitosedsitive piopeyy thot ¢Hasgestased ot atdeast ace of t he

cont ai ner. 4. The product. according to any.one of cl ims#t 3,
further comsreinesPayl S| nREGERFa Bebitn SEPEE PlehePleP 2 X e

over the | aymfe ®fivobahpaRasid tHe nFaiaghiyabe disposed iPa co@n@rsachied thaccor di ng
to claim4, wherein the |ayer of renovable photo-resistive materi al
conpri ses a iHagetedrip kg 2t yhiatimge Hdg agtdva gpanopertrang thesmedia grayghen pass

contai ner OVl rt}réesplacaey £1o it s?)ggé PRE Q/?lle}ehﬁ/ feTRL R éo%]lponent and media is filled
into a smaller containers, such as those illustrated in Fig. 1.
[00108]  The filled containers may then pass into a transfer space 414 before
moving to an inspection space 416 or a storage (or warehouse) space 418. As
indicated by the arrows along the flow path, P, product may flow from the filling
space 410 directly through the transfer space 414 to the inspection space 416, or may
detour through the storage space 418. Additionally, before moving along the path P
from the inspection space 416, the product may be returned to the warehouse space
418.
[00109]  Once the containers have passed inspection within the inspection space
416, the product may be assembled with other items to define a system or a kit within
assembly space 420. As illustrated, the product may arrive at assembly space 420
either from the inspection space 416 or the warehouse space 418. The product may be
combined with a syringe, such as is illustrated in Figs. 19 or 21, to define a system or
to be packaged as part of a kit, in an injection kit clam shell, for example.
Alternatively, the product may be assembled as part of system in the form of a
medical device, such as an autoinjector (as illustrated in Figs. 22 and 23),
microinfuser, or the like. Once assembly is complete, the system or kit may pass
through a loading dock 422, prior to removal from the plant 400.
[00110] It will be observed that devices 402 are disposed along the path P that the
product takes through the spaces 410, 412, 414, 416, 418, 420, 422. The devices 402
may include a layer of photosensitive material reactive to light having a wavelength

within the range between X and Y to experience a property change (e.g., a
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WO 2013/ 033600PCT/ US2012/ 053450 6. The product according to any of
clains 1 to 5 wherein the property change of the photosensitive materi al
in the | ayenomm3sdve exterior surface of the container i Cusedensdwarically
det ect abl e property change. 7. The product according to any of clains
1 to 6, wherein the active ingredient is a polypeptide, am no acid, or

smal | nol ecwotorimetrically@letebubleopropereyt ctaagerat i figreslmld bfadumulati watespesuie tohe

pol ypeptide is an anti body pol ypepti de. 9. The product according to

claim8, whetedf FFoPred abibbaY 186 Fvest PuRnd ¥ & W&Hb&‘i‘%ﬁél‘m}é‘?‘ﬁ ni5eRAFS
pol ypeptide.410 412, 418 426n8 DHRANG e 886PL LI AP oL & Al Sde WPRESL B.NR

phot osensitive property change conprises an'increase 1 n an anount of high
nol ecul ar weleghin sppes, smsh ps gueed 41idn 41t eheaddviiaes 4DAgreatispetd only on ongd $ide The

product accor.ding t aim9, rein the.photosensitive prgperty change
onpr | see. arbt o e T ikt ot mag S e U AR PHE GHED SBLHIAEE pr esent
in the activg4l pgyRAEMly a single devide, WHIR PRQAUGDH, ACORKE NG dEAc! Fabe 9,

wherein the photosensiti've property change is a colorlnetrycalfy det ect abl e
property chai§euas three devi®s, sphee pi2dthsdouraiceisesiiang spase dil dhas iz dewibesr eihe t he

phot osensi ti y¢; BL 9PLhLY vE NRNACH GRTRIH BETsFor R ddB¥bil NERKing Ok R ex SRS
particular structures, equipment or machinery disposed within the spaces 410-422,
such as mixing tanks or syringe/cartridge filling machines for example.
[00111] It will be recognized that the placement and number of devices used may
be dictated by a number of factors. For example, in certain rooms, certain equipment
or other environmental light sources (lamps, overhead lighting, windows, etc.) may be
disposed primarily to one side of the path or the other. Additionally, it may be more
desirable to place additional devices in a larger room, or a room in which the path has
multiple entry and exit points, or a more complex path. For example, space 418 might
qualify under all of these criteria for the inclusion of more devices 402 that in other
spaces.
[00112] However, there is at least one significant advantage of using the
phototrackers or photosensitive devices along the path P. Disposing the devices 402
along the path P permits identification and isolation of points along the path P at
which light of a particular wavelength or intensity impacts the product. Through the
use of the devices 402, this identification and isolation may be performed in real time.
For example, the photosensitive devices 402 may be read for evidence of a property
change using an optical sensing device proximate to the device 402, the optical
sensing device coupled to a computing device that displays an indication of light
exposure experienced by the at least one device 402. As a consequence, changes may
be made to the equipment (e.g., using different mixing tanks, syringe fillers, etc.),
environment surrounding the path P (e.g., erecting walls, screens, etc.), the product
(e.g., changing the container used), or to the path P (e.g., modifying the path P
between or within the various spaces 410, 412, 414, 416, 418, 420, 422) to minimize

or eliminate light exposure at points along the path P.
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WD 2013/ 033600PCT/ US2012/ 053450 14. The product according to claim
9, wherein the photosensitive property change conprises a change in an
anount ofwoharigsssospeci es present in the active ingredi @eT/US2012/0534505. The
product according to claim7, wherein the active ingredient is a snall

nmol ecul e. 16. The product according to claim15, wherein the

phot osensi t i[0@11¥] op€ertay isc h&ibgeaffigedtoch@bdect infyl beghed abdaderhainctde 17.
The product according to claim 15, wherein the photosensitive praoperty
change conprqUEREatye¢XpeiE ¢irie el PEQdRgeind as a conseqgenceydefiep Higet

accordi ng t g,gM¥t Houtd B 8Rdbr URCHdeNBLRETE: RE 186 Wﬁné;g%s%@é Qﬁfstd;lr\zoﬁ _
19. T f cla 1 to 6,

Vi rus. . The product according to any o | erein
the active iwlgrethegmodicsha rdcagmiobt expasegbaithas been record@d thitwehphodseodt

scserd no o, LRl GLalgRL 10,15, Mherslp Hhe ange, L5 Belteen 190, to

SELVEET Th2 AR e BB A g R LA
information obtained in this fashion may still make identification and isolation of a
localized spaces, areas or regions of increased light exposure or light exposure of
particular wavelengths difficult. This is particular true given that certain spaces, such
as space 420, may have product passing through it after having passed through any of
a number of preceding spaces, because of the manner in which product may be
transported between the transfer, inspection and warehouse spaces 414, 416, 418.
[00114] By contrast, through the use of the phototrackers or photosensitive
devices 402 disposed along the path P, the light exposure of the product within the
plant 400 may be analyzed separately from the product itself, and considered without
having to account for the movement of the product along the path P. For example,
readings obtained from the devices 402 disposed in the space 418 suggest that product
moving along the path P are exposed to considerable amounts of light having a
wavelength or wavelengths of interest relative to that product in the portion of the
space where the product is stored between the inspection and assembly spaces 416,
420. Additional devices 402 may then be disposed in the space 418 to further identify
the source of the light, or along alternative paths within the space 418 to determine the
viability of these alternative paths for the product prior to modification of the path P
within the space 418. If the labels were used only on the product, the identification of
such sources or alternative paths may only occur through the exposure of additional
amounts of light exposure that may result in the degradation of the product and the
need for its disposal.
[00115]  This is not to suggest that information from photosensitive labels might
not play a role in conjunction with the photosensitive devices 402, but it is not
necessary to attempt to back track the exact travel of a particular instance of the
product along the path P. For instance, while the devices 402 may be used to identify
the level of exposure of product to light along the path P, the spacing of the devices

402 may be such that it is not possible to capture every possible source of undesirable
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WO 2013/ 033600PCT/ US2012/ 053450 23. A pharmaceuti cal product

conpri si ng: a container having an interior chanber, the contai ner
constructwo 20r3os8@omat eri al that is photo-resistive;, an®CT/US2012a5348yer of
phot osensitive material disposed in the interior chanber of the container,
t he photosensitive material reactive to |light having a wavel ength within

t he range beltgheexpoXmanaMférﬁamivebypedﬂdamle abonpriepedth Y moadigegaielaivelis eshol d of
currul ati ve expqosure to |i received within the range between X and Y

rel ated to tHieVieEAnyEdrRe l%mtt@géﬁ SPYIFAet BBy arkss 8?6 PARViget FIEbPHRE edi ent .
24. The pr OqH&feﬁHt g ?clf fél'eﬂtgfg a‘ﬂd%o@dt@hg&mrmg E@dr@est(ﬂql Hf an' frBfﬂlﬁ%n@f the

phot osensi tive the layer disposed int i nterior chamber of
t he cont ai nehe labelasswmliaed wih thecmbiyct atetyérctlastﬂeete@,rmpiehet yescliraofghkat 25.

The product accordln to claim23 or wherein the active ingredi Is a
pol ypepti de,’ SRR %P%?Ri“?ffagf}fb?ﬁ er’f%ardé‘bﬁild&termmed at BYIouT R} 85}1&1“%?8 rdi ng

to claim 23 of, ormiier&icRahpR, #Ghd HiSribNE6 LA o bSalRrd Ire}h%«fe to 27. The
product according to claim 23 or 24, wherein the active ingredient is a

di agnosti c rregaent oraBmbar phdeviees élig iveal pr oduct corrprl sing: a contai ner
havi ng an E)Thﬁfllé? ' SI%I{VEI?% gl (rjecg‘gmlzec{ il Inqzrmy NP E mments made above will be

of general usefulness in selecting the material used in the devices 402, as well as the
shape and placement of the devices 402. For example, while the devices 402 may
provide a real time reading of the cumulative light exposure in a given portion of the
plant, the devices 402 may not be monitored continuously. As a consequence, it may
be desirable to select a less sensitive material for use in the devices 402, as it is
intended that the device 402 be exposed to environmental lighting conditions for long
periods of time between being monitored. Fig. 27 illustrates the range and nature of
color change possible for five different sensitivities of a material that may be used in
the devices 402 when exposed to varying amounts of visible light, the color change
being measured according to the L*a*b index. It will also be recognized that the use
of this system and method is not limited to a production facility, but might be used in
other buildings or structures as well, such as a healthcare facility, testing lab, hospital
or clinic.

[00117]  As will be recognized, the devices according to the present disclosure
may have one or more advantages relative to conventional technology, any one or
more of which may be present in a particular embodiment in accordance with the
features of the present disclosure included in that embodiment. Other advantages not

specifically listed herein may also be recognized as well.
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an active ingredient disposed in the interior chanber, the active

i ngredi ent having a photosensitive property that changes based on at | east
cumul at i weOoerpassse to |ight having a wavel engt h w t hi nPCiaSc@ngssdbet ween X
and Y; and a |l abel having a first region affixed to the exterior
surface of the container with a | ayer of photosensitive material applied
thereto and Weskdéand regi on renovably attached to the exterior surface of
the container with a | ayer of the photosensitive material applied thereto,
the first and second regi ons exposed to environmental conditions

cont enpor aneous W th y@ghgﬁk&&ﬁmgﬂ%g&gggg&@ﬁghgg_disposed in the interior

chanber, t he phot 0sensitive terial reactive to light having a

wavel ength within IR, eg?ﬂ%ng%‘é@t%ﬂo%@%&?? IX%#]% ﬁ%&%&icﬁ%ﬁﬁera property change

at a threshold of cunu I vecexposure received wthin the range

between X and Y rel at.ed. to the .change i.n.the photgsensitive.property of the
active ingredienfmjwhveHgﬁﬁwﬂﬁﬂgnggﬁﬁhF13@88$§Pﬂ8”?gﬁ%%%Wﬁfg%?ﬂﬁﬁerein t he
property chanpgmgQf pHobReRiGiOsep&ty! thi€haBiRMDaddd datl&st &Lﬁﬂlﬁﬁﬁv@&(@béﬁg to the
| abel is a colorinmetrically detectable pro%erty change. 30. The
product accdpdighghavingct wpyalogtiowithio theppmge betwepe Xaandi Yieandngr edi ent is a

pol ypeptide, am no acid, or small nol ecul e. 31. The product according
to cl ai m 30, wheradayertofighptobgnpitiye inthéeriad deposedtonibelgx tpadryspeped efghe 32.

Th duct di t i 31 in th ti bod | ti i
bl ol sttt dRuonmNE Gaide e AR hoNeB Y BR il et Tt

32, wherein ih%&@dil@ﬂpée@l@dﬁfbdsb&ﬁq e QRenéNchaMdBge conprises an increase in an
anount of high nol ecular wei ght species present in the active ingredient.

WO 2013/ 033600PC—E¥1¢5J§1%9&§%4191§3€1 Rfterial reactive to light having a wavelength within the

range between X and Y to experience a property change at a threshold of cumulative
exposure to light received within the range between X and Y related to the change in

the photosensitive property of the active ingredient.

2. The product according to claim 1, wherein the layer of photosensitive

material is applied to a label that is affixed to the exterior surface of the container.

3. The product according to claim 1, wherein the layer of photosensitive

material is applied directly to the exterior surface of the container.

4. The product according to any one of claims 1 to 3, further comprising a
layer of removable photo-resistive material applied over the layer of photosensitive

material.

5. The product according to claim 4, wherein the layer of removable
photo-resistive material comprises a label removably attached to the exterior surface

of the container over the layer of photosensitive material.
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34. The product according to claim32, wherein the photosensitive property
change conprises an increase in an anount of | ow nol ecul ar wei ght species
present iwoths/@sdonve i ngredi ent. 35. The product patasedizngs45®@ cl ai m
32, wherein the photosensitive property change is a colorinetrically
det ect abl e property change. 36. The product according to claim 35,
wher ei n the phot asensiTHegodrco piotding teaigefetuips il 3€S, whareinl thevpiopeiex col or
change. 37. The product according to claim 32, wherein {he

phot osensi t 1PN 8 PRPtRsANGES Baifsial @3 e Ryghahiye exrighswipsant théf char ged
speci es pr egftfaided id N1aGhbY Rl MHIEINRT broperty chandB.  The product accor di ng
to claim 30, wherein the active | ngredi np Is a Small nol ecul e. 39.
The product according to claim 38, wherein the photosensitive property
change is a change in |ight absorbance. 40. The product according to

claim 38, wherein, the photosensitive property.chan C rises a
yel | owi ndex coI24 phéﬁﬁ@ﬁogx%aam .pgghﬁgﬁﬁﬁ ?éggbwggﬁﬁiﬁ%a%Pﬁins 28 or
29, wher ei n ihfredidst is WHolypepedh, BMind &id o¥ kmbi$ molecule. 42. The product

according to clains 28 or 29, wherein the active ingredient is a diagnostic
reagent. WO 2013/ 033600PCT/ US2012/ 053450

8. The product according to claim 7, wherein the polypeptide is an
antibody polypeptide.
0. The product according to claim 8, wherein the antibody polypeptide is

a monoclonal antibody polypeptide.

10. The product according to claim 9, wherein the photosensitive property
change comprises an increase in an amount of high molecular weight species present

in the active ingredient.

11. The product according to claim 9, wherein the photosensitive property
change comprises an increase in an amount of low molecular weight species present

in the active ingredient.

12. The product according to claim 9, wherein the photosensitive property

change is a colorimetrically detectable property change.

13. The product according to claim 12, wherein the photosensitive

property change comprises a yellow-index color change.
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43. The product according to any of clains 28 to 42, wherein the range is

between 190 to 1100 nm 44. The product according to claim43,
wher ei n twWe 2negasods bet ween 315 to 400 nm 45. TireTarsodawos34accor di ng
to claim43, wherein the range is between 401 to 750 nm 46. A net hod

of confirmng correct handling of photo-sensitive material, conprising:
applying a | ayer lof phiegsedgt hécoedingtcetlhial 9,twheadin @xd gHdt@enstivd poperof a
cont ai ner having an active ingredient disposed therein, the active

i ngr edi ent  IFAPREFLONREIBT DSAREF {1 YEAPPYP &F EhArEhPeeiRtpgedt FhYEABYF at | east
cunmul ative gxpagype to light having a wavel ength within the range between X
and Y and the photosensitive material reactive to |ight having a wavel ength
wi thin the range between X and Y to experience a property change at a
threshol d of cunul ative exposure to light received within the range between

X and Y related tQ the,change. in the phqt.osensjti.v ropert f the active
o ent: et v noEHEoREs pdhode R Eardan Bl SRF gl fpeing
cont ai ner fremithelesgel pi ent;

16. The product according to claim 15, wherein the photosensitive

property change is a change in light absorbance.

17. The product according to claim 15, wherein the photosensitive

property change comprises a yellow-index color change.

18. The product according to any of claims 1 to 6, wherein the active

ingredient is a virus.

19. The product according to any of claims 1 to 6, wherein the active

ingredient is a diagnostic reagent.

20. The product according to any of claims 1 to 19, wherein the range is

between 190 to 1100 nm.

21. The product according to claim 20, wherein the range is between 315
to 400 nm.

22. The product according to claim 20, wherein the range is between 401
to 750 nm.
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exam ning the | ayer of photosensitive to determne if the photosensitive

mat eri al has experienced the property change; and identifying the
cont ai nerwaom/skandl ed i f the photosensitive nmaterial sPhagisexposisenced t he
property change. WD 2013/ 033600PCT/ US2012/ 053450 47. The net hod

according to claim46, wherein the property change of the photosensitive
material in the |I28yer Aphirhacaxicerprodusubipdengf the container is a
colorinetrically detectable property change. 48. The net hod accordi ng

to claim46 or 47 conhefichByinban atblinechhMBES dicddhtaifer 2oR@luy¥RePiondle, am no
acid, or small nolecule. ~ 49, The nethod according to cl aim48,
wher ei n t he 1pyEyPdatitehqteresstiaptdndody pol ypepti de. 50. The net hod
according to claim49, wherein the antibody pol ypeptide is a nonocl onal
ant i body pol ypepta ldger of photosdsitivmentersd Hdosed o thgi inggripoctaindienrb@e wher ei n
t he photosensi%ive property change conprises an increase in an anount of
hi gh nol ecul BM3Eght speci es present in the active ingredient. 52.

The met hod accordjng to claimb50, wherein th hot osensi tive property
change conpri ses thﬁgh%e%eaal&éé ! Sotrscto IR et et icne e gL e peci es
present in the.ackl¥g X184 §%@Rperience a property change at a threshold of cumulative

exposure to light received within the range between X and Y related to the change in a

photosensitive property of an active ingredient.

24. The product according to claim 23, wherein the property change of the
photosensitive material in the layer disposed in the interior chamber of the container

is a colorimetrically detectable property change.

25. The product according to claim 23 or 24, wherein the active ingredient

is a polypeptide, amino acid or small molecule.

26. The product according to claim 23 or 24, wherein the active ingredient
is a virus.
27. The product according to claim 23 or 24, wherein the active ingredient

is a diagnostic reagent.

28. A pharmaceutical product comprising:
a container having an exterior surface and an interior chamber;

an active ingredient disposed in the interior chamber, the active ingredient
having a photosensitive property that changes based on at least cumulative exposure

to light having a wavelength within the range between X and Y; and
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53. The nethod according to claim50, wherein the photosensitive property
change is a colorinetrically detectable property change. 54. The

met hod acworading3doo cl ai m 53, wherein the photosensitivecprusp@riy3sshange
conprises a yellowindex color change. WD 2013/ 033600PCT/ US2012/ 053450
55. The nethod according to claim50, wherein the photosensitive property
change Conpriseszﬂa&ﬂ&ﬁ@ﬁghﬁu&ﬁe@ﬂﬂﬂﬁb@dﬁodh&ﬁgﬁﬂr@ﬂﬁ&k®$ﬂ&k&&@ﬂhrhﬁﬂﬁhe
active ingredient. 56. The nethod according to claim48, wherein the

active i ngr ddr¥siof photgsensitive masgriad gprlied thereto agd a'Syepndieging emea8hdi ng t o
clai m 56, whegnaida tmf‘e&te&{oq%&rf‘éaetdf\f& &fn%%rt\»ﬁﬂpm &eoﬂtﬁe &banggyd n 1ight

absor bance. . The nmethod according to cla a%ereln t he

phot osensi t Imaelpeﬂcapp]netdythcﬂ&tma@iﬁ fa:namndl ssemdacyiohs cwpqscutj@)cnambmnerahlange.

59. The net hod accordllg to cl n% or 47, .he a e.in redient
is a virus. conditions conte poraneous wit the active ingre 1ent bemg 1Spose 1n the inte

chamber,

the photosensitive material reactive to light having a wavelength within the
range between X and Y to experience a property change at a threshold of cumulative
exposure to light received within the range between X and Y related to the change in

the photosensitive property of the active ingredient.

29. The product according to claim 28, wherein the property change of the
photosensitive material in the layers applied to the label is a colorimetrically

detectable property change.

30. The product according to claim 28 or 29, wherein the active ingredient

is a polypeptide, amino acid, or small molecule.

31. The product according to claim 30, wherein the polypeptide is an
antibody polypeptide.

32. The product according to claim 31, wherein the antibody polypeptide

is a monoclonal antibody polypeptide.

33. The product according to claim 32, wherein the photosensitive
property change comprises an increase in an amount of high molecular weight species

present in the active ingredient.
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60. The nethod according to clains 46 or 47, wherein the active ingredient
is a diagnostic reagent. 61. The nethod according to any of clains 46
to 60, wwoenrs/t3k@or ange i s between 190 to 1100 nm PCTAR201ZI8345%t hod
according to claim6l, wherein the range is between 315 to 400 nm

63. The nmethod according to claim6l, wherein the range is between 401 to
750 nm WO 2013/33360HRe@r6dIs2 AdcdtdbB&bAaim 32, wiefein femiohgensidiveanal yzi ng

| i ght exposure of a pharnmaceutical product, conpri sing: _jdentifying a
path for the'PRFANFRARER GERATISEE YHlRETEaNs N Rmpunhef lopt gleeﬂﬁrwglgwgspafleﬂf east

one space thaughi Wi shivkbsPiiagimaceuti cal product passes, the
phar maceuti cal product conprising an active ingredient having a

phot osensitive property that changes based on at |east cumul ative exposure
to light having a wavel ength within the range between X and Y;

di sposi ng at | easj. on hot osensi ti.ve, devi ce, al.on he_.path, .t he at | east
one phot osensi ti \s/"teS de\ﬁ}%é)r ‘g%g?‘fc&f%gho ‘ﬁ%?z’ﬁheﬁﬁﬂ%%}&@r‘?&sﬁv Yat eri al
reactive to gy Jhanidig adoWavedueallyRicwictabidprbpdty dagge. bet veen X and Y to
experience a property change at a threshold of cunul ati ve exposure to |ight

received within the range between X and Y;

36. The product according to claim 35, wherein the photosensitive

property change comprises a yellow-index color change.

37. The product according to claim 32, wherein the photosensitive
property change comprises a change in an amount of charged species present in the

active ingredient.

38. The product according to claim 30, wherein the active ingredient is a

small molecule.

39. The product according to claim 38, wherein the photosensitive

property change is a change in light absorbance.

40. The product according to claim 38, wherein the photosensitive

property change comprises a yellow-index color change.

41. The product according to claims 28 or 29, wherein the active

ingredient is a virus.

42. The product according to claims 28 or 29, wherein the active

ingredient is a diagnostic reagent.
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readi ng the at |east one photosensitive device after being di sposed al ong
the path for evidence of the property change to the photosensitive materi al
of the phwoassmssénve devi ce; and changi ng t he patrhTfuseoi2loe3450
pharmaceuti cal product through the facility if the property change occurs
to the photosensitive material of the photosensitive device. 65. The
nmet hod according to claim®64, wherein the facility is a manufacturing
facility. 66. The nmethod according to claim64, wherein reading the

at | east one phot43sensitel prehde¥éorliRetdhydif eR@$Eds @ ONGviidien Rt fAn&ORPr i ses
di sposing an optical sensing device proximte to the photosensitive device,
the optical bséweann§Odevi®@En@oupl ed to a conputing device that displays an

i ndi cation of |ight exposure experienced by the at | east one photosensitive
devi ce. 67. The nethod according to claim64, wherein the property
change of the photosensitive material in the layer is a colorinetrically
det ect abl e properd4dy chirgeodidOa0iBh§)B3ANGPO MBS HeQaB450 between 368. The
nmet hod according to any of clains 64 to 67, wherein the active ingredi ent
is a ponpeﬁPﬂQanhnino acid, or small nolecul e. 69. The net hod
according to claim68, wherein the polypeptide is an anti body pol ypepti de.
70. The nethod according to claim69, wherein the anti body pol ypeptide is a
nonocl onal anti body pol ypepti de. 71. The nmethod according to claim
70, wherein the t oskhegireduce agropping tocleiahyevheoip thesengeain beveerd8k in an
anount of h%9958%hFCU|ar wei ght species present in the active ingredient.

46. A method of confirming correct handling of photo-sensitive material,

comprising:

applying a layer of photosensitive material to an exterior surface of a container
having an active ingredient disposed therein, the active ingredient having a
photosensitive property that changes based on at least cumulative exposure to light
having a wavelength within the range between X and Y and the photosensitive
material reactive to light having a wavelength within the range between X and Y to
experience a property change at a threshold of cumulative exposure to light received
within the range between X and Y related to the change in the photosensitive property

of the active ingredient;
delivering the container to a recipient;
collecting the container from the recipient;

examining the layer of photosensitive to determine if the photosensitive

material has experienced the property change; and

identifying the container as mishandled if the photosensitive materials has

experienced the property change.
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72. The nmethod according to claim 70, wherein the photosensitive property
change conprises an increase in an anount of | ow nol ecul ar wei ght species
present iwoths/@sdonve i ngredi ent. 73. The net hod &cTarsddings3460 cl ai m
70, wherein the photosensitive property change is a colorinetrically
det ect abl e property change. 74. The nethod according to claim73,
wher ei n t he phot oensiThHewRethodpebiding tvadigign 40 Mhetse hegpry@drtyavan gedsfxhe ol or
change. 75. The nmethod according to claim 70, wherein the

phot osensi t iRh@t%?l&&é‘fetryat%%m@éheéa%romg%%e%eréwﬁgfécq of tACANYOFHSBf char ged

speci es pre§%ﬂhhﬁ&ﬂggg“ﬁ&kh%@2%ggé L8k, 76. The nethod according to

claim68, wherein the active | ient"1s a small nolecule. WO
2013/ 033600PCT/ US2012/ 053450 77. The nmethod according to claim76,
wherein the photosensitive property change is a change in |ight absorbance.

78. The nethod acgordi to, claimdZ6 erejn t hot osensi.tive property
change conprises ‘& yel v&l‘?tH%‘L%CCc%‘P% to\(,;\‘ﬁ%}ﬁlgzé& or 117? v&Rlerem ﬁle achve ngr 1enP

is a polypeptide, amino acid, or small molecule.

49. The method according to claim 48, wherein the polypeptide is an

antibody polypeptide.

50. The method according to claim 49, wherein the antibody polypeptide is

a monoclonal antibody polypeptide.

51. The method according to claim 50, wherein the photosensitive property
change comprises an increase in an amount of high molecular weight species present

in the active ingredient.

52. The method according to claim 50, wherein the photosensitive property
change comprises an increase in an amount of low molecular weight species present

in the active ingredient.

53. The method according to claim 50, wherein the photosensitive property

change is a colorimetrically detectable property change.

54. The method according to claim 53, wherein the photosensitive property

change comprises a yellow-index color change.
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79. The nmethod according to any of clains 64 to 67, wherein the active
i ngredient is a virus. 80. The nethod according to any of clains 64
to 67, wwoenrs/i3k@oacti ve ingredient is a diagnostic re®g@nts2012/053450 81. The
nmet hod according to any of clains 64 to 80, wherein the range is between
190 to 1100 nm 82. The nethod according to claim8l, wherein the
range i s between 5315 tThedd&thodrccording to83aiml$ie whetdio chegqhoasehsitiyet pogdrei m 81,
wherein the range i s pbetween 401 to 750 nm . . .

change comprises a change in an amount of charged species present in the active

ingredient.

56. The method according to claim 48, wherein the active ingredient is a

small molecule.

57. The method according to claim 56, wherein the photosensitive

property change is a change in light absorbance.

58. The method according to claim 56, wherein the photosensitive property

change comprises a yellow-index color change.

59. The method according to claims 46 or 47, wherein the active ingredient
is a virus.
60. The method according to claims 46 or 47, wherein the active ingredient

is a diagnostic reagent.

61. The method according to any of claims 46 to 60, wherein the range is

between 190 to 1100 nm.

62. The method according to claim 61, wherein the range is between 315
to 400 nm.

63. The method according to claim 61, wherein the range is between 401
to 750 nm.

- 44 -



WO 2013/033600 PCT/US2012/053450

64. A method of analyzing light exposure of a pharmaceutical product,

comprising:

identifying a path for the pharmaceutical product within a facility comprising
at least one space through which the pharmaceutical product passes, the
pharmaceutical product comprising an active ingredient having a photosensitive
property that changes based on at least cumulative exposure to light having a

wavelength within the range between X and Y;

disposing at least one photosensitive device along the path, the at least one
photosensitive device comprising a layer of photosensitive material reactive to light
having a wavelength within the range between X and Y to experience a property
change at a threshold of cumulative exposure to light received within the range

between X and Y;

reading the at least one photosensitive device after being disposed along the
path for evidence of the property change to the photosensitive material of the

photosensitive device; and

changing the path for the pharmaceutical product through the facility if the

property change occurs to the photosensitive material of the photosensitive device.

65. The method according to claim 64, wherein the facility is a

manufacturing facility.

66. The method according to claim 64, wherein reading the at least one
photosensitive device being disposed along the path comprises disposing an optical
sensing device proximate to the photosensitive device, the optical sensing device
coupled to a computing device that displays an indication of light exposure

experienced by the at least one photosensitive device.

67. The method according to claim 64, wherein the property change of the

photosensitive material in the layer is a colorimetrically detectable property change.
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68. The method according to any of claims 64 to 67, wherein the active

ingredient is a polypeptide, amino acid, or small molecule.

69. The method according to claim 68, wherein the polypeptide is an

antibody polypeptide.

70. The method according to claim 69, wherein the antibody polypeptide is

a monoclonal antibody polypeptide.

71. The method according to claim 70, wherein the photosensitive property
change comprises an increase in an amount of high molecular weight species present

in the active ingredient.

72. The method according to claim 70, wherein the photosensitive property
change comprises an increase in an amount of low molecular weight species present

in the active ingredient.

73. The method according to claim 70, wherein the photosensitive property

change is a colorimetrically detectable property change.

74. The method according to claim 73, wherein the photosensitive property

change comprises a yellow-index color change.

75. The method according to claim 70, wherein the photosensitive property
change comprises a change in an amount of charged species present in the active

ingredient.

76. The method according to claim 68, wherein the active ingredient is a

small molecule.
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7. The method according to claim 76, wherein the photosensitive

property change is a change in light absorbance.

78. The method according to claim 76, wherein the photosensitive property

change comprises a yellow-index color change.

79. The method according to any of claims 64 to 67, wherein the active

ingredient is a virus.

80. The method according to any of claims 64 to 67, wherein the active

ingredient is a diagnostic reagent.

81. The method according to any of claims 64 to 80, wherein the range is

between 190 to 1100 nm.

82. The method according to claim 81, wherein the range is between 315
to 400 nm.

83. The method according to claim 81, wherein the range is between 401
to 750 nm.
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