TABLETS FOR COVBI NATI ONTHERAPY Priority of Invention This application
clains priority to United States Provisional Patent Application Nunber

61/ 150, 6550f20106108 February 2009; and to United StatesPpPPrasesioones2 Pat ent
Application Nunmber 61/150,652 filed 06 February 2009. The entire content of
each of these applications is herebpy incorporated herein by reference.
Background of the Invention US Patent 7,176,220 di scl oses conpounds t hat
are reported tg b sef ul i pteqgrase J nhi bitors. e rticyl ar, compound
5%t he conpoMethadfs t6E EilteeTing BhisthRten 4 bemppritiie (Barfles baleRtlar ant
Application Publication Ydiyea SPM RRIGT/Shipsingotaidetes certain specific
crystalline fornms of the conpound of Fornula |. The specific crystalline
forms are reported to have superior physical and chemi cal stability
conpared t t i the conpound. International Patent

Appl i cati O%c%%ﬁfgt%ﬁ}f%%&ﬁhlﬁ%égﬁ%ﬁ%& /010921 descri bes conpounds t hat

i mproveSt he phakheaprekentcappisation ig a conrtiwihdsirepad ofillig. arlicativrbSerialg

cyt ochr omeypP4 ; e Ak Akt Qre | i f
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conpri si ngCohtgoliednidetenias Using pr Bpill ddroof Shippingy &ontdinars thieadis¢lnsdradef at

| east one |t d - r | s 170 and 174 WO 2008/ 010921
further de@ﬂ@h@%@%ﬁﬁ%%&?ﬁ@ﬁ?@? ﬂ?ﬁe”%‘f gg?rggg% conmpounds (e.g. aconpound
of Formula I1). Included anong the listing of different agents is the
conpou of. Foromula | (i.e. elvitegravir), the conpound of Fornmula |11

(i.e. EQH rflglifcggﬁ%g}vegﬁ%’\ the salt of Formula IV (i.e. tenofovir disoproxil
fumarate). A diEeusesent imegtonisnig thefield|odtrietmsdsabr tdreratimgehiprentada al so be
found at p% es 1159- 16%?. lICLI kv. }nt ernational Patent Application Publication
Nunber WO N i) r&’% <™ oses conpounds that are reported to be
useful to nodify the pharnmacokinetics of a co-adm nistered drug by

i nhi biting_cytochro P450 nobnooxygenase. Page 199 of WO 2008/ 103949

descri bes ?ﬂékgé%mqqﬁ%e KYRBY¥hLt i on of the conpounds of Formula I, Formula

1, Forsula Il |TWeE@ftWMe&htibNde§9!b@§'p@&Ra§n’sq &fsterfls S UEBPFRENRSHASHES _
181-190. Despite these reports there current_¥ is a need for inproved solid
dose for neCf(E@puUsiMBLERIS)NFlYding ke f&ll iReMptRsRlsmMACrIngY RS UEDN$I6sia ons.

There is al&pud MeRdad 9r &csmfoqmgdsrﬁ&héﬁtsomﬁatfeﬂél@*suéwg'ran&ﬁiaﬂﬁaék*aﬁmgprrpounds
of Formulas I, 11, Ill and IV that have enhanced or acceptabl e chem cal

stability, SYs#fff8i cal stability, release characteristics, or dosage

uni formty. Thef @uhibeflod PréviBRePatepts TMRIIGRAIPERBESSCfescAb® thPVasicSo! i d
dose forns of conpositions conprising the conmpounds of Fornulas I, I, 111

and 1\20 sukavig pitiggen isentaines tbewar Teeacepies wanousreaneeptsiop they felerfiosodfi d dose
Forma 4 P SHEREh SRR L et TR Loyl SOAS b cBOEYS -
opening into the cryogenic container, in which the materials to be shipped are
stored, and concepts for external finishing and protection of the cryogenic
container.

25 Much of this technology has been in existence for a number of years;
however, many of the problems that have hindered the usage of cryogenic
shippers continue to remain today. The packages typically leak liquid nitrogen
when laid sideways or when inverted. Packages are often in odd shapes that
render them difficult to handle and causes them to consume more volume than

30 desired in the package shipping systems and thereby incur cost penalties.

U.S. Patent No. 6,467,642 discloses a shipping container that contains
many advances over the prior art and identifies a number of problems one faces



solid dose fornms. Applicant has discovered that tablets prepared in a

bi | ayer manner have superior properties to alternatively structured

t abl et s. Wbi2eiodiosnevery represents an advance in the dewelrase®nin2it?

conbi nation therapy for the treatnment of viral infections such as H V.
Accordi ngly, in one enbodi nent the invention provides a tablet conprising a
first layer and a second | ayer wherein; a) the first |ayer conprises:a
conmpound of Forrmula | : | and a._conpound of Fornula,ll: and tionally a
phar maceut Nc &MiPpingdc BepRED | f@ega\”l‘th eigg’o%’?jc pjra %@F%Jecgnafspaaﬁf:%gﬁ?rpﬁh?s es: a

conmpound Of, 5Bl Dbwalsl And aBlshcsSiabist@te SfOBLArAwWAtN: re¥pédtdo GBamonal Iy a
phar maceutically acceptable carrier. In one enbodi nent the invention

provi des ainplhdedranitin ithelinnasnyrsset Pbia Pewer @hepits sisclossie gy sPeditically t he

conpound o; raidhD 9 @0 f serd00 ny
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For nul & | Vinvénfioone enbodi nent the invention provides a pharnaceuti cal

conposition t h%noc%r@[ei%?.s P]agéﬁt:m. 263%87?%45 @)r%%ﬁ@grﬁﬁcﬁ?%ﬁgé%el in 150 ny

5% of the conpound o mul )0 ) e conpoun For mul a
I11; and 30@ stgte 60thef art loé acyagenisnshippingmontdicers \further @déargescarenstiit t he

i nvention ovides_ a. uf i L4 i 0 2%
of 'the contied BraBi e ARRR dicbRofAIbaShbirgls K Lo, SR L™ . %50
mg 2% of tehwecatnyocordrodied FRoatemidls, 11 is; toathts 330 thgt tiRYpresenhmventinyoisnd of
Formul a. 1V, 1 n on I > | tl i [ cal
corposi¥ 1 ofirided Bgrtp BHeTal Inykfor S, bR RO FES iPRFERAFHRLER. 1o
ng 5% of Finst, advgnoendreomabdenmiha atiual &90genic sbigpmiy ¢dméaicensgowddresis For nul a
[11; and 300 % of the co und of Fornmul a .lV har i call
active i ngPré’Blég?ﬁ g’;uongﬁraltﬂ?)%gn%rpg'ﬁﬁ?eweglh%ﬁ @%ﬁ"é%Fﬁ?e;eﬁ'g%Qg? g)g#éfpgg'tgr?/er S.
I n one enb?é'trnﬁst usihg s'suvremﬁhtamepsiov'sges?ca péwar nmmnl dsi @aed disoigmesli foron t hat
consists o 50 2% t F l;, 150 2% of th
conpound o?Oéf&awanFSQ'HfWéf“(%?ééU%g&o /”5?%12 tﬁ@s%%umﬂ%d‘oépnaoﬁ‘e%‘gIt%'qcof‘%seang 300
g 2%®f haefickigwidhiphmenty, Ut alsb Yo merdaita i@ ediabiligadridyactotintaeility of
i ngredients; and one or nore pharmaceutically acceptable c rriers.‘n one
enbodi nment i a i | owi ng:
Sicheshiproie | gt S Waele Jelchgncbe pivanced e pRantdfat HESFHY

The i nvent §eus Wt RisPAY isdes avFidprds for preparing tablets of the invention
that are described herein, as well as internmedi ate coggosi tions and

articles that dfé& §9atigantigr nofedhal shigrirgnfolemnesrierenFortrrilef Jpatefiasn.

Accor di ngl ydaf Nus@BRy 5B Hunide® dfNuepd itedt RGaive degistesNBlgp (blch
preparing a tablet ‘'of the invention conprising: conpressi ng a conposition
£

that c&prinseasencosbpguiine ehames den &rpr dhet £aR dasmaasuioe opmperatiea 11 to
DLOY 58 3 EAPIRIFRE, LEIR] syBEE 00 OMBRASBL M Bl e
is common practice today to use dry ice for shipping many temperature controlled
materials. Because dry ice has a limited holding time of 1-2 days, shipments of
longer length or duration require the package to be “re-iced” which creates
25 infrastructure issues usually involving subcontractors and multiple interventions
with the packaging. Using dry ice also requires a shipper to source boxes for
holding the dry ice and temperature controlled materials as well as sourcing the
dry ice. Once this sourcing is complete, the sample must be packaged. Next,
pick/up and movement of the sample must be orchestrated and re-icing logistics
30 on international shipments must be managed. As part of the shipping process
somebody must also manage the shipment, asking such questions as where is it,

did it arrive and was its temperature okay when it arrived. The many drawbacks



and conpressing to provide the tablet of the invention. In one enbodi nent
of the invention, the conposition that conprises the conpound of fornula I
and the owopowminf fornula Il is conpressed to provi depaTdamsbaioloasesr ; a

m xture that conprises the conpound of fornmula IIl and the salt of fornula
IV is added to the soft layer to @ovide a final conbination; and the
final conbination is conpressed to provide the tablet of the invention. In

one enbodi t he tho he invention can fur r ri se coating
Che tabletS i PRRAT: BRLEP ke AUREER hEURE SR By At COUTRIER: gur os
2 and 3 anldcatl’bnfshaﬂEMQIEMSQé?psh%rnel rhteW@hﬁdmsan@craaﬁ uthdnee pf egrédri R@d

i nternmedi at e co ositions and tabl f the invention. I¢?rl ef Description
of the Fi gfifesaat Iﬁlné squreing) g F‘&feé af‘ M%etabPe1RTRISK e Wwhigh ganp

| 'l ustr at egrebfeeurPeiRPBAK@At i on of conpositions of the invention. FIG 3.
Illustrates the preparation of conpositions of the invention. Detailed
Descri pti on SpetacPianghal ies pF?%et”édn‘f%]t'BW safisfies rRpesheln Pngdplisneade by or

i [T ustrati gmpfing tHehRYistes Nedst el KBbiRiyNSI sMiBbingStenfgeiRarNdor@dat s and
Compound V‘él mnéatl o?éthe tabSI ets of thig |n\§e|ﬁ |gnecorrpr| se gorrpounds of

Formula I, il awhile, alsgr atiering Mmetheds oheshipinentothatAraup atryes."Grern" wei ght s
and rati Osalfg?ﬁ fv’etﬁa@agﬁ ﬁl‘yricé ed b atsort gﬁ@xﬁ%'ﬁ@hb@@ WHEK PRXe g{% fescri bed.

It is to be un erst 00 t he amounts of varl ous comnmpounas can vary
whi | e renuielifiasg i ©CAMMENt H@Xigieo o dhet aengspbeie aod. ity impaet erbodgIARAt t he

amount4®f §BenirQ %’dc})ﬁltd# trFé)ﬁﬁ@}Ho@sldtécfbs?dth%Fglﬁ r&idé@?g?@é‘é%u leht?/ 150 ny

10% In anot her e nt the anount o npoun in a
t abl et of InHbe ishippimgi wACess, Bs0valias Bligbility, ambthecshippibe gontaimers hen @ﬁount of

the corrpou L?I)?{ E‘thrae%cho yc%httrﬁgl r%tdugfwgtthf Hegé{&'bfd BIBPblslaﬁd:’ﬂls”gAnc%% In

one enbodi me e ano € conpoun n a tablet of the
i nvention dge ibMnggr hbking tnrmeamit‘rﬂeﬂz eiabsxdiheemﬂk vhsamwing sfiprhért isonpound

of Formul a_||| in i 0 o t

onbodi ment ket D e sfid Rchofss ity Heshfniptity | or, 1E bl AARBE

i nvent1®n e&taﬂl&ﬁedrg 2% In one enbodi mrent of the anount of t he corrpound of
Formula IIl in btﬁt oftelnvntlnls\(ZJng| r%q 1t8d rglﬂ

embodi nent the A’Pﬁi Bf PIERE" cB’PﬁSB ?0 FOPYEES 9 1R °{a%‘i PP t he

i nvention s$tEprAOM oD a té%pefdtu@@bﬂitwleanfhawrla‘en’mttdwsaWUNiqumé dseeotanpound
of Formula Il in t he.i nvent

200 % I
S rbod manecry e sRRDEEGL ABLs FHLIG Lsea A PRAss crends matrial 209Sy o2

i nvention éipAY coMaikYthak Pnaitging er sasle dhamber Whmnaﬁ@unbpmb doRGaigal t of
Formula IV in a tablet of the invention is 300 ng 5% In another

enbodi fnt WEHB aSHRARD BMAEREVEAPPI®f Fornula IV in a tablet of the
invention is 300 mg 2% It is also to be understood that various weight
rati os of the conpounds to one anotherwi thin the conbination therapy as

described can vary while re%HMM‘HﬁY\QFtFHﬁ INVENJ#BNe of the invention. In
one embodi ment 'ItHéepYé%'eHan'éﬁﬁérP |é3 eﬁ@%ll%%@%dtd)fa ﬁ@fl’fﬂé‘ ?or cérﬂ’roﬁl#ﬁ@

conpound of Fornmul a In a tab e invention iIs .8. I n anot her
enmbodi nentsh'memfep@m treatnebatme pﬁ@”@'tﬂﬁ’p@lﬁ’i@f'%f '”FRimeﬁPtﬁdl in @ tQQ@REJéﬁfpound of

For mul 8 11 5ioBrtn irtlhich LEudtbifel BRI Rlliated With §- rstomer origin point and a

customer destination and then a shipping container with a phase change material
that maintains a sample chamber within the shipping container within a selected
temperature range is shipped to the customer origin point for receipt of a
temperature controlled material within the sample chamber and then the shipping
30 container is shipped from the customer origin point to the customer destination

and the periodic location of the shipping container can be tracked by use of a



I n anot her enbodi nent the weight ratio of the conpound of Fornula | to the

conpound of Fornula Il in a tablet of the inventionis 1 0.3. In another
enbodi mrenvotzhw/omeiight rati o of the conmpound of Fornul a Pcrasstéie/oexzapound of
Formula Il in a tablet of the invention is 1 0.1. Pharnaceuti cal

Formul ati ons The pharmaceutical cgnpositions of the invention may be
formul ated with conventional carriers. V\hi | e it is possi ble for the active

i ngredi ents of the conposition to |st _be.
pr gf er abl eVI{ELESS é@@ﬁ?%moésaﬁﬁﬁ?%é’c P‘?H}SF a?qrﬁﬂger @'Hgsﬁ i bed

herei n t heshhgdrireceut i cal for mul at i ons of the i nvention may corrpri se
conpounds of Formulas I, 11 and IV togweher with one or

accept abl e car 1 arfist, ffﬁéaré'f&rgfpél? ©% psrefde Pf theepregertapy ioa: t"lensrl'ﬂ’%”%ense of
bei ng Com%h & idalsB ster@ thhﬁﬁ tHé‘&Es@&h@P&e‘stuﬂBtnéﬂ‘% $%Mb@§|hg)§|téaﬁd

physi ol ogi ca y innocuous to the recipient thereof. Accordingly, in one
enbodi fentthe shippmgpiantainéron packadede’s & @hlppnam&m witha wﬁqm@r oNidins

conpri si n e d I

phar maceut |°1(i:'gl ?&?%%H @gﬁ% gg’ﬁ Lwe%cﬁiwus?éd hﬂierrgteggﬁ?iz grgarjn%agg?tﬂmgrr

i ncl udes eiecstnpat@rmt @eSI@atIdar(M\]chf ¢arl bedocatedhder 8 secand isgeface thit| igamts,
preservatiyes, S ﬁﬁ%eflrgf:gurya%eai?%tﬁe & HEE Bﬁlk%eag'emesm%n%{ﬁﬂ%slérge The
termcarrier also’in es agen such 'sweet eni ng agents avoring agents,
col oring agmbie@uan@laprrmsmpmgnﬁgent s. Furthernore, these terns include the
val ues, ntion her u ractice.
Tabl et som3 gzﬂerg ? con \éfétg CI %a& ?goéc[ﬁ %ggtﬁ%gp\%érﬂl g‘pgﬁt grs and
the |ike. té«lﬂberanmrban |thmsamale ccmmnmna:bhpecmDmMrad dya mrelless tempeb'raaget hose
set forth in th book of, r.maceut i cal len h ations,
Vashi ngt orRTERY SurRBRHING TS Mo Supaa0 fonEBes RUTRE Y % GO0y Peybt &

Excihpi entE Eprgmbmdﬁamgmiydmm ﬂteiﬂpbdraﬂjt‘@lreahtg ta)kedaim‘ltside ohmea:.tarmme agent s
such as c rates such as dext

i oy al Ky PREERTROE BGR e AT be BETA ol TErae Rurie REPERTD AR ne

formul e i angataargest &kom@éwure&rt theabardpleldhantsr dah be dixtaciedyeitigout 7 to
10. The pharnaceuti cal g% | at | ons |n(%I ude those suitaple for the

admi ni st reﬁqr'ﬁﬁ SPRMELY oA AR F NI RRIN A5 DR SRS URPRE Q) the 8?‘%9[“5& ons may
conveni entdegtiRadpr ﬁ/ﬁﬁ’é‘ta‘ﬁdalbﬂ &HH beWeBQf fﬂh@'féing@mub@ inrtapadeepi®y any of

the nethods well known in the art of pharmacy. Techni ques and fornul ati ons
gener al | y @REbepapes abovrehPiegelsated tesheld dermbei@iiesci ences( Mack Publ i shi ng

Co., Easton, PAj .5 {iidCisBphleO PR bEashcts Rf &h8KiBsdrl intentRR! ipeRbdie Such
met hods |ncI ude the step of bringing Into association the active

i ngr edlenthegjthvift et samplar ¢hasibeis cfetersnired dyfieg shirment ofolhe SuBRiBgory
I ngredi entc%ntellﬁlergﬁﬂﬁ dah R Egﬁﬂﬁrﬁbbﬁ%eCWa%rQé&Ogéﬁ& f% %'Jrﬁefno €1 y and

intimately bringi Into association the active 1ngredien liquid
carriers onofitoned py dse/ptizdomphted the perdﬁ@c ocatiasn of thesbippingreontgingi@tessary,

shapi ng the pLOGHE! | neg}/g caﬁsoea 1to (ﬁjé?éﬁqﬁegr% Pzrﬂ__% R?élw PfJ H sdripie ! €r that

can be used®in co 'oR Wt h e conpoun I's a silica
particl e. chapibealacgqrdiigltocd lep&srttonelr:essatemw cgterian gindretermingtionogfithei ¢ f umed

S S8 kOB AR BB S cHAPEE B sl 1P 0 MRS,
ni t r ogen) .vafihblesobtaimad pahén dhe susiosertgrgerc & Ilrytldied'e Betpunmavm wighef about
0.5 to 2, 5per|I|16{j% he\’\’ﬂﬁro‘Ta h% slaen§p§e cngrrr]\bgrbgéjr;[ ufi Pée%f mteggurg%% ?og thB< e(?gMOchune
the shipping container and an alert can be generated if the periodic health is
determined to be less than a preselected value. Also, a projected health of the
30 sample chamber at a preselected future time can be used to generate an alert if it
is less than a preselected value and, once the alert is generated, either the

shipping container can be recharged with an additional quantity of phase change



has a pore dianeter of |less than about 5 nm the remai nder being mesopores
and nmacropores. Additionally, the silica particles typically have a pHin

t he rangewof2osbout173. 6 to about 8.5 and a tapped densit ycofusaiown32220 to
about 700 g/L. A specific silica material (particle) that is particularly
useful in the conpositions of thegnvention is AEROPERL(r) 300 (funed
silica), which is available from Evoni k Degussa AG Dusseldorf, Germany.
However, ot her terials having i cal and chem cal pr ertles mlar to
e st 1| caTHErel Paly ETERI U RORAIR dHAeRs 6 BE SaBee ranbe: oo

silicate (shshingeort@meRaaibe tinsfER@aastoHTsEdonal SARPR aBarhbéddfea £é¢uha as
Neusilin). Silica particles that have a nean grain dianmeter of 10 to about

120 m cr onshipringseptainer gyithy eaﬁeﬁwd pBasss change matgasiah thas as mpintaining Weet er  of

20-40 mcr i ace area
of about 4G CRUFFRIE FHARDL! withh hEXgRBNd ShicEig AR 8 EnbeRitie?
surfaced arwahlofchfadeSIr’@dstemmal@ltwe/rgng&;r at least 200 m/g, or at least 250 m

[ or A least AL 9saisia GBy3 Gbect Br ARCHRIBACUBA, LiigyBgEROnd. O

Formula Il is assoc coate es an surrace) with
the sili calopatrctn of the shipmng tontamebican rige ma¢Nedtbwuse ot conpdercand aof t he

conmposi tio nt.., O t he
wei ght per@%ﬂ ae rea@g?én%\ﬁg @%n%guér%towlﬁgpnﬁgﬁyﬁé (tk9 P Meﬁ%'{'%\éﬁgﬁ B%Ftblgcl es is
20% 15% ||nmatﬁdeb)eadmeelsmgatwem‘ partwwhaveen’mmouatm ordgrghplaped.cent age of the

cmbodi font of e (e APPARE AEC e FE ABPRSH e giesit kS ndi s

Formul a | chsnflrmbtnorsldﬂ aadg@aety dimes df sthéS%hippbip contatmee wtmlmmtmm t he

invention th ercent age of thecrrp to the silica
particles fj%?'fm@afg g/‘e PGS A IR SASPR 388 ng ?NE?\FEE Y @e\/\el ght
percent age of tihe G&ﬂ‘p(yeﬁdra@é ghsup o aspdctd 6f tHEGpl%sbthmvéﬁﬂdri &l e5cong 85%
15% Loadin Theco r\'é fF(ﬂuIaII can be_ | oade heS|I|t'(éa
particles uY"tt 1 SCA¥Ih SYSIORST RURHf é’”ﬂWe'%c?B{?&lﬁ?d agfl ¥B6r nmul a 11
can be1s oa@tﬂ@b@g\ dohtam‘erlusCaatum;@Htfr@mememust@herspds.ats/bﬂ@n inS® tHel S¢copl t he
conpound sol ut on.of fhe corpgéjund in an al cohol sol vent such as

et hanol ) oﬂfsgorf‘ﬁ PN} ? '%P?f% PIRG FBTAINGG 'St $UPRESH{SOTHA USRS nul a

I, a suitadtinatst veal sé®nl- cLdtorerabider withl ¥ @REosd elistdfmerl| deklivatRimeihane) ,
and the silica particles; evaporating the solvent; and isolating the

resul ti ng S¥RINGd 3addhe aNIPPIBY centaments SiRRecttAdhe seRapdirysiomarslestination and a

suitable v rbon such as
di chl or onefpéﬁg%at&hg Sgﬁgv‘?%ngﬁné}%g@gﬁf%@e? ded(}])ﬁyé?%ﬁ antisolvent (e.g. a

hi ghl y2thon- pol C@&'Wﬁt'tﬁjémfa@arbi@@ﬁﬁés)fdhe rmﬁ%her)veaﬁ@ln itg graxide@nt he
resul ting rb dRERLHZS ﬁon.h{;eﬁ@ ?g Rerf o eeco onla?naeﬁmound of
i ne W t ul ta vent

Forrmula 11 e co ! aplurall y of
silica parti cI elig @nqaftmhledebjachmauduﬂdeyan@geis wilbbe 9pparhet todhpsrusidliast inFor mul a
Il can be ned W - ui Sol v, t o
Typical l'y, ﬂ:‘tg thvxﬁ Cﬁ'{egté‘?'gg’ﬂ aﬂﬁa@o S%nﬁgé méﬁ@ncﬁg t?qgﬁoérj'%r%ﬁﬁ 1?rf“cifotrﬂ he
silica parinvettos set fath lI&iDVEOﬂbI ning is about is 50% 10% In one enbodi ment
of the énventl on the wei ght percentage of the conpound of Fornula Il to the
sili ca

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates a cross section of a packaging system for cryogenic
shipment oriented in a normal upright vertical orientation whereas Fig. 2 illustrates
the same system in a lateral orientation with an added absorbent layer in the

30 specimen well. In addition, both Fig. 1 and Fig. 2 illustrate fluid flow paths.
Fig. 3 is cross-section view of a two-piece cap for insertion into the neck of

the Dewar illustrated in Fig. 1 in which the lower portion of the cap sits in the



particles prior to conmbining is about 20% 10% | n another enbodi nent of
the invention the weight percentage of the conmpound of Formula Il to the
silica pawoi2eloe®izari or to conbining is about 30% 10% Any/Esedweei2stn whi ch
t he conpound of Forrmula Il is soluble can be used. Typically, the solvent
conprises a volatile organic solvent, such as, for exanple, a (Cl-C6)

al cohol (e.g. ethanol). A conpound of Fornula Il can also be |loaded into a
si |l i ca matrexckigbe oy thai Bewananigart igpet popionrsits iabove the hedktubesmidwantoptod pr ovi de
a sol uti on ¢o rising the conpound of Formula Il; adding silica particles
to the sol 8874 LF%'C’Brovi de a mixture; optionally agitating or stirring the
m xture; addi ngigant @nhiGedsy s&dtiohOillidiRitiig d HoReycaith Irsalatibn N@et he thol i d

m xture that conpri se?H{TQDe C Formula Il on the silica particles.

onmpound. of.
Sui t abl e SHISIERTRINGAREO Wﬂgfgi '&QQ'BQ\VEH'P@%QR%‘- as ketones (e.g. acetone),
al coholss (e. 9. FRf AROAN 3PRdBAIVRARRABRIMGNY BeRRRT 0MacRaded in a shock
di chl oronet hane). Suitable antisolvents include highly non-pol ar sol vents
(e.g. hexAREODNKLPELEIEY . The final solid nixture can be isolated by any
sui tabl e separ aid @iheREd 4Yhicksgifg s?étle?nr At dPRltionPBE sPppifBrhd Fig. 6a
pharmaceutical | y acceptabl e excipients can be conmbined with the m xture to
provi de a I4staiag the yllirle shippqg eHuriReEauthie 18 Packagiis: WsteM SREVPidnt s can
include figibeys, binders, and disintegrants. In order to inprove the
processabilTty of the m xture in the subsequent aqueous granul ation
proces¥ it cafithe’ BepBatesiacrass sastipatofran pieraativel packaamegydemsforhat are
conpati bl 1 | ; . I Lerocrystalline
cel | ul ose%(%qtelﬁer @%ﬂ%gggfégé@%&%ﬁﬁéleudg@ ’ltum E gi"@?ﬁ%@%’?qnt) were found to
be parti cul arl yig @niiustriatdseussi affa paekagiop wgrenatedgsedSoginauatien indhe pr ocess.
Hydr oxypr I ticularly
conpati bl %l(?gﬁﬁé %gétgrﬁgsgéglhgﬂﬁ%?‘ﬁmogk?ghgb%%e%egnign% enbodi nent of the
i nvention the WwgsglA-Yeilosinatage patkagingriosery staérial peesamitly sotss endey théie t ot al
wei ght, of .the secen ixdure is about 50% 20% In one enbodi nent of the
i nvent Sgn tﬁ%m\ﬁg}f Eﬁ?anprggrgc‘ent age of hydroxypropyl cellulose to the total
wei ght of the &ardadiimstrtes an iose@Mowed/portal ancreteetdre disefehtn tle mbthodsvent i on
t he wei ght errcent a&ge of. croscarnel |l ose sodiumis 5% 2% Follow ng
addi tion o WHRESRAMEWADi cal Iy acceptabl e excipients, the second m xture
can be mxed, . eXxaRl Smplitéddlacknaheaniticallustiatiag ,a puedesamgasystegh shear
granul ator (Niro-Fielder, nodel PMA- 25%. Wt er can be added to the second
m xture t cTRBELE cgrtmerap%{ﬁﬂp%saft% ¥EMMORn subsequent |y be
de- aggionerated, e.g. with a 20 nesh sieve. Drying, for exanple using a
fluid bed dryer (Fluid Air, del 2 rovides ' mat eri al that
conprises solid parti 9@&'@%@%‘%@9&@%?@3&?&@@ terial has |ess
than about 10. GHempicsbHf SnvePlbeNkilahoReber HisbgstelY il @eRn&dtioAr WithgahLOD) . I n
anot her enbodi ment the dried material has |ess than about 5.0% npjsture

content aserdeadnANhdptbyseoPs PIRKAEING riysteroniustiatechriot Wer Pl TBAt t he
dried mat %dcﬂégi?@é%')s@ér eI La 16180 ShaliRiARY IR bfRRendptArREned by

| oss on dryl ng he size of these particles can be reduced, e.g.

usi ng 26 40matbets sfoeveonyplling sehipaBnk ofi @ | teResatue coMrollednperierialoglss) to

provi de a ihl ] I e it:a j IRGRERE £nt will

| ubri cant /%%I%Hﬁ%%&gﬁm}éaﬁg@%ﬂbg?grﬁ{gﬁ??g{%ﬁ%g ] ﬁd@r W
maintain a sample chamber within the shipping container at a temperature below

a desired maximum temperature.
In one preferred embodiment, the present invention utilizes a cryogenic
30 shipping Dewar system including an improved liquid retention system, an

improved liquid absorption system and novel packaging concepts.



acid, calciumstearate, zinc stearate, or pregelatinized starch ) can be
conbined with the third mxture to provide a fourth mxture. In one

enbodi mrenvotzhm/omeiight percent age of nagnesi um st ear at e POTiUse0OREE2 Wei ght
of the fourth mxture is 1% 0.5%In one enbodi nent, the invention provides
a conposition prepared by the nethods described herein. The invention also
provi des a product prepared by any of the process steps described herein.

Formul ati ons suitable fo é)ral dm ni st{ation By be presente%}.as di screte
ani ts such as IENEE GREROESRL A PiRseAl BYERGH Tz RRa CHRAEAIC TPRG acti ve
i ngr edi entBew@SsRteAWVAET uBEs PadRAYiRS -inderl At&lals PeftiYBsEd QIhdepTRE €SSi ON

or nol di 2& optionally with one or nore accessory ingredients. Conpressed
i

tablets dsEapk Biea P b (iehpreehomign iFigsa 98di)famineliak@thi ne the active
i ngredient i n & LhigenG! oaage lMNBLSHE Rcfitian RS 00be Firddidhasin gAY onal 1y

m xed with a binder, Tubricant, ine Iluent, preservative, surface active
agent & dospiensinplydiagdeth lajasalcrng inyaitest arigmtgtiope. rhigds bgrticulady trgeioh a

sui tabl e nged %t ' ' ' i stened with
an inert 1 qu'FG‘?’a?ﬁaeeﬁt‘f“ﬁ‘?}ﬁﬁ?%ﬁaﬁfésf@%f%‘&?ﬁ%ﬁ%ﬁéﬁ@??hﬁ?@ BBy ored and
opt i onal | yaskage delivanasedices inpluding pareel prstsVBACLIFedbX®r elcl dtiisrbesaise of
the act!vedhidsaflbCare net@ledrhyoui it BEordME! Rl B A ASRipHRR 8 0T &
agents includli ng sweetening agents, avorihg agents, coO orPng agents and
pr eser vi nflelvrints requifedr ddrcurrenty avail@bleacrpegeniabdhippipg epataitaromwill Sgbl et s

cont aiq n e achi jngkedi e | N.adm xt.ur ' n- I Co

phar ngcrbleu%‘loya% ll@ﬁgcct\:le egb‘lrf gﬂgxc&} E}ééﬂf 'ggé\;]h%c' vej’lge‘(’a& égi({h%b}'vé&?oém'r?'aoﬁﬁ? acture
of t abl et hagpening oepthabt@nmEhua eshep@ingieantrenment. blodtoof theaapdtippinger t

di | , . : [ i | :
mononydr s EmE I BB, BbraBah mateRel BRF srsSH Varispha o
granul at i nipgesed ofi efficiersyr &b inhipiathendraourgusfHigakl cgogen szl beaspilgldgi ni ¢

aci d; bindjng e cel.lul ogse, mcrocrystal]ine cellulose,

st arch, g%L’gtri")?lr%oE11 §‘€a”ii%§%}‘p§ez‘%ly|edfﬁw E iex‘aryaagﬁpé?e@at:ﬁs A ‘%@[ﬂgs‘?mm

st ear dtbe, ssitface tensani chpillary &drces fbaddrtdia th@yiqlie. UepathedgothedRifedgngoat ed by

known techni ques incl udi ng m croenc ulation to delay disintegration and
dfet e g Bidengnp i

adsor pt i ofic9Y12490Ee BEANBY HPeSATRAICI! r SPMER PracidEngNY BYiAeRES TSR] ai ned

action oveiguid, ihengeieneavaidbleRMits exRmpé outifelyi U¥Bd 46 tANt JERYies alin fldeh as
gl yceryl nonostearate or pgl ycer di stearate alone or with a wax may b

I e
enpl oyed. PEADESARE; BhHnt ?@'H@g%pﬂ“i’%é’ﬁ?réﬁ‘apmef‘@aiopéﬁelmﬁ%?o fashenos/ 1

13508 provéglee SaiéRemBRRCIHE Soseibiiy &k lihhe é‘pﬂfagﬁ. ofhd RedeRIMREARLPT
Formula 1. The entire content of International Patent plication

Publ i @8t i SESRihasS WD oRdisfythisdenmieltyeed wWiilg At diecspme fisiererigneiag dheence (i n
parti cul amrots&RNPFHIRS i ’ @i o drd ¥Shaldnii ne are

i dentifi eéx? her eni n as Iééaglgﬁgdalﬁ:ocr%mbherg% %{ée;/'gqge{ &Fg@ﬁ@}wgle{nb@y@%}gﬁ formll
has an X-r&¢ p@heel inyenfiem@scoinqiseseinpravaments clea thec irdeinat iabsdibent act i on
peaks at dififract f : 9.86, .22, and
25. 22 as ghe%]ér&?’el tﬁ?/ fgﬂgg)f?gé%%e\ggeﬁogglﬁ@?&ac%tnﬁ%%?%sr'.‘[58%‘?5%@ Q;Ig 4?'(%:0}4'1 Il has
an X-ray poddétitydiofwithstandaapeated deeortiamination hyalesct eri stic di ffracti on peaks

at di bkraction ) 4. 0 15, 17.06..17.24 24 16, and
2 ’
25.74 gs r_reasulrngg%lbiﬁ %‘%%(arrg;y t@%ﬁé@rﬁ@f%?r&? 8?@? %r&eﬁcﬁpté%ne B%S'@iﬁlsnent t he
conposi ti dmkcaye varneus riedntasonf thec inveetien, cwitip dike dnuwhertsr nafeming tohkite i s i n
Crystal F t r P ration_.of nd_of Formula II
and Prel OZ%élf}g]rjgeE 5ﬁ(og§iﬁi¥@§%lth Fh% cﬁpaMr‘lgs Jn%pt%eagesgnptlon. aAI%%ﬁBRthe Figures
are described in greater detail below, the following is a glossary of the elements
identified in the Figures.
30
100 Dewar

101a inner shell



A compound of Fornula Il or a salt thereof can be prepared by coupling an
acid salt of formula X wherein Mis a counterion with an am ne of fornula
| X to forwothe/orirespondi ng am de of Fornmula Il as desecirhsdotion23252
I nternational Patent Application Publication Nunmber WO 2008/ 103949 (for
exanpl e, see page 254). This am deg form ng reaction can be carried out
under standard conditions. For exanple, it can be carried out in a suitable
or gani ¢ sol vent ée.g. tetrahydrofuran or dichloronmethane) in the presence
of a suitable cddpRi NgcuHemsu@Eoy. EDC HO and HOBt). Other suitable am de
coupl i ng reagenygsand, pQMiifi ons are known in the field. The reaction can
typically be carried out at a tenperature fromabout -30 C to about 20 C
The final reactil®d serim@rpabssberdi ni ng the conpound of Fornmula Il in
di chl or onet hane gCI\/b irectly utilized in the processes illustrated
in Figure 2 to 6& Vi &88‘?}@853’%%& ative conpositions of the invention, or the
di chl or®net hane 1884 utoptionad fabs drbesicopspavimeawettd03onbi ned wi t h et hanol and
the resulting m'@%ure Cﬂnbbe distilled to renove the dichl oronet hane,
| eaving a sol uti'on of *FR¥Eonpound of Formula Il in ethanol. This ethanol
sol ution can be10®nbifoed neckdiud he silicon di oxide particles and evaporat ed
(as ill ustrated1b§ th%. | eft colum of Figure 2) to provide a
conposi ti onconprirsi ngf W?@%%Bund of Formula Il | oaded on silicon dioxide
particles. Alterioati\apksuret he di chl oronet hane sol uti on of the conpound can
be con‘gbned vvitH gi i con dioxide.particles, an antisolvent can be added,
and th&resul tiA§em PRGN HE"S | tered and dried (as illustrated in the
ri ght colum of 1Bpgurseca@nddrpapsasette a conposition conprising the conpound
of Fornmula Il | oaded Figure 1 shows a cross-section of a tablet (101) of
the invention. TAB t SHIFING %M des a first |ayer (103) that conprises a
compound of Fornayha Ine@@gu%cggrrpound of Fornmula Il. The tablet also
i ncludes a second | ayer (105) that conprises a conpound of Fornula Ill and
a salt of Fornul'd31 V.apddflevePain | | ustrates processes that can be used to
prepar gsa tabl ety1gonpipssiveat ayeonpound of formula I1. Figure 3 illustrates
a process for preparing a bilayer tablet of the invention. This process is
further detailed2ln ERIASK 1. The invention will now be illustrated by the
foll owi ng non-1ipbti [}go,ﬁmpl es. Exanpl es Exanple 1: Tablet Formation. The
manuf acturing procedure for a fixed dose conbi nation tablet containing the
conpounds of Forl@al agibboni |, 111 and IV include the follow ng steps: 1)
fl ui d-bed granul1?ai oanﬁ(g}g iggyi ng of the conpound of Forrmula I, 2)
hi gh- shear granulatio an(cji | ui d-bed drying of the conmpound of Fornula II
or the2@onpound1@p Faxtarisiontubé oaded on silica particles, 3) dry
granul ation of H?g C g‘lépd of Fornmula Il and dry granul ation of the salt
of Formula 1V, 4y " mITing of the dry granul ation of the conpound of Fornul a
11 and m|ling1@7 tHestdngr granul ati on of the salt of Fornmula 1V, 5)
bl endi ng of the1g nmpound okoorrruIa 1l and the salt of Formula IV, 6)
bl endi ng of the rrp(ﬂﬁ)(ﬁ P8 “Formula 1 and the conpound of Formula I, 7)
bi | ayer conpresdi4on watdboarkpadkireyframoeisi sting of the blend of the conpounds
of For 513” a | anqmFor rcr:ldlo%tin cardboard packing frame 140

151  electronics unit

152  thermocouple wire

1563  tip of thermocouple wire 152

160 ExpandOS™ packaging insert material
30

Fig. 1 illustrates a first cryogenic shipping package shown in its normal

upright orientation. Items 101a, 101b and 101c show the dual walled cryogenic



Il and the other |ayer consisting of the blend of the conmpounds of Fornula
1l and Fornmula IV to forma tablet, 8) coating of the tablet and 9)
packagi ngvof2otomeinoat ed tabl et. The in-process wei ght centrruskomoe32az bi |l ayer
tabl et was superior conpared to a trilayer tablet configuration. Bilayer
wei ght control for the layer conta ning the conpounds of Fornmula | and
Formula Il was between 100. 2% and 100. 8% of the nmean target |ayer weight.

Mean wei ghts for the total tablet wa g\/\ﬁ n 99. 5% apd .100. 7% o the mean
target tabPewandPgihat isiEiiasiaPevarsiesritra PYRICAE o PRBEIY J8PURSPhr t he

llayer cont g0 1698 iRQIRSYVHASInGhe Eﬂéﬁb&rﬂanheﬂf@dt@;ﬁﬂpb@e bf capagingeingeen 1. 4%
and 2.2% while the RSD for the total tablet was between 0, 7% and 1 2%

These | ow Res@ningl thesliquitingeagenibat, prayidasethghrecpspanbiefigeyatinny FaRACHhe
bi | ayer talﬂ'\gtat%%%n?sf%hﬁnls%@gﬁ/ﬁ@ H_hﬁ]rfurdra?t'\écﬁet ¥uﬁ5uﬁd1r?%sat %S/I‘incﬁll'agl end of

t he conpression process was roken tablets
wer e obSer speimaniwe 13| wijrem thmﬁpwessTf(merQI@ﬁnMﬁﬂatmlcﬁii’dthﬁsl adiapiedgrerty and

conpr essi bi} I, Fa¥ Sk (tﬂ@%%ﬁktﬁﬁéwggﬁ]né %Xﬁﬁtt iBAF s 8 s Sé@d?ﬁ%@hﬁehe risk

of |ayer sépa 1 on urln essi’on process usin rocess
of pr el oadinmgr Iéontawlea IAItematalysask ulhhstrahedllerFlg Howeptional ah@rb@rstun@ieﬁgl tabl ets

b ocess. - ad0gh b AbedTLREIdvd Torfird PhEdher 1onRRH P8R e bafbRTle?

process. above, er ma iate mxture t S use
preparing apécyen v, so bald efferahcrebsed absmbérdreapacity mdimpdidedi specinet

conprigses the co und of formla.l C f -
Accordﬁ )?apz?%ty %Wgaic% nertcﬁeth?%é'\(ﬁ nC%gB %‘%/{?getg tgé 3)0%1 sEheII %’
conpri si ng n’ﬁd’ﬁaﬁstﬂT@ijhd:lrmél heckiubea 104 ahalt alltt&vecacrq:msntzb thie |bm|dm:tl atoreld The

conpounds of fornula | and ma pres in.an t s.or

rati os des®t e eh%qeélr?ﬁ%&tehar'g %@BPMUS‘FO p?%ed’é'?q }r/nj %{bn'éet En‘gﬂgu

i nventi on. clﬁ@éd,edrfiﬂsm'hﬁly ¢ibsed fgﬂ dh@vut@ttta@tl epor lid apdwed e eewpﬁswnhadn \t;e .
conmponent s _and wei ratios for, inter te copposi,t t hat can be use
to pr epare'riséfg?t'egsﬂ‘a‘?kpﬂ% [REVEIE &Hu'ﬁbgﬁs&dg’ef don ‘HFPO:[‘? |f|’?|'BCt§r5’i et of a
Tenper abur gufgieinemal gesdvbérar ifasields pack s&phbvniin Faf. 730t Rlelatgd fromt lag ner
Cross- Reference to Rel ated Ag)pl i cations Tglg gresent apBI i cat b@n IS

cont i nuat i dntof F135Hy)t iIsgipceied Defppen dhg idyal wated crigoenis1ivewar 399 3nd ésd

02/ 05/ 2009cr@@bm&él@dacﬂvafefaod%@taxt@ﬂ{m 'l dfftble PedRUBEIR|diRe (O Altted
Materi al Usi'n pi Pr oof Shi E] Container," the disclosure of which
enP

is specifi éﬁﬁ?ﬂo"%com?o?@aewhﬁ@r @ﬁs PEg dqinertds tyrically esuinped Wivent i on
The Pr eSenteih KR 1l 5 1ot diflforf Rk gt or control i ng shi prent

of a tenperature control mat eri al . Background~of the Invention The
preseni0i nvent i be whserafiseggsaEikagivary Oﬁ)ﬂgte@ﬁ%serdowm@n poyshiopinghnpiesat  of

various maygsichSirldish Wi Gahiske) Bk ortBeR T SblS ool RFEh8RS schsaues.

etc., and various nmethods for con |ng shi pment’s of mat erla S using such
a packagl ngxsqmednwolwtwanbésee)ﬁgorféw \blitbinptheecushidning orajergbna cavity [sper s

descri be t?&n{%ﬁsio toyf 'g cEHn{eEtPo‘?\eOolﬁ%t Bhd'S6 dridBR"S SSOIMKRRS SbsdBERLUS

concepts for ion o
material 109. A simplified version of this arrangement can be made in which the

25  whole of the cushioning material is made of an absorbent material thus eliminating
the need for a separately identifiable secondary absorbent. The completed
cryogenic shipping package is formed when Dewar 100 and surrounding
cushioning material 108 is inserted into a shipping carton 106 that might be
constructed of corrugated paper, plastic or other common packaging material.

30 The typical arrangement is a corrugated box with flaps opening at the top to
provide access to the neckplug cap 111 which can be grasped to remove the

neckplug to gain access to the specimen storage well. This complete package



liquid nitrogen within the cryogenic container, various concepts for
closing the opening into the cryogenic container, in which the materials to
be shi ppestioanm/®inired, and concepts for external finishiPpog/sadopexsecti on
of the cryogenic container. Miuch of this technol ogy has been in existence
for a nunber of years; however, mgpy of the problens that have hindered the
usage of cryogenic shippers continue to remain today. The packages

typically | eak I|qU|d ni t rogen when

Packages af@n Bithen ?WSSE}Gdgﬁ‘aﬁE'Qp'PH&? r@grus? g%’%?#\,ﬂ‘ r\f/h&{!?ﬁk%l e and
causes t hegufify § ARt WiEofShlptene! une than desired in the package Shl pp| ng
systens and thereby incur cost penalties. US. Pathent

di scl oses a shi WheAgtheorpraPietad PRSkaSIR 47 B neRiighh Rrighiationg j}é‘? "tqHE‘ prior
art and | depdobh CcorflaiRbdfEreR! iPARABACLPRaliGCae ithe SitipRI o tRevRNer fi1 | ed

wi th cryogeni ¢ hafer; a i?.Iso di scl oses the construction of Dewars and
advance$ t lsentaingr 4004 theaert when ihe pagiage is !?W@Bhﬁ'%?@l@éd” W 1K & he

et vess@buihwit (CRYRS 18R detdrntlp & AMUNE [atbrat RQGE:! Schhidnks bR ipASAL €0

herein by reference to provi itm&roun for the present invention And,
while U S Pabteiner.Ndf @m@velﬁafzhcrtecbﬂre tagieataliogricredn theagleXalien phthene state

of the art ekktasé/%ggn.hgl.ﬁﬂa' #al gﬂerced}ﬁah@@rs%mef htﬁduéi‘%u A6l JOE BFodgHe trid i 1|

needed to achieve econom cal nethods for controll1ng shipnent
of tenper ataunelacemqeobetwdemrﬁleenﬁﬁlt@el and thetneckpiug. needathdt thersbigping ent

Lnventhan ol %‘égﬁ%«r P Shehed RIGRRE Muid WP A Bl SEEHES Ay it liingt 1 el d

f or war vances a made to t actual cryogenic
shi ppi ng c(pn‘ssiblledos‘ullwseaaidln@ssntpmbIaert’eatfwwid result inea gdangerous pressutgel | as

to maxi m ze ef fi . usi ng such contai ners
Second, nevr\}s%rl?gﬁ%e léqui? gry§¥% G&%Q?%%cﬁc?ﬁ%pﬁﬂ?i ng shi pment of such

cont ai ners Thesaefuemdig)ds Figt 2onthy Bmwe koft tiqtiiahcmitem tftoen ehé | candaogr o

shi prent s, . 59 to in ase the reliabi C y, 0f such
hi prrent 5. 18aRaES Aloumnoi £ 8pRaitde RirdY ah et G e APkad v

pL esenﬂby dmes:nmituoaxiaat aaemhres1mmturl1 amal i;LahdLmdlrtg besrgorgngfstmlﬁlturettﬂaﬂpte
that s |pp| enperature contr mat eri a ay .usu uires a
nunber of - SREEePteER Toaatt Sedgne thud i edsfes e er Ralend b B hna he
chance for ngektape t hahuscaébrda@ﬁgefemﬂmtl;emmt meenqmat mbgad tﬁﬁéﬂr th‘:d S
during shipping Due to problens associated

practice tS8S9NYRH BRIOrERR} andestergpe Wﬂ'ﬂﬂpﬁﬁatvrf\%ﬁf}‘r?%l:?ﬁe'%%?@ EuﬂWSr 'BFC] ed

material s Bapéweeodtbst it €8n Rafchahkidlkdidsl o Pledbdifiagé i eSdapl- 25 ﬁéwqu.ahl prrent S
of lon er | ength or duration require the package to _be "re-i

cr eat e<0i nAdgEePal: theexteyigbend of e rgeqkﬁky@ '%lcﬁBP%QJWEB@t‘i"é‘éﬂéi‘ éhaér?&tw tiple
i nterventi gng|opkithe tp'aﬁw Bﬁﬁr‘ﬂﬁ%uﬂg fle that dbds h6€p§4§$r6@#th@%&tu‘ﬁé” pper to
source boxes for holding t dry ice and tenperature controlled materials
as well as flgmgr@jqa@stoﬁ@rotectlon is offered by placing an absorbent layer 114 on the top
surface of the cushioning structure 108. The combinations of these
characteristics effectively prevent liquid cryogen spillage from the completed
25 package.
Fig. 3 illustrates a two-piece plug used in a cryogenic shipping package.
The lower foam neckplug 105 of the two-piece plug fits down into necktube 104 of
Dewar 100 and comes up, essentially, to the top of the necktube. Foam neckplug
105 is held between two Nylon® discs 124. Then, moving up from this plug, there
30 is a flexible extension tube 125 (which can be a cord) that fits within secondary
absorbent layer 109 that fits outside necktube 104. Extension tube 125 is affixed

to foam neck plug 105 and foam disc 121 which sits inside of packing materials



dry ice Once this sourcing is conplete, the sanple nust be packaged Next,
pi ck/ up and novenent of the sanple nust be orchestrated and re-icing

| ogi sti cswonoiomverinat i onal shi pnents nust be managed AsPpantS2ai/orize2

shi ppi ng process sonebody nust al so manage the shi pnment, asking such
guestions as where is it, did it anrive and was its tenperature okay when
it arrived The many drawbacksof this approach include that a custoner nust

coordinate tasks in nultiple |ocations, |tiple, steps i nterventions
i ncrease cHAAE Nfon® gliges E%I hﬁ?@%@%ﬁﬁfs' PR fogm Bﬁﬁa@gtaé‘gfi? aﬁ%nndl i ng
can be comploRXiyrédd foahn BhdKY fafkralefbSinwhizhiBddri 100 isAtBRIbAEN Heide t he
present inventi'on satisfies another |ong-felt need by si rrgl i fying the

| ogi stics, of $w bandRibbpn dBBIis conrscteshiopthe iep ObApepitacar tbhby groraget

materi al s, [ I f [ ) ' a . G een”
alternati vé\ygééiuaggﬁﬁ?%élrgé r%Sﬁ%ﬁQ’?h@%‘%ﬁggﬁg n%@@\%?ﬁ(ﬁ%em@mech
prevent $ t heoipidcegdey tefally habone gadxnside thet neckivbeaf i Prwes anektension npact
upon gl obal_. i Lt i e j ide for
new accountse'at'i %f}%ﬂjlen{h{é h@gg%ﬁ“&@.n%%t"g?eé’g?s“g% ggﬂﬁﬁﬁgs%dﬁﬁ?? Pjtp ;}}g} and the
shi ppi ng coiecai tret Jillsam Hote rie-therfpame dacking matadds cansl dastauutesdean ng t he
i npact on ¢l I Ll r | di I 19-12 days,
the risk o% XP%gLngdw&g té%ﬁg@entﬂ? t ggﬁ %Ctee %%rggggﬁag%sﬂ%)%é@%ﬁ 1Tb%"sswgb)e:;cur,
account abi Itwbipidoercankudtons withritsifexite aktensibe dube-i 2% dlsq helpe tppesent

i nventian al s rovi.des a th for. trollin i n f erature
cont roI@ed%%%@ |eac1\f f?e}@tneag@ég ﬁ§§ dPEE@?‘B'@"‘]ﬁ”Eh‘OS%UZSQdF%gV%Sn Swghit‘@ggor, but
does requi meovss taterbllya withese bedeige tmatreckgiligadde dvittmud compppmising ding ai ner
that maintgins a sanple chanber within the shipping container within a
sel ect ed tz;ﬂrﬂgpi{qﬁpgﬁ?%%o@eﬁbﬁl\%ﬁﬁn%ﬁgp E | NVENTI ON The present invention
is generally di Fecyaitlstrates ameinpesiehtent eglertoltthe foansimafemantiseaf ingide ¢émger at ur e
controlled.material jnplenented in a conputer program.i [ ust onmer
order 151 ot A0 S BRoTERER BrPGIR pohis SMF % M Eorraede8B: nat | on
and thems a 6487p42)¢ i€ @BiRibe hatplabti@faaRfmeideANgRr FREIEN 0 fd bé RBnpABédt ai ns a
sanpl e chanher within the shi mg container wiwthin a selected tenperature
r

range i s s pHel§afb VAR SEHBENS: SERaTalssi RY 3 drapHierly serdratien tlayRSer at ur e

control | ed HEWeRkt al had bBeM fdund thAaMPiCesitRMENG oréRftel eRt JUR f8AhRARIVES
container is shipped fromthe customer origin point to the custoner

dest i nat i ofCAAYFAMeStHetyrgdilustiatreainifde: b eo it serhaltheFapdiatydength ie aat be
tracked Dy dysgedtld RWaFdRRSSH bRGRAIMAN WIRARR th8 SHIPeR ISt W {dHidd1®rSRiPPI N9
container during itsS shipnent In a first, separate group of aspects of the
pr esent20i n\herzedal, dirg@ioshi ghenforeyseaiPneendes aﬂfstd.’iesl%aﬁpéfd rfot dimitedle tcust omer
dest] Bglt ingre{)% Eggreéfp&wt&aﬁ@'ggbgué il oA %ﬁa&&icaﬁama‘f?ak@i&?easiﬁarw%aged in
retain a liquid within a structure and potential applications for this structure include
the space program, automotive applications, etc. In addition to the honeycomb
structure, the foam coating is specifically a polyurethane isocyanate that is applied
25 to enhance the structural durability of the foam material without materially
reducing the volume of liquid absorbed or materially slowing the rate of
absorption.
By using the technology described above and in U.S. Patent No.
6,467,642, shipping containers were constructed in which the holding time
30 validated by an independent laboratory for a frozen temperature of -196°C was
12+ days when the shipping container was maintained in an upright position and

10+ days when the shipping container was maintained in an inverted position. In



poi nt designation (which can be |located on a first surface) and a custoner
destination designation (which can be |ocated on a second surface that is
not vi si bWe 2efvae11ine first surface is visible so that omcy/usa@ootszshe two
surfaces are visible during a single shipnment) In a second, separate group
of aspects of the present inventigp the tenperature in the sanple chanber
can be nonitored by a wireless tenperature sensor during shipnent of the
shi ppi ng cont ai ner %mhlch may be done by use of a proxy cal cul ati on based

upon a t enREElPDr VIChSHAPTY @Qﬂt@ﬁeféd“taé’led@eafceftﬁ'éd§‘éﬁ?ﬂeé¥%%ﬁwrf”§ﬁ‘§ t he
tenperat ur g, %ﬂ@ agnogﬁe| Gl QR %&éﬁbuees%g%eeg%a NGsteRiiMEPEJBRS packifiiy | 09 of

t he tenperatur sanpl e chanber can be extracted either durl ng
shi pment orengineering I@@OWW@ mget auiementsifasgloealrshipingeed to t he cust oner

d wh -'

Sanpl o chamber bgse Tags 8 WAIEE SRR bl sndRde TRRT Y BR difahlT,
separat é grp@emonf Iraspetcaﬁ tothe bmbpdiseehtiiustnatedtin 6rg. 1p&ris oaclmgeetﬁelsra of the
sarpl & Chane” okt 164 R g |59 BHBHER! nSleabiéh SUheRNRonREAE S

(whi ch can roug a wreless sensor
by use of aseusuhvm*stepplfig\mqualsgdlms pbd@a@es@fpadeebamqomnok@gmyﬂtm.ner at a

i ti i nt t | t th
Jampie: chanbor - AbeSPERRY HasKaRE Pt R " P ErBBhe BlHaRE Jehik o ' ¢
determ Inat ianmtw@fto;i bethéempr@ﬂlt @ablesget to sécutmmesam)d ef thlealmwar dnit 'ang adi pnent
can utilize a

bl d
initiat'dd [%QPHPA?%E& o B‘?t i gaﬁ@ﬁg Bﬁ@n?e?éh? tR bgfus[eﬁl §é\&rg§er8 @?@ﬁbg} can

utilize a raaamunemseeérdbéarahpadkmgghhmts)t Ipepérhba@em@xpaﬁd(asnferpaammw alert
can be generat ed if the1 (?I‘I odi c ete ned to b ess J[dhan a

presel ect ed"SAH (JRAtRfidy 190 Hars; é‘é?‘éd%ﬁe'QPE”ﬁt' shofk| 'Ese
presel ect edExpdhdO8 ™ packaghiy |h§ertlﬁ1%€briaﬁs Wmirﬁmﬁzeaéhv&bﬁrhénﬂaf cd;ﬁcerrfs a£ss than
a preselected value and, once the alert is generated, either the shipping

cont ai ner é&ﬁ‘pééedr@éf?éjﬂt@@al RAMP3assd paaKagingh atQﬁ@é?ntT"ie;)’ 3%° pelp Fnimize

changenmt erdo@énnardaﬂﬁagé @rmercﬁewr@hr@ggﬁ gﬁéét@@lsﬁaglehl h auast.érhej@atanhar chanber
of the shipping contai ner can be transferred into a second sanpl e chanber

of a secondSAEHYERMIUINE PArkaging Inset sriepRlad 60 dusrybesam@Padipllt hat i s

mai nt ai i NGridhRdSECgrmsas & 59@0@%&%&@ With fifle SESMNCERGILROAGNERN! &1 neT
at a tenperature within the desire erature range In a fourth, Sseparate

group of adpdaus rathithat anyeipsked |CﬁXRQﬁﬂICO|mU'% Myist itiGuElcbefotniti ants & thene
shi ppi ng C%&sw?]éﬁ%rf tﬁéwﬁp.ﬁ Orggg?é)y Vﬁté’htgﬁgé‘ﬁ:sc%%’r’th%f sagf-‘bv?d?e kifRNid T er

associated wth the custone and tl Ivery tranSaction can be
i nitiat28d wpa@zsaelgsketbhcaﬂd\swog@m salthattibwd noheeanhsthe meitside dbtheishigplinged 1 n a

cont i 1 mat | SRosa G B8R L% of ¢ he shi ppi ng contai ner at the cust omer
desti nati on andFigue: t7ea1ser|amsjnadaes)bsehé aFampEotonicander 181 dolapledeWitvery ti ne
thermocouple wire 152 for use as a temperature probe, which is discussed in
greater detail below. Electronics unit 151 is protected inside a hollow portion of
25 cardboard packing frame 140 and is inserted therein through a cutout 141.
Turning now to the methods of the present invention, in an especially
preferred embodiment, the entire ordering and tracking process can be done on-
line by use of a computer via the Internet or a computer network through a web
portal. Although the methods listed below can also be implemented through
30 telephonic or other connections, the ease, speed and tracking abilities of a
computer network connection, as well as the ability to tie into software for use with

the present invention, make it more efficient than other connections.



In a sixth, separate group of aspects of the present invention, a second
custoner order with a second custoner point of origin is obtained and the
shi ppi ng wornrbawmex17i s shi pped fromthe custonmer point ofPconisgemn/oez2s: he
second custoner point of origin before the shipping container is shipped to
t he custoner destination or a secord custonmer order with a second custoner
destination is obtained and the shipping container is shipped to the second
custoner destin t| fore the shi p|n container is ship to a

r epur posi ng sit g‘&%rsg‘?%@ fhe s 'pFi"E ?)C%S?rd?yo %chgtlon@frq? H@?%Fe%?r

i nvention tnﬁerrsﬂWn%tﬁﬂomrﬂhléQ#@ﬁorB%B@%ér@hgﬁ\cﬁd‘lrﬂtgkd b o fiopsTestorkr a
tenperature controlled material This and further gw%ects and advantages

will be appssimtions tRdecsigriest fim @ gustoragh caminitigihactiNYR aremot ore
drawi ngs ang; S%gmg\‘gs&@?leeﬂoﬁ]e%ca@@ @Lﬁ’sthfneF hRigid W8It | BN aS&hgikOEldloet ow

BRI EF DESCRI [lustrates a cross section of a
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orientation wth an added absorbent™ | ayer in the specimen well In addition,

both Fig 1 idanifies gself and (ke castemer wrigint PYN (fa@-h@ IPFRIoR wherer hgshaliest i on
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illustrate I'n whi ower t|o of the cap sits In
thenecktubéab)wheﬂﬁethe}@amnt&ampmlstitppersepbrt| on sits above the necktube and

on top f foam iy é‘l:ué?ig}mef fnﬂﬁte‘% ér?or%e?&éﬁénﬁ%ﬁﬁ{ﬁ&mé IOP)e rfe%ti’{&ﬁ trﬂeol di ng

honeyconb i nsul ati on use I nner cont al ner
| i qui d nit rcogemerFi Bhis Snfogmativreg duhiutievivbal shtonwbe ghippedwdite amoiunt packaged
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condi tion for shipping € shi ppi ng

cont ai ner s onetlbéation hdquao’ne&giiai@eegstcebe shipped), lthd:dzye ahd. tlrﬁe the ﬁﬁatdnlahst rat es
a Cross sect. |.t ernative ckagin stem for, cryogen s

or Lented | 1BRFH TR SPGRRE S AEeBRROB R e B 1Ahe Bt WES PR BIBlS s
of a paeckags trobé magtdinedbedli tthesig@thd shiprmestybad bther lriforhhmﬁmdtmm system
shown in Fi i

. 8. W robe unit bein 9A-9F il lustrate a
packagi ng Hedrs Bab@PyaRtDeUSBRE S SBFLIBRNE Y B DR T ReERISSHIOS. i g
10 il ustr aboawmarwi\ceeed to inlreppattaaly ragGtdd Susping cora@inets heedeeao m@tiinods of
t he present_invention bl ock schematic illustrating

a processi nge SIAEr ¥i{ WY%X%‘Q@]TPH @éﬁ?%ﬁ@iﬁ%eﬂ‘ﬁ%ﬁ*ﬂte apfl timfeand, Degip it
DETAI LED DipréddisE b (hanabing i JHipdhts GReded to fulfill the customer order and return

20 any shipping containers to a repurposing site so that they can be reused. (If
required shipping containers are not available, the customer may be prompted to
try a different requested shipment date.)

Once a customer order is confirmed and it is confirmed that any shipping
container needed to fill the customer order is available, the steps necessary to

25 fulfill the order are initiated. These steps can be broken down broadly into
preparing an itinerary of all required shipment legs and placing shipping orders for
each shipment leg, preparing any shipping container needed to fill the customer
order and shipping it to the customer origin point and tracking the entire shipping
process.

30 Creating an itinerary of necessary shipments allows progress of the
shipping container to be tracked and monitored against projected shipping times

to help ensure that the shipping container reaches the customer destination while



The present invention will now be discussed in connection wth an

enbodi nent that uses a packaging systemillustrated in the Figures. The
packagi ngveysteamizirscl osed herein assists in maxi m zi ngpChasedioeizéncy of
the nethods for controlling shipnment of a tenperature controlled nmateri al
al so di sclosed herein while maximiging the length of tine that a liquid
refrigerant will maintain a sanple chanber within the shipping container at
a tenperature bel ow a desired maxji numtenperature, In one preferred

enbodi nent the §amplec §BAMPEME MG SHIPRING LoHINGT d§ ?g'&el?‘ﬁ'%g %?'B{?i”}?éi Bg\ﬁar

system i nchaidbdlgn sl Bl o Qfdsirédithakimaie fdrhedtatirs teMwithin Apdceeptble qui d
absorption system and novel packagi _n(1:1I concepts. |l n anot her enbodi nent, the

present i niempsratureirangezedhis isr GERFEHIY IBRPHRMBLIMRAI2 SPOPER tHUR NEses

packagi ng icﬂﬁ@;@ﬁ WRH & E@r‘o@erﬁ’rr?a%egtIlrﬁﬁte?johfésb'&d%fdré‘ethér@?@g’@f keduarandCS
(which are shown in Figs. "9A-F) for insulation. A shipping package al nost
by defi @it inaintaseds sanpe ¢hamiaroalld temreigtusdHelownts méqr%fgifn@("lﬁwffh
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packages that™ enconpass nost of t ackages that are shipped via package
del i very seeadheeshé nustaniengrigiarmeint, {hestime opsied for magmehippingeleg.cantbg s t hese
services t e Y BVART j 1 rshi 88! g a3mdzdd y

shi prment a%ﬁgﬁ%fe?jve%?@ ?’iearﬁg]('iufjr 2%%% I &g%?ﬁ?ﬁen&fgh g%l eagr yége@c

shi ppi ng companaiegghefficiespy bf theomeols spupientsyogen if laid on their sides
or nvepted as poecyobd B8R Gl BRkGmOABRRNTNG ! B SRETERE RN GHAlPP! NG
envi ronment . MbSt' 61 €se Shipping containers I nclude an Internal’, prinmary
absor bent matréandlthe tate andttene thietdustcansrismgateaglrwitt eakady for shigmept ateo

inhibit the _amount of liquid.cr t hat ..yl | illed, , e of

t hem conpl 3?8%’ airgrLP%gk g‘f %\P@H'bﬁgog%ﬁ?'be%ft@ﬁ% FQ}I%?;%@ ?'31“:"’65'%'8%@ Cc?ﬁogséur face

t ensi on capinddasoythbbsuphschiangiog tikas ipldckeas dlopsl ab pdasésie tditegime tveen thees and

| Taui a1 nahBRnecNg Men, i1 EREPEkeh o 5% HAPPIEY OV BR T Ree) MBS ehar
ser vi ce5do originf guitt d2eclfdd as poEsiEny it aatesdnd tiragehe diiometdafatertmwvilbeen a
Spi 11 age. PRACPCOEAFPTIRPLEN oS PRIDe SORBRY AT yes &t TG sme Srgiy- el t
need while fp@tnt,tth@ cui8idthel isABulE HNRBEY BE dwWike RF Beegiticipated atrival lirhgwf thei t rogen
container fromthe rigorous shi Epi n%Penvi ronnment. The present invention

al so incl u&@;@ﬂ%"é‘@?ﬁirﬁ@ RePreRared é‘?%ﬁhe%mﬁtte?@?@ﬁ"&l C.,O”frﬁl &he form
of ‘a pol ympriterifGatol thE dahdie @REABEE ST tHeSsHBIAY icbhfather Akl ABA Irbfuvn &nd

ability to wthstand repeated decontam nation cycles. In the Figures and

t he fol2Powilepgiedhipring eentainediosz shippeoler itamext shiePing drE: af\8aipapineRIS eat ur es
of the inv 1 [N ibid n I e i i t ughout
bot h the. dr U FoH e MR e el e e oot e

i n great er PiRkingi Up BB Ehippehdasodlreaslynigedns pcgl desdryerifed), randeprese thes

identified Iédﬁeﬁh?nigﬁi%”&%tainer is picked up at the customer origin point, all that
remains is for the shipment to be made to the customer destination according to
25 the order for this shipping leg that was calculated as part of the initial itinerary.
Alternatively, the order for picking up the shipper can be placed once delivery to

the customer origin point is confirmed.
When the various shipping legs go according to schedule, there should be
no problem in delivering the customer's temperature controlled material to the
30 customer destination in accordance with the initial itinerary developed when the
customer order is accepted. Also, because of the advance planning that goes into

the itinerary, downtimes between shipping events are minimized, which means



100 Dewar 10l1a inner shell 101b vacuuminsul ati on 101c outer shell 102
primary absorbent 103 specinmen well 103a optional absorbent for specinen
wel | 103 wOo2omewkilabe 105 f oam neckpl ug 106 shi ppi ng carPCousi@p/oagezt ure
108 cushioning material 109 secondary absorbent 110 shipping carton 111
neckplug cap 113 liquid flow path4E14 absorbent |ayer 121 foam di sk 122
gromret 123 ribbon 124 Nyl on disc 125 extension tube 126 washer 127
fastener 128 sieve pack 140 cardboard packing franme 141 cutout in cardboard
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ther mocoupla@nudyi& 1Fifusl Gatnex RRAKI WRlidHY) aP@@kagimsrel Beicbnnadinehabl ey, 1
illustrates a first cryogeni c shipping package shown in its normal upright
ori ent at i orshippingneont@ner, to1 hehcustemanegia reittans dRICKWRI PRt &vepisyed cDewar
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material 1 'S I nner nt'ainer tor the purpose of
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the customer origin point with a minimum amount of delay between the time that

10 the shipping container is charged with a cryogen and the time that the shipping

container arrives at the customer origin point. In addition, steps can be taken to

simplify, speed up and ensure the accuracy of the later shipping legs by pre-

printing labels for use on each shipping leg so that no additional shipping labels

need to be filled out and so that no errors can be introduced into the shipping

15  process due to incorrect entry of shipping information on a shipping label.

In the shipping packing system shown in Fig. 1, an additional shipping

carton is included within the initial shipping container (see Fig. 6A) that contains

preprinted shipping labels for each additional shipping leg, and flaps of the carton

can be folded so that only one shipping label (for the next shipping leg) is visible

20 atatime. Thus, when the shipping container leaves its original processing site a

Dewar is packaged inside of a shipping box and supported within that box by foam

packing materials. One flap of this box contains a shipping label for the shipment

leg from the customer origin point to a customer destination and another flap of

this box contains a shipping label for the return shipment leg from the customer

25 destination to a reprocessing facility. This shipping box, in turn, is then included

within a second outer shipping box which is used to ship the shipping container

from its original processing site to the customer origin point. When the shipping

container arrives at the customer origin point it is opened and the outer box is

removed, the sample is inserted into the sample chamber and then the inner box

30 is resealed with the customer destination label showing and it is ready for

shipment. When the shipping container arrives at the customer destination point it



103a can also fill the lower portion of the inner container, the |ower
portion of the specinmen well, so as to offer increased absorbent capacity
but reducwdepawizen capacity The inner container of thecDawsaroioz32sonnect ed
to the outer shell by nmeans of a cylindrical necktube 104 that all ows
access to the product stored wthiqg the specinen well In normal use, the
openi ng through the necktube is closed, or partially closed to the extent
that vapor is allowed to escape, with an insul ati ne | ug_105 that coul d
al so be cor§ PEERe the SRS 'Pdgm%e% Wpﬁ??@%ﬁtrSFeagg%W%léﬁ? 'gp@f:%%ngback 128
(shown in Eb&ht?shﬁbm@%tﬁélgﬂthgm Fig 1 for clarity) is |ocated between the
dual wal |l ed cryogenic and is cryogenically activated The external
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arrangement, %%et?ﬁat%qﬁnérgryv\#@? ?ngl}aﬁ]e%%e? p%vn&%hetggﬁé ghfﬁpinp%oﬁ%ﬁ& @l is

made of an ABSOrbent. mat imnatin a separately
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is a corrugated box wt S _openin t row acesstothe
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tot heh_specuonieamans)fra@edw dtill Deirsy locatp at thepastangeraaiyirf poiht@rneveordes ]?r ted
Into shipp a first

[ carton - used. to protect the whol e package. durin
g of 'St (SABHE PIFEHOT REK o sBiPlogcdentaier ot he ¢ESTIar stsht PBFT 2R at | on,
the |i g d iatet a@tg@mdqm ahcmedy blisgeguent m@mg@gemh tne gtavitiharadt cdrhige bot t om
of the inner cont a1 ner Ir—]bvvever en o?%f) e is lateral l'r¥
oriented afYynEglly ?dJ“S{eﬁeatlti §uanaime Beasoftyarg 5 FREY ARERMal?Y"9 o £l
the | ateraladcoswsd Mlbbl‘én%higﬁlnbh%fbmlbnCO”Frfé NRYw dréert Ran! g¥eplagéq | 1 qui d
in that orientation exceeds the elevation of the necktube opening into the

i nner cont AYRIPatIcalyeT| AlEH dhanrtasauiclodevielrrodgm tthe ERer@namaspheen bet ween
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vertically inverted sone ui run out o e contai ner. I'S not
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arrows 113 SRR ednéaibryagddr potdieinghrickrstin atibe tsohedidechpickyp time. ILat us
also assume that repeated delays result in a conclusion that shipment cannot be
made within a new itinerary timeframe for the customer order without adversely
25 affecting the sample because the cryogen in the shipping container does not have
sufficient useful life left to ensure the temperature of the sample chamber remains
below its desired maximum temperature. At this point there are three options for
dealing with the problem caused by the delay. The order can be cancelled in its
entirety (which may be better than losing the temperature controlled shipment
30 during shipment due to excessive heat in the sample chamber). Alternatively,
new cryogen can be added to the shipping container or a new shipping container

can be delivered to the customer origin point for use in filling the customer order



this invention, an aperture 107 in the surroundi ng cushioning structure 108
interrupts the flow path when the liquid nitrogen reaches the external end
of the newbtwtwenoidini s aperture preferentially directs tRreTiiSquiod23252 r ogen
toward the secondary absorbent and storage well 109 that captures the
liquid and allows it to vaporize bgfore it can reach the outside of the
package to escape as free liquid. Additionally, the external end of the

neckplug is capped with a disk. 111 that acts.to b]ock the path of any
liquid fl oWdRGA &W%thefﬁﬁst'e(dhi%d% Ltsﬁ@hailﬁ%r?fu al ﬁ‘?‘iﬁﬂf%‘irsﬁ‘x‘é"é’ﬂ% of
prot ecti on doptaidrenvesichevep aasinativelid chosen kRatdelagyan ndiresan in Bembgetsur f ace
of the cushioning structure 108. The conbi nati ons of these characteristics
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caused by excessive temperature.

25 A critical element of the shipping process is the ability to track the location
of the shipping container. Such location tracking allows verification of pick-up and
delivery and identifies where a shipping container is delayed or to where it might
be misdirected or diverted. In one especially preferred embodiment of the present
invention such tracking is accomplished by use of a wireless location sensor

30 identified with the shipping container during its shipment. The sensor is uniquely
identified with the shipping container and the customer order and can be readily
tracked by computer tracking software as its location is detected. Although the
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enbodi ment, the entire ordering and trac process can be done o n line
by use of deyownit an exsiing Hefrasitustuietsueh as Cefp@® can weparurkstichwielghs a web

tracking system can be utilized. For example, there are many locations that
presently offer free WiFi coverage that are located along many routes where a
25 FedEx® delivery truck could be expected to travel, an example of which might be
Starbucks® stores. [f the wireless location sensor is designed to opportunistically
utilize such WiFi hotspots to send its location via the Internet to a central tracking
program, interim movement of the shipping container can be tracked and, when
such movement is coupled with fixed point detection centers, such as at the
30 customer origin point and destinations, and central warehousing facilities, a good

picture of shipping container's location can be obtained, keeping in mind that
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that this return leg with a shipper be booked in connection with the initial customer
25 order (and, if need be, modified when the itinerary is modified) and that a
preprinted label for return to the reprocessing center be included with the shipping
container. Reprocessing of the shipping container helps to minimize landfill waste
and reduce the cost of the overall shipping process. In addition, it can facilitate
verification and accountability when a data log stored within the shipping container

30 is downloaded as part of reprocessing, as will be discussed hereinafter.
Because tracking of the location of the shipping container allows the
shipping progress to be documented and monitored real time by a computer, it
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i nitialpehiRRipaat!RGtakPin the datslbgmer origin point is carefully controlled
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outside a preselected temperature range. This function is one way in which the
25  ‘“health” of the shipping container can be monitored and tracked, especially if it is
combined with a location of the shipping container, since the periodic location of
the shipping container itself at a given time interval can be used to determine the
periodic health of the sample chamber according to at least one preselected
criterion such as, for example, anticipated remaining time required for the shipping
30 container to reach a customer destination. An alert can also be generated upon
detection of a trend predicting that the temperature in the sample chamber will

exceed a preselected threshold temperature within a predetermined time.
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container in which it is charged with a cryogen and ending with arrival of the
25 shipping container at a reprocessing facility. Thus, for example, let us assume
that a particular customer has multiple locations where samples are located that
are going to the same customer destination, or multiple customers are shipping to
the same customer destination, or a customer is shipping samples to multiple
destinations, or multiple customers located at different points within a given
30 location are shipping samples to different points within a second given location
(where the location is a city, state, country or other geographic region). In all such

scenarios, as long as the health of the shipping container is sufficient to
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adapted, configured and/or designed for integration in the processing system. For

25 example, a computing system might comprise a bus 1102 and/or other
mechanisms for communicating between processors, whether those processors
are integral to the computing system 110 or located in different, perhaps
physically separated subsystems, and device drivers 1103 may provide output
signals used to control internal and external components.

30 A computing system 110 suitable for use in the present invention typically
comprises memory 1106, 1116 that may include one or more of random access

memory (“RAM”), static memory, cache, flash memory and any other suitable type



delivery and identifies where a shipping container is delayed or to where
it mght be msdirected or diverted In one especially preferred enbodi nent
of the prweento/domienti on such tracking is acconplished pgTaseoiof2asw rel ess
| ocation sensor identified with the shipping container during its shipnent
The sensor is uniquely identified ath the shipping container and the
custoner order and can be readily tracked by conputer tracking software as

its location i.s detected Althouygh thel ocatipn aof .the sensor m ght .be

moni tored off HO@gRtIHYIGULa &?P;&‘dﬁ?‘i‘ﬁ@gi‘bﬁegﬁ 1§P% Yt O ﬁrechFB‘&f%go'Br ocess,
it need notmBEeREHAr ilh ¥oe dmbodiverd, AentorgANDE rmdushebarsmdre pcesstgs as it
is nonitored duriqr)? key points of the shippi _Egﬁ?'r;)ces? One way that the
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cost Accordﬂ)r'agéééz fairl ARRoryAY 08 n‘?a'}%e(:@sb%tg fof st_%t!ﬁ@ trtaﬁ%il%ﬁtgérﬂﬂéfr téﬁrpbteaﬁges, the

| ocation of the shipping contal ner "can noni t or ed etecting

wi rel ess | odaie isoeh seNMaiiablen and intar@ediafoinfargadieo agnermtedsidiyi ysgdidbing  at
di screet poLpl-§tiddof HEINERlct éfﬂg' froc@ssoHSt Coﬁmﬁﬁquaéyﬁerlngrﬂ? may .
10 fac e |71 ke, have its
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st ri but T8k SR Ribe SutEd gl B RFe Gl A nal STl pte usth, EPRREET, o

consol i dat ear athér cuoh dhusatred, is ocoupteda tqding ibasl at0 @rtothér eotmmunicationist ons)
i.at rE’;‘F‘Sand utilize

Such a system . can avqQjd the. present sts,asso d.wth

avai | abl e i MEPIAVTIe Alperollie ETRO% A4 By & (RFA 48l F0U0Y Ot e a4 ¢ he
ext ent 1Hhatotaer iimdermf iod e vicledisd ermtiuﬁtimme@bte@cbyt pesa@sssrs N010%e @ diod re: y
upon an exi sting. i nfrastructur uc s Fe r), an opportunistic wreless
P acki g syCldsm oG8N srirnge 41 £ 5D Ak pElas e Soltrin e SHe Bhs ¢ hat
present|y o hergnetieaiskV bpticaDdRk aged/bhidshadiek ltiestahgg baldiegtiyenindirettiyes wher e
a FedEx(r) delivery truck coul d xpected to tr an exanpl e of which

e e vel ,
m ght be StGMPQEE ?r)s%"ﬂ'bqeé@ap?ntg’h@ e;detPéE%tbP%éAS?ehog\@ﬁgem IGH8M gned to

oppor t uni stieghdnysritahtii&8d SeIC&toMidinshaétrPRLtS HelexeR0fbd byspldResddron 1l a the
Internet to a central tracking program interim novenent of the shipping

cont ai Mt cHW/¥e! 10pagkwall amathepiermalien. novenent is coupled with fixed
poi nt_detect i on cxfPifing sy§taT 186 niddy SroGidE UH GUBLit RF 'addiShiRYSPdtedNfh 12,
destinations, and central warehousing facilities, a good picture of
shi ppi ng comPigaltyen ascanyiohparsl. dasome asphadiments, diselgy system miangomprise
ol 0o S o N0, VR KARY RS LSt a0hg) 3 e
Wi rel ess | cdleqtiabumisesesnt digpiay, iptasntee dispiyean othev alifplayndevice that can be
25 configured and adapted to receive and display information to a user of the
computing system. Typically, device drivers 1103 can include a display driver,
graphics adapter and/or other modules that maintain a digital representation of a
display and convert the digital representation to a signal for driving a display
system 1112. The computing system 110 may also include logic and software to
30 generate a display signal provided to a remote terminal or different computing
system. An input device can be provided locally or through a remote system. It

will be appreciated that input and output can be provided from and to a wireless



can be located within the plug inserted into the necktube of the Dewar in

t he shi pping container Such | ocation ensures that the |ocation sensor wll
remai n Wiwb 20te9Damar and al so allows it to be conbi nedpairtus2avhes2ssensor
functions di scussed bel ow However, care nust be taken to protect the sensor
from damage that can occur if it cgyres into contact with Iiquid nitrogen

| eaked fromthe Dewar In addition, the wireless |ocation sensor will likely
need | ogic and other sensors to allowit to be turned on

en the
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reprinte ae or return to the r cessi center . nc ed with the
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addition, it can facilitate verification and accountability when a data | og

stored wi t hPY§!&MHECBRIoY S wt%ﬁ?%ﬂr@wﬁ&orﬂemre\é(a@da%squﬁre69 PeEQYHBessi ng,

as W | 11de ghtsgruseadimey eddkafl t & oRecarmepiér apkaied r%yttite g'eﬁér%ftécprthp@ﬁ the
shi ppi ng contai ner allows the ship tRItn% progress to be docunented and
fr el
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Such information could prove especially valuable 1n I ssues
rel ating toPEflelsmingy tltﬂ¢at“" ig lexarapies enée periogigeloration and f@mmgaidred@n’ta ng

shi pment, ofpi %c@ﬁ%&lb quﬁ@II i a@r}watfbrr'%x&r(ﬁ ihel ey P@@Mr&éﬁbcmewge di d

in fact occur ring shipne ogger ¢aR he | R In e ronics
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chanber carprbeelemad cotegid. Hyritesa caf |ra:ILmeoa¢yeasilomalmnable d!malﬂdd when tae
tenper at urech?o%%rngrdteﬁlfgqniff&teé.i dff Qrﬁ alert is generated, another combination of
hardware and software might be used to notify a monitoring agent (which may or
25 may not be a person) or to generate corrective action. Thus, embodiments of the
invention are not limited to any specific combination of hardware circuitry and

software.
The term “computer-readable medium” is used to define any medium that
can store and provide instructions and other data to a processor, particularly
30  where the instructions are to be executed by a processor and/or other peripheral
of the processing system. Such medium can include non-volatile storage, volatile

storage and transmission media. Non-volatile storage may be embodied on



t he sanpl e chanber For exanple, if the tenperature reading is taken in the
neckt ube, a sinple cal culation can be used to cal cul ate what the actual

t enper at we 20ro/hE7sanpl e chanber will be based upon thectivst@ooes2set ween

t he sanpl e chanber and the | ocation of the tenperature sensor in the
necktube It is especially preferreggthat a tenperature nonitor be a

W reless tenperature sensor that can be conbined with the wireless |ocation

sensor This allows for econony of manufacture a el Lm es eed for
two separ atreedif seble s QRliGRlc@sMIoRRIE BBl '@Fé‘&‘i'"&%g)q’ néﬁlﬁéﬁc?’ﬂégﬁ‘”%é( one
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sensors are I ntegra into a single unit" w data recording, |ocation
data can beemotdly digpicaliyt by tusepairretwerk epangction. t INenavlaile stpragr ey be

tenperature _sensar is incl i e.shi ppi tad it I be
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way in whi cFPT R0 ?rt%'rpgo? S%@a% 'ﬂﬁetﬁﬁgg @%‘H#an%g;’@,geg% lkor‘ga?r’oni.t odrtgg and
tracked, espedasié medid cart inciside doppynedidksifieribie disksathawhdieks, tthagnshie tarieng

container, since the perjiodic.locatil t hipRi NG talner Jtself at
a given tindY vg\ageﬁ%‘: ngq}g'@da(%%%})e@%’r ntlﬁ\ﬁ%ss’t P@m p%ﬁi%ﬁjiqcoqtbléga:b{a kéagf t he
sanpl e chanhediumc pandh rgrdsp papel Epet aopetiperesiseat etbdum tvath patterogiefas, for
exanple, anticip | Nj | I r_the,shippi container to
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of a Ej rend wr@ildb@tdrawytﬁmr r:héitgumerlmewatcuraecdmpdﬁélecmdg chanberdvvi |
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shi ppi ng apgseas ndfort éorddriehe of aSEar butgi §ystem boguch tnfeis bappinbigde
container to nonitor |ocation, tenperature and state of. hearlth via W rel ess
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essent i al | yrarfigylanragioafrepagncy (%F)\NQP@fh‘?pt@aﬁﬂdb‘éfr?@@dll%)e‘é{atangnlnﬁ‘é‘HCa§'GB§equent
measur enent 50 \ek@ht can be used to cal cul ate how much cryogen has been
di scharged and then, based upon the cryogen renaining, calculate the
expected |ife ofVariees rfeims of @Q"@H%géﬂd@b%%trf@%dlkﬁbw wpgriicipate an reMiding schar ge
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can be acquinagdpfiormity be stored in a different storage or a different part of storage prior to
or during execution.
A computing system may include a communication interface that provides
25 two-way data communication over a network that can include a local network, a
wide area network or some combination of the two. For example, an integrated
services digital network (ISDN) may used in combination with a local area network
(LAN). [n another example, a LAN may include a wireless link. A network link
typically provides data communication through one or more networks to other data
30 devices. For example, a network link may provide a connection through a local

network to a host computer or to a wide are network such as the Internet. A local



outside of the shipping container itself, such as from an opportunistic

net wor k di scussed above, that can then be used for other purposes The snart
chi p can we 2malduried i n el ectronics 152 So far the shi ppcmg/Soeioests2

di scl osed herein have been |imted to situations in which a single custoner
origin point ships to a single cusgponer destination However, nuch greater
efficiency can be obtained if nultiple custoner origin points and/or

cust oner destinations are included wthin ingle cycle of. the shipping
cont ai ner DAESVAR AR Wi HNERREL BN PR \GiS Sﬁaﬁﬁkﬁ?gtﬁgmﬁw;ﬂﬁﬂeﬁ'ﬁ %roﬂf’g‘faﬁer in

which it i ssighad gRecay SighaldayPgesanad ending with arrival of the shipping
container at a reprocessing facility Thus, for exanple, let us assune that

le, |
a particul ar cudt eRfBPUtGSYRIEM PR BSG BRAPT BIES RARMCE<SSIRAANGdNES@9PBaAT ed t hat
are goi ng tguh Na-SaRE FHGLRTBEdSI8RE It iRRrmionTU|H tHe! BtsrHet Smife 24 €
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shi pping to t%feI sanme custoner destination, or a customer is shipping
sanpl es & o sAiver pigbt gessmiia reswestedrcagel for @ncarnlisatinrePworae dhwyoatthe

di fferent painbs aM'dtMgp r@ceﬁl}evrl?ﬂeg§&%reié)%®ﬁl%a§ 'eapblf&tiéﬁmt%¢i@e§iiofrferent

points within a second given |ocation (where t ocation is a city, state,
country or toeteatageieyjraghneationedsiseribed in theiexgmplessakaygr i U regsivedsgdas t he

heal th of t IR QA t.al is sufficient to23 accomodat e addi ti onal
shi ppi ng | erggystgﬁggggg? ??gr@?&gﬁ?ﬂpmnt s can be made within a single cycle

of the shi ppdigosshPeserintians ofdbertain Aspeciaef thednsaniphi ng | egs are properly
coordinged. In T%tehf%Fe&‘Q@’ngesctriEﬁoﬁé‘épme”iﬂvé?ﬁfoﬂogreﬁF’r{énggd S benfgddiem a
g g w e point o

si npl e shi ppi ng net ho I nni h a sing i originationto a
si ngl e custamenoblimiging. plodmexanmple, tionglskiledshaherartiedt aparteciate thatahsi ngl e
repur posin ' to a Wele]l I 1N i.C e Ther... of i ppi ng
legs Nis 38%%’%@%?03& ?%E%r%’cﬁgﬁé%?fnb%% b‘g@é%n%%r? qu{sh{g ofr‘#ggmgﬁqté%s aé&d

heal t h of tdepablitigpidageribedt abaver anBuranherchmeefewel o additpymiah gompobentsier

still has ity | heal th Lni hg. af it h been shi.pped to its
final custgtﬁg'b Ol&ggrﬁeﬁa%?cgﬁ; ?E@hﬁo{aﬁ%atg&?c}sﬁﬁf %t'%sco Itﬁgé?veﬁ’:ﬂ?? er ent
cust onmet5 saarpl faghéosetcfontbobéldwt rod dan e rodtaisdd ppRinggtheofuhatiomatitidshand i s
beginning its own shipping,cycle,. oyrse, in gll such scenarigs, the

shi ppi ng | a‘H’é’I’%O"'SHPSt Hggcﬁ'ggﬂdéirﬁﬁreo%tlaﬁeét@(fapﬁﬁn\ﬁ'ﬁc%q1taQPF?&‘a(i%?Wd%ﬁ§€/e to be
?dj ust_edht Osléﬂtédtﬁmf}mt @ftérft%ir_@dldhglhtqjgﬁthe%ms@lﬂi %igclzlbﬁﬁ}lé, o(rj ce”ai ndshi ppih ng
egs m ght not ilize preprinted shippin abel s already affixed to the
shi ppi ng cont ai AP 08@?%}‘%;9&“% HP\’EP on Pi?v'q,eelsi’%{?’ﬁ‘sn%’i%ﬂ’t?éh%s tore
invention ciedtkg biRLHENEThEkbH BAGHERaHSIE Qh RnFOBPHIRe ShbadiFRMRY RS
network_and certain enbodj nents of the invention enploy a processi n? system

that imd udRkRCHCOMRHSSS B SRIPRHGHSINANETs YR Beme Of theseAreRrsiments pberaigficer t ai n
of the st ep&n‘?&%_@% iaD@hi @O MR traRSPEHY b%ﬁué%%n%%géﬂaﬁaﬂﬁ%ﬁﬂ{/,i ﬁ?\@ dbject

commercially avail abl e systemthat executes comerciall’y avail abl e
operati ng s§EPERErss HEfwaiks Ntcyasiogstpoints while in transit. The object may be

interrogated by devices connected to the network upon establishment of
connection between the object and the network. In some embodiments, the
25 object may also proactively transmit information through the network upon
determining presence of a suitable network and negotiating a connection with the
network. The object may transmit information using standard and proprietary
network protocols in a connection-based or connectionless mode of operation.
The object may use telecommunication networks to send, for example, short

30 messages and/or units of data.
In some of these embodiments, the object comprises an environmentally

controlled container. For example, a temperature-controlled chamber may be



W ndows(r), UNI X or a variant thereof, Linux, a real tinme operating system
and or a proprietary operating system The architecture of the conputing
syst em mayohelemared, configured and/ or designed for i rCEgrsatiooes2sn t he
processi ng system For exanple, a conputing system m ght conprise a bus
1102 and/or other nmechani sns for cgmuni cati ng between processors, whether
t hose processors are integral to the conputing system 110 or located in

di fferent, perhaps physically separated subsystens, anpd device drjivers 1103
Tay pr ovi dETGHRESLIED Gl TEMRESALIMEY RESORUPISHRY e GRgnation
conponent s.qo¢ Ay SQIMERE S¥StFRRehidhl SINdIGRDEIBCHFGhedHaidal rhdihsDr &8 &fdime
i nvention typically conprises nennrg 1106, 1116 that may include one or

e

nore of raretrndineenssliquichditipgen R be usedite emairiar§ degisgchtemparalyife Renor y
and any ot Wﬁé ﬁ%ﬁ@rbl e type24 of storage device that can be coupled to a
bus 1102 or ofher communi cation mechanism In sonme embodi ments, nenory 1106
and one5or nor eCeprieine egtiogdindrdgl, cam@ensystbmsf abd i oethedsi foramopitem?g devi ce

and/ or col | gﬁlgltnfn% &&Iiﬁﬂ&%ﬁ%@& @ﬁg%%ﬁtai%.mé/mgiﬂlﬂg’rco#ﬁﬁ cgé‘&ri)tpecaﬂsﬁéj for

storing i ndtract 10Rs can cause one _ ocessors 1104
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i nformation, .includi ng?i nstructions ex%%ut ed by processors 1104 and/ or

1105. Non- AAAdempEIng! %%&S%XF%‘P% i9¥§%de a nass storage device, such

as a magneti c dCekainOBhb6@medtss bt tRNIVERtIT BRViIdE Sfstérigtandmeldddifoect |y or
indirectly, tenporarily or sem -permanently coupled to the bus 1102 or

ot her commAREEHNEO PE¥RRMNeMARNh GONER s ehankesr i A§ei prRieFtuBraY JASIVER de

execut ed by, giReMH %%Kzée%Q%%&Fea&é@é1st@f§?¥\'@bbic@%a@feh%le§ Bf RbeEsHeN.
Conputing system 110 may provide an output Tor a display system 1112,
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CONpri se ongsQiatdBNitrOhe HbjdetD E%S%Qﬁéséjérﬁ%@ﬁvgp%, Foﬂybcfmrﬂ@&ﬁ{aggaép' ay,

el ectrol um nescent display, plasma display or other display devi that can
be conf20gursegcifiedithal apicirnte Hiturecavialebiliy @f apeytunsticmiedvensitcooneations. Uiser of

B:‘?Vg(rmp“t |sBfheSHfth ?rﬁg@dlfﬁgws? re Erg}n%ﬂtsgﬁ%g%%ﬁééiﬁg’d ﬁ%?dhfé?h”\%%ﬁ&frpi spl ay
, graphics adapter and/or other nodules thalt naintarn a digital
r epr esent atto oecasl aasensor parameter. The instructions may be generated based on a
comparison of observed data compared to an analysis of historical information
gathered by other monitoring devices traversing a similar route to the object in
25 transit. The route may lie between cities, states and countries. The route may
equally lie between points in a building.

In some of these embodiments, a control device provided in the object can
decide when the device must not transmit, e.g. when aboard an airplane. In some
of these embodiments, on/off determination is accomplished by means of an

30 analysis of elapsed time, location (see location), in response to monitored sensor
inputs (temp, altitude, vibration, vibration, RF frequency detection (speech, jet

engines, machinery etc.), exposure to magnetic fields, orientation, presence or



di splay and convert the digital representation to a signal for driving a
di splay system 1112. The conputing system 110 may al so i nclude |ogic and
sof t ware wo2gewvmiare a di splay signal provided to a rempCe/usesiozis2 or

di fferent conputing system An input device can be provided locally or
through a renote system It wll bg appreciated that input and output can
be provided fromand to a wirel ess25 device such as a PDA, a tablet

conputer or other system suitable equi pped to display. the. i s .and
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may gener atRF somhiynfsiatignsod ére deseetipnof setaiadd fleavescsersipteimimaienafng
system 110 J:er?ta }]&Q’oﬁ( Qc{oqggsssor execut es one or nore sequences of
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mai n menory’ causes one or nore proce )4 and/or 1105 to perform
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nbodi t f t.i L ty. b i , d ting t
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predetermned tine. In this exanple, once.periodic.lqcatijon d tenperature
data are re%'épé'ggte?}'ag%r&e'%ﬁ’@nsqaﬂ ef"?fgﬁ?atfdg‘rpr@)"('gﬁélbg%agﬂle&ﬁﬁ&‘teu?ﬁj% ic
net\é\ork chdsrebj;] itigirg phh?gdaﬁaar? &oea;mfd;]matidmty{prcau%lﬁngup@iSes’thﬁJ;anmbdtiban used
to determ ne, the periodi ealth of the chanber, accordi ng to at

| Sast one IREBaRT ohRerfom FentieatP e st TSGR By, MO Scaar| abl ¢
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noni t ori ng HHWAK IMRAPR¥P ey or nay not be a person) or to generate

corrective acti gR.sohfUss tHRIEBOSHPEIMBNRS af ARNItGVRNE)NEmamay Milternife toed to
any specific conbination of hardware circuitry and software. The term
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CD- ROM and MagReeg. Signal Strength Indications (RSSI) or Time Differential of Arrival (TDOA)
from one or more transceivers.
In some of these embodiments, a monitoring system may determine or
25 infer the location of an object using an estimate of where the object should be
based on the time elapsed since the object departed its point of origin. In some of
these embodiments, a monitoring system may determine or infer the location of an
object by observing the number of “hops” and duration of each hop, in a shipment
as defined by a barometer detecting ascension to altitude.
30 In some of these embodiments, data can be collected from a plurality of
objects in transit using one or more networks. The process of information

gathering or data harvesting from these objects will be referred to here as “data



Storage may be provided locally and in physical proximty to a processor or
renotely, typically by use of network connection. Non-volatile storage may
be renovakbeofwmmiconputi ng system as in the exanpl e ofCBlusRay/022¥D or CD
storage or nenory cards or sticks that can be easily connected or

di sconnected froma conputer usingsyg@ standard interface, including USB,
etc. Thus, conputerreadable nmedia can include floppy disks, flexible disks,
hard di sks netic tape, any other magnetic medium CD-ROVs, DVDs
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conbi nat i omeMdlé]orawbmwaae:eanrmebmmd{ (LAN). I'n another exarrpl e, a LAN may
includeamrelﬁfs Ilnk netvvork | ink t |callq¥FeprOV|de dat a

communi cati on t We%r@‘ Hiet MYERWON proyifRer@ dartal vf"@@go”%r
exanpl e15 a tRgiimMr Kndi icdltromdg bactsieh ara@ilNEThd Porthhriydbe adépweh Aeawork to

a host conmputer or to a wide are network such as the [nternet. Iocal 27
net wor k and&Wek AREF nBCNHRgt HEHIRPIG Semputieg rqsea!ceSé:ﬁ@aer%ﬂ@hécta
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one or nore networks to send nmessages and data, 1ncluding programcode and
ot her i nf orRRSEl B1RY 9 designechicsrinad-Dalraeipe @ndafayireceveny gmh 'ﬂwhﬂsfm“ﬂga

request ed Céé(fj\‘i‘eerrreﬁBvé’d)ﬂbhpé‘éﬁlﬁe é?{dogwreaf@ﬁﬂﬁ#:g%lﬁ Ngsd e‘asr fl%%acﬁqhémy

receive in response a downl oaded application that provi
anat om4%al Riesessig: load unekservisedan he resioedanpedainainstats nTEPyeproﬂdelreeld code

may be exeqihethdMofndbPEFIER internals, and services to detect any stoppage of the

system and alarm notification upon such detection. In some of these

embodiments, a wizard is provided to assist with data entry: in-grid editing may be

provided to simplify data entry and validation of information on a per-field instead
25 of a per-form basis.

In some of these embodiments, automatic generation of customs and
regulatory documentation that will accompany the shipment can be provided,
thereby eliminating the need for the customer to prepare such documentation in
connection with complex shipments. Some of these embodiments comprise

30 programmatic creation of a “Shipping Plan” which contains all of the necessary
steps and shipping procedures to complete the order, essentially constructing a

work-flow model or required steps to completion. Some of these embodiments



Addi tional Descriptions of Certain Aspects of the Invention The foregoing
descriptions of the invention are intended to be illustrative and not
limting.wBaniomeaapl e, those skilled in the art w || appceaisatie/otizar t he

i nvention can be practiced with various conbinations of the functionalities
and capabilities described above, gnd can include fewer or additional
conponents than descri bed above. Certain additional aspects and features of

the invention are further set forth bel ow, aSrr;:jS 0&3 be ob aln d u5|\r,:ﬁ t he
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transmt |nfoothea¢us¢nm<trsomlgume§ndwmeanfdr H servieasaegvenog \airiRgpcontareds in a
connect i @n- pasad gt % ectionl ess node of operation. The object may use

t el ecommuni Cat1on me s to send, for exanple, short nmessages and/or
units of data. I%menét@ﬁe@hﬁ@dlmmsdrmexcepm béridtiog and mpanagesenh
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obj ect
from the device or vendor system is believed to be un-correlated with respect to

expected values as determined by prior analysis and inferences derived from
similar shipments, over identical or similar routes, with like objects and their
25 contents.

Certain embodiments of the invention provide systems and methods for
tracking objects in transit. Some embodiments comprise measuring at least one
environmental condition experienced by an object in transit. Some of these
embodiments comprise detecting the presence of an adjacent network accessible

30 by the object. Some embodiments comprise transmitting information associated

with the object through the network in response to detecting an adjacent network.



Certai n enbodi ments of the invention provide systens and net hods for
operating an environnentally controlled chanber The object may include a
processi fgodewme10r a machi ne readabl e storage devi ce PhatuSenalkas2 a
processor maintain and receive pre-programred instructions determ ning
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temperature within the temperature controlled chamber and the measured
temperature is determined by a sensor that protrudes from a bottom surface of the

25 plug a predetermined distance into the chamber. In some of these embodiments,
the at least one environmental condition includes a plurality of temperatures within
the temperature controlled chamber, wherein at least some of the plurality of
temperatures are calculated based on the measured temperature and a table of
temperature gradients. ,

30 In some of these embodiments, the history of measurements comprises
measurements obtained at a selected sample rate. Some of these embodiments

comprise comparing the history of measurements with a set of expected
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t , pd t
ol oyed 'n & netdBY & PEpS STOORIREE RAPPAYE P ISBOHCS A BETSRES PUSURCe Lan

be qui ckby mc@raédﬁmb DRhREIMTRNESIC. FEMIRY of tHededergignimantdl gl Atviegétver se
manner for reli aﬁkﬁl '%%ﬁ The port al eg be demgned for | oad-bal anci ng and

f aul t-recov%?’?eé’ ONiESrafd 8GOS 6 SNCRRSYARM A arRleerthad fits inte thed t he

remai ni ng " hedknof @S eHaMBerl 0OY0 off 4 NFedPCeRsisBRe! BAGhALY bhb%?fnYérﬁ? gn be
restored. Certain portals may provide real tinme nonitorin system

i nternal s, BAPEEAAR IOSOE Brojides @ eyt @%@p@%@@m@etmowgﬁf@mmﬂm arm
not i i cati ogaéBQaviyIaRHahe Cohfefits éfr}héeﬁgmgér LR EIALL SBR BNl 2ar d 1 s

provided to assi st data entr I n-gri ting may be provi
si npl i 140 dafteﬁ‘P@fﬁtidSe strﬁ'@ﬁ cententats @etemlne@ﬁ\dhmaferwedn adalplerof gragliehts.nst ead of

a per-form basi §n dotheSBfhelE drRESEMBAROJIRB! fitg d%WoQWﬂéy %nga‘?n&é’r%%od? of

custons and
over or under sampling in response to the need to record information with more

resolution or fidelity. In some of these embodiments, a ship profile is loaded into

the device at the time of shipment, and the progress of the shipment is monitored
25 and alarms are generated in response to deviations from expected observations.

In some of these embodiments, this information and analysis may be

accomplished solely by the device, by the portal or in combination of the two

working together.

Certain embodiments of the invention provide systems and methods in which a
30  web portal controller automatically schedules a pickup for a next leg in the ship

plan in response to a determination from scan code or other sensor data that a



regul atory docunentation that will acconpany the shi pnent can be provided,
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pr ogr amat | SabSmBRRCHR! 4G M, éagwgksr%-gwe& REpSHURICAITE neRbulURI0R3 B L NeT
for all services covéring al 8gs° Contal ned Wi thin & si ngl e order. Sone of
t hese enbodéemimnseptabcouditiex exparienned &ndhé rshippatileneinete nbreomeErt theston

anal ysi s 1 SeRpGRMEHLLIMS RURGRE Sadlis ShAdiRed falblect Bl PIEhAD P bnd ! V21 N
observed sensor readi ngs, l'oecati ons and scan codes ovef tine so as to
const ruct ambeanetedrkspaaaessiele hyf theletedionmpiagg 1h @nmet dfdhesepmbsdintents, he

typi cal ,, mean, aver best _or wo ndi.ji. bser qf .t l.ane as
measurel]o byt%fa i ﬁ@Cf?%rﬁgg%p e&&’?fl?aé‘?cf ﬁét\?\%ﬁ(m'f ﬁ?@moﬁoﬁggﬁcﬁﬁgc\gﬁ otﬁg The
system can shiggabdeTobjecicthrdygh thiedat ledsttorne sduepgiblegnetworkawiehas least oneed
based on conpar.i. observed, data with historical praofiles, and internal
rulest ar AEBHT DB cottis ol Sums it HeseoerBRSinerE: md Pani et

det er m ne iihfonmatixe éreliudes diarientifivation df amsl shippablerobjeddtapiiva mistey dfsat
required. In some enbodi nents, ,exceptions can be inferred when apy data
recei ved frBtt ARe RSTRLSBRNG ohdBF SYUPBRMENE! ArOHoRd 1B rRCBIREl at ed
W th respecémbediespBC hecbsst)idl@stvasks aichioa W, byilukir &fd aaRIIS hetwiks.

i nferences derived fromsim|ar shipnments, over identical or simlar

routes, wi tiR 9M&OLEEER LERAINE NI FCCEBHPIE MEIWOrkE ARGYYE BAMOHISRIMIRI BP t he

i nvention pEfyivnS ¥RERFBpaYahor®! prRERLR! (IhagkinBy oPbihgsé SeiBodihindd t - Some
enbodi ments conprise neasuring at | east one environnental condition

exper i enced?dsgssbledistwerks includegiedwerks Symehielt enGiRIONRYS GANGHOR PESTWRFIRi se

detecting tie NeesRdrheleicdoaditdggent network accessible by the object.

Some enbodi ments conprise transmitting information associated with the

obj ect 2through tihesoma whrikess anhndinerist graseneetafngnerrramiort aecesséiiowor k. 32
In sone of \{diGsks GrBeREIRMer the'Shibp IS BhlebBR rhBlel Bl £first RELHEEH &N

obj ect
second location. In some of these embodiments, the electronic tag is configured

to determining that the shippable object has been moved based on a loss of
connection with a previously accessible network. In some of these embodiments,
25 detecting the presence of one or more networks includes detecting a network
accessible to the electronic tag while the shippable object is in transit between two
physically remote locations. In some of these embodiments, the electronic tag is
further configured to identify a physical location of the shippable object associated
with each measurement of the environmental condition. In some of these
30 embodiments, transmitting the information includes transmitting physical locations
associated with measurements. In some of these embodiments, the shippable

object comprises a shipping container having a temperature controlled chamber



identification and a history of neasurenents of the environnental

condition. In sone of these enbodi nents, the step of detecting is perforned
after thewolypmanwiilg noved froma first |location to a seeomasSc@oatizen. Somne
of these enbodi nents conprise determ ning that the object has been noved
based on a | oss of connection w thaghe adj acent network. Sone of these
enbodi nents conprise identifying the physical |ocation of the object,
wherein the step of transmitting information includes transmitti an

i denti fi cat Aot Wheraimdheg glesirenic tg%&&mp&'ﬁ‘?s SoYEelgss pRRSAL éﬁb%??rﬁh{t}gesgorrpri se
i denti fyi ngefBBdiRfENE, 4R al RESE o elirohRRNPICBRJItiOS iINeRRIBY ORmipRFALMRS On

mai nt ai ned by a conponent in the adjacent network. In sone of these

enmbodi nent sthei igaweratyiergpnineieh aameer Ingeae ehthese embogisperts, the hideryor ned
by a tracki i t j éc{% di nent s,
the step of B?rpgﬁés/drhgﬁf ﬁfr?g(%l g?%‘me%gﬁreﬁgn%??tgﬂrn%g??g;%eﬁf% trac I|§%8devi ce.

I n sone &f theseSemboiitheeaesbodimnents hstiengoripiseceonpriingdetbea Nsteel esfs
e oon! RGPS 41 Lhe LTI ALEohBnROTE Hind N5 Shese

enbodi nents, the object 1s a shippindg container conprising a tenperature
control | ed emantierentscwsprist gemeligh 2m asenwhen dingl hisitery edfnmeasuremaotsi ng
device is ayLaGREd R HePiddof DRl aRlRedslrRBRNINO mdd (AN Hadifione
enbodi nent s, € object is a shippling containér conprising a tenperature
control | ed tieraber valkeesbedombrauthbsarenipeimerngs atne sdreplei mate e atjuateki ng

device s ajtac to th seals the opening. In e qf these
enbodi mﬁt S?Efenoggrgta ;?rggeslgétgﬁé/ ag Fr‘%ﬁr@ﬁtpéﬁys'gglnlalc%}ﬁjgn'si'ﬂ%ﬁﬁgg%aiggré)gsur ed
t enper at ur eidentityiofi thehatt I1¢astpee atcessibboneétwert.ed chanber and t he neasured
tenperature is determ ned by a sensor that protrudes froma bottom surface
of the plug a predeterm ned di stance into the chanber. In sone of these
enbodi nent s, thewatle ltieasiveatien @ay ibeenndaticeibed Gl iviih Fefeence so aefthimr al ity
of tenperatu erature . contr

res wthin the te | | ed chanber erein at | east
sone of t hep%ﬁ?ﬂfe\éa FWOSW?'E%&B% u‘?rBt%Odé'fngméaF%‘(ﬂ g?@@l %8§%89th H’@yn%asur ed
t enper at sir eexaripla chbbfd abt toaiMiethatsebpe of tdiigvdriion! AdaRiIBBaEMbiESents
enbodi nent s, e hi stor% of measurenents coﬁﬁ%i ses neasurenments obtai ned at

a sel ected ahpirher Qodificalions Je A3poRessiie BurlirEndtye nbndinents dhafawill kg t he

history of pBasw &MBRES sKilkd i tHeehrt HavRyPAEIRASH SERRUISERY desiipBbei N the
hi story of peasurenents. Sone of these enbodi nents conprise generating an

al ar m when tHe®XERISr PNFR & BMBReHR Wiby A aviEelesso iansiaittek je dckifledeiasticenent s

by mor e t hagnigpiR@xoRiARerolu8ERAeBordRlgUR: the ERBEs AbséritRpien&aodidenba. the
sanple rate is g%austed based on thé tinme separation of corresponding

expect e me@iRr difbiiEeless rapamitlsr qawd deemsedi fenmany tavditigniag uredseshe
obj ect is dghlBd e Ao¥iaf sﬁ%@ﬁeﬂéo JIERLEAIR Sht®Ngs HseRGsCa)k tahdikt he

bottom of the contal ner so
example, the N leg shipping plan set forth herein could be adopted for other

logistical supply chains. Additionally, since the shipping methods described
herein are especially well suited for automation via computer software, additional
25 features could be provided by such software. As an example, computer software
could be used to generate forms needed for customs and to comply with
regulatory authorities and to complete such forms based upon the contents of
material to be shipped obtained during the ordering process. Moreover, the
shipping methods described herein can be adapted for use with shipping
30 containers that do not use a cryogen, but which control the temperature of a
specimen chamber by use of a phase change material that maintains a sample

chamber within the shipping container within a selected temperature range in



provi de a stable weight measurenent when the box is not seated in an
upright orientation. In sone of these enbodi nents, the weight of the object
i s used twocalooirare remai ni ng amount of refrigerant an#crhsusmbizs2|ife of
the cold storage remaining. In some of these enbodi nents, the weight of the
Dewar is determ ned from aut onmat ed3gcan code i nformation received froma
shi ppi ng conpany, and the renmaining life of the Dewar is cal cul ated
accordingly. Sone hese enbodlqents onprise ?Iect oni cs ?nd se sors

attached or 'SSRPRRS g‘?é €i3it 1638t ABHI EBPPIAIUGeReaEele JQeSMRifeaesolid

enbodi ment smatdiril at ré&ﬁ&émﬁ@%r@f(%*@ BheehafydsCd élfllduﬂerﬂﬁgfht fbeatﬁééd to
encapsul ated into a plug at fits into the neck of a chanber (e.g

of
Dewar). |n SOl e tﬁﬁ@@éat@rﬁﬂm sAssinien changhs delaghirraste@n qﬁpsslauda@t
short di st agegyd 4e&AHakEn ot tom of the plug into a space cavity above the
contents of the chanber. In sone of these enbodi nents, tenperature of the
contents®is det eM¢ACHEECI St fueherr ehpnges @nd mg@fl@tl@ﬂsm & aelval cangepisne of
these enbodyogimbed BRI L&Y \ré%n?%\é' HEddWhERdRba Rﬁg'fﬂﬁﬁ twe.f MEAndPLcdyder
sanpling in response to the need to record |nP tion wth nore resol ution
or fidelityoftha dissiasedinventiens amtrfineadyttee falowiigrelamstil e i s | oaded into
the device at the tine of shipnment, and the progress of the shipnent is
nonitored and alarns are generated in response to deviations from expected
observations. In sonme of these enbodinments, this information and anal ysis
may be acconplished solely by the device, by the portal or in conbination
of the two working together. Certain enbodi nents of the invention provide
systens and net hods in which a web portal controller automatically
schedul es a pickup for a next leg in the ship plan in response to a
determ nation fromscan code or other sensor data that a34 previous |eg has
been delivered, and where the tine el apsed between the two can be varied by
the customer or portal Certain enbodi nents of the invention provide systens
and nethods for tracking an object while the object is in transit Sone of
t hese enbodi ments conprise providing a shippable object wwth an electronic
tag In sonme of these enbodi nents, the electronic tag is configured to
periodically nmeasure at | east one environnmental condition experienced by
t he shi ppabl e object In sone of these enbodinents, the electronic tag is
configured to detect the presence of one or nore networks accessible by the
electronic tag In sone of these enbodi nents, the electronic tag is
configured to transmt information associated with the shippabl e object
t hrough the at | east one accessible network when at | east one accessible
network is detected In sone of these enbodi ments, the transmtted
information includes an identification of the shippable object and a
hi story of at |east one neasurenent of the environnmental condition In sone
of these



enbodi nents, accessible networks include WFi, cellular and satellite
networks In sonme of these enbodi nents, accessible networks include networks
havi ng nowereroyptiion and/ or password protection | n sonePofi/ushesm23252
enbodi nents, accessi bl e networks include networks for which encryption keys
and/ or passwords are available to ghe electronic tag In sone of these
enbodi nents, presence of one or nore accessible networks is detected after
t he shi ppabl e object is noved froma first |ocation to a second |ocation In
sone of the¥dabisitaimaBift's, the el ectronic tag is configured to deternmining
that the shippabl e obj ect has been noved based on a | oss of connection with
a previously accasi bheidiehpork hawsans: ebntdiftesaphRAl T sempelfgel ng the
presence of one or nore hetworks I ncludes detecting a network accessible to
t he el ect r opdndrolled) matetial, whereimitppangteodlig évplementad iy arcampuient Qesdemt wo
physically . € I - | oni c
Py i ottt PP PAEPLaRPe progERiie ponkalfod (S BRah R o rhote Rk e
obj ect assopiogtamd mMuidulesethermetbad gompesingof t he environmental condition In
sone of these enbodiments, transmtting the information includes
transmtting physical |ocations associated with neasurenents In sone of
t hese enbodi nentexecttitey, shitppaie er mbjesprocessops ofstbe camphitensystgme one ar ner
havi ng a tepperatu C I e i . Jyonic tag
conpri ses a"\?n?er%?"gé@e%g@é@% Hoﬁugég%e%pgé&?%gg mﬁ@@é@:&‘{r}é‘&ﬁ?gkﬁ@'gt | east one
envi r onh@nt storagendedia thratistocésidaseafor ampstontarrcedeyfwitihe cosgtomer atigin e
controll ed chamber.. In sone of these enpodi pents,., the history of
measur enent S900 i oRRr TR et 2 Lo e A Bt o anpl © rate.
Sone of these enbodi ments further conprise conmparing the history of
measurenents wth a set r?f expect ed rrEﬂs,[ur ene c%?i't Sorrﬁ: of theée ertrbc%di ment s
conpri se gener at9a4g "4 BIFESANER MHE" igtb(?r?fp ReaSIPRIAR FPRENS) iDdles from
the set of gupeghec RBAPIY hBRADS WthADER &hipping bEnthimBMWibireaaseecteal ue. I n
sone of these enbodi nents, the san@I e rate i s adjusted based on a

[

pr esel el ed'SPHT HBI% 4N PHESRRFSI Lalne) FclgBFlorNS LLTRRIAIU'S iRéEABAEEANEN
identity ofsﬁi@@nggaib%ﬁfpir@r&n@éﬁﬁ@r&@w Susteth¥Psrgin Yhint; @nkhe i nvention has
been described herein with reference to certain preferred enbodi nents,
those embodi nents have been presented by way of exanple only, and not to
limt the scope @isihhend wsﬂh?gamammd b&BRbp&ATREM tHE BLStoRa ofigint it
nodi fications are al So possible in alternative enbodi nents that wll be
obvi ous to foHBesusiRimer destingtiomie art having the benefit of this detailed
descri pjg on. For exanple, once a smart chip with a wireless transmtter is
included in the shipping containers used according to the nethods descri bed
herein, the smawheséih@® peripdid loedtinnsoftthesbippingezontaingrds rackexkdy fise ofrany
addi ti onal nre I shi : t ure. controll ed
addi t1onal pHORAS G5c4iBheLaRe LesRehet! witl! REPhipBhg ' BEREHBH dfing
shipment.

25
Claim 2 (original):  The method of claim 1, further comprising causing the
shipping container to be shipped from the customer destination to a repurposing
site.
30 Claim 3 (original): The method of claim 1, wherein temperature in the

sample chamber can be monitored by a wireless temperature sensor during
shipment of the shipping container.



exanple, the N leg shipping plan set forth herein could be adopted for

ot her logistical supply chains. Additionally, since the shipping nethods
descri bedwbersimiare especially well suited for autonmatiPOm/Us2@0O232PLt €1
software, additional features could be provided by such software. As an
exanpl e, conputer software could bggused to generate forns needed for
custons and to conply with regulatory authorities and to conplete such
forms based upon the contents of material to be shi pped obtained during the
ordering process. Mreover, the shipping methods described herein can be
adapted for use d’ré.hh%géﬂ ngv‘h HhathBgLPclfeB, HRerft a ok 189 % oreaRa, of but

whi ch control the te rg re o a speci men chanber by use o hase
change mat eeirgkrativat mmm:amaanmls chagwep|deiriog safirsnenti efhing QW@O'@%CQ[&{;

cont ai ner "‘fén'n‘ 'k &s?c%gr% F‘gﬁ’rkg&m’t%rtﬁéEE&o&%PQ?stln%?iénresponse to the at | east
one terrpera ure paraneter. r exanple, a solid material at room

t enper atiure (25C) that changes to a liquid mght be used to control the

t enper at ure of s ha r i e or

col d destinati ogzla' I(()r 'n@ %%trlngﬂ g)rft%@nq% ﬂ/gﬁ%éﬁgg%%qu(ﬂ%{‘%aé‘%@gns in

t he actual teopeegitire destbelmdplbecmmberargoeeadutbnylebe pmielemtetdhcblurmhképartl ng
fromthe spirit nds C sedlnventl the
follow ng c cPHIPRE W8$ diugn%| E|p|%e(§]§ Oﬁhecfg' PRI'Y C(Oo |"§?r?1§ 'ﬁ%g} od of
control | i ngorigjin pomnlb thé castomepdestinatien.control | ed material, wherein the

met hod L(f i npl enented in a conputer system conprising one or nore
processors configured to execute one or nore conputer program nodul es, the
met hod conpri si r(gairrea(adrlgﬁrian)g 101@ hbthodrd oimn nehepeincths sters isofertehated onput er
system one or re co ram uI es onfl red to communi cate with
el ectronic %Q%r‘%%di?ﬁ a? rﬁ 'Qgt E@ef H"ed“ %PBWQGB'P%‘PGW' h a
cust omner Orgcgblﬁtsﬂéltrﬁé pre@el@dﬁz’&qu%h@iafrémgﬁmwﬁ adftédétbrrhinagtimene tenperature
parameter; causing a phase change material to be added to a shipping

contai ner that maintains a sanple chanber within the shipping container

W thin g sel ect Qﬂalﬁﬁmrgﬂf{aw e 'Ifh@nrg@th'oa df%ﬁﬁﬁ@@uﬁfﬂer%%pﬁ%mb%iémﬁﬁﬁ
tenperature paraneter and ship ogﬁsal ng container to the cust omer

ori gi n poi m Perfgic bealdiqidhe P@“@'ﬁl MR Gwm%hﬂléfﬂe'ﬂt(ﬁfﬁfée SMPPIpe gOntaMer t he
cust omer ortbghélc&qugr d&stihBorpust oner destination; wherein a periodic

| ocation of the shipping container is tracked by use of a wireless |ocation
sensor associated with the shipping container during its shipnment. Caim?2

(original): The Ippgo&@;na@l awne%efh%ta}e&a@g?pm bpeo&gthg%émnﬁg' ppi ng

container to be s m t he custoner natron t epur pos
20 the penodlc health of the sample chamber during shipment of the shipping

container to the customer destination.

Claim 9 (original):  The method of claim 1, further comprising using

electronics to estimate a remaining useful life of the phase change material

25 chamber during shipment of the shipping container from the customer origin point

to the customer destination by use of a weight variable associated with said
shipping container.

Claim 10 (original): The method of claim 1, further comprising executing,
30 on the one or more processors of the computer system, one or more computer

program modules configured to generate a shipping plan which automatically



site. daim3 (original): The nethod of claim1, wherein tenperature in the
sanpl e chanber can be nonitored by a wirel ess tenperature sensor during

shi prrent WO 20tv9shi7ppi ng cont ai ner. 38 Cl aim4 (original pcT/iseonmwedzer of
claim3 , wherein a data log is created of tenperature in the sanple
chanber during shipnent of the shigping container fromthe custoner origin
point to the custoner destination. Gaim5 (original): The nethod of claim
3, wherein an alert is generated if terrperature in the sanpl e chanber goes

out si de a psehedulestaaickup dahead sleGrees%e I8 N Hieg8hiBRING RJa% FESRRERVE P t he
shi ppi ng COr@C%pFGIr an?uHﬁéﬂd?\etthﬁé%ﬁéswddﬂi goreﬂbué Idgthds e efUliferas.

destination aimo6 (original): The nethdd of claim5 , wherein the alert
i s generated upon detection of a trend predicting that tenperature in the

| hanb d r es. hi
sarpl o charber v 99 @il I MO £ F4A5 ¢ bBEERRUef gl n @
conpri simg det erproviding aasmmab@dmb;ectteaﬂhtem glectrdric tagrtpatds chraflmeed thar i ng
hi t of the shjppiy : iym 8
Cor /i nal )t The mobhOsTaNS BERMES: et e SRR EEhufigh BPercd BT
peri odi ¢ heal t h of by the shippabke aljeatber dur| ng shi prrent of the shipping

s m 1 further cingt Sindoeig of drer ohitR®: SebiT ke 0E BT ey
useful life of theelpbtamctzigaag@ mat eri al chanber durl ng shi pnent of the
dost | naf on by use' BPORNR e ARy A S dsbretesthh AR e te

cont ai ner. d ai m 1@fdroatign raalsc)clatEBGNm’etdehlpbamé eutmct,thffdwgh hﬁe atdepsti si ng
mor 6 comput erpr oGP FHSIUPETBEAR gur cd to gener ate a shi ppi ng. pl an whi ch

automatical | y39 vﬂcé?@lﬁlultr%s tﬁan@hﬁitl@w ihfOFm &R ifdhGdeRS SinV eddrigcdtiont lbe i ppi ng
pl an responsive ﬁo rece confirmation that the correspondl ng preV| ous

| eg has beebRRAGS gPigAt a %lhﬂﬁ“ﬂ qf &t.iﬂSham megsHEamRIY of e £ PEERM! @n
obj ect 1% tgamagioh, conprising: providing a shippabl e obj ect with an
electronic tag that is configured to: periodically neasure at |east one
envi ronnmental condition experienced by the shi ppable object; detect the

presence of one Q&N & r a\f)orm ﬁlﬁmsa)fbasmbthRe@.rﬁEFé sBALE of e &nd
respon5| ve to detecti ng a |'east one accessi bl e net wor transmtti ng

i nf or mat i onMa&sakgessible WYWﬁrkﬁhé defectasaites tadjshippablarabirgl is movee flosnat
first location to a second location.
20
Claim 13 (original): The method of claim 11, the electronic tag is further
configured to determine when the shippable object has been moved based on a

loss of connection with a previously accessible network.

25 Claim 14 (original): The method of claim 11, wherein detecting the
presence of one or more networks includes detecting a network accessible to the
electronic tag while the shippable object is in transit between two physically
remote locations.

30 Claim 15 (original): The method of claim 14, wherein the electronic tag is
further configured to identify a physical location of the shippable object associated

with each measurement of the environmental condition, wherein the transmitting



one accessi ble network, wherein the transmtted information includes an
identification of the shippable object and a history of at |east one

measur enewo 20fo/®na7envi ronnental condition. Caim 12 (orcgiusadipo23eke et hod
of claim 11, wherein presence of one or nore accessible networks is
detected after the shippable objechgis noved froma first |location to a
second location. Caim113 (original): The nmethod of claim 11, the

el ectronic tag is further configured to determn WPen t he shi ppabl g obj ect
has been noilfed iHfeEBatiash ACUGeS g’?”%ﬁ%ti’%'%’tﬁ"’é 'W%v?%ﬁ%f%ﬁ‘gcwggsi bl e
network. O abR*é8mehfst ginal): The method of claim 11, wherein detecting the
presence of one or nore networks includes detecting a network accessible to
the electronic tag while the shippable object is in transit between two

physi cally renotg.l L ORSH. j (o 419 ) t i@ahm 14,
wherein the el ec ralgﬁi?giér%%%@r Fﬁﬁb dcégn#%@ﬂ?éédﬂ Q%Qﬁofg%t%%b agrepﬁ%@lbtcal

| ocat i orb of cdarheriseli @ salppingo bprteinendwvingad dempetature acdntioiied whamdeat a6t t he
envi r onmment Lt ) ' : 1L LL1Ng40 the information

i ncl udes tr@h%%%?ﬁbe%%ﬁyg}%%ﬁ&ﬂB%% %%Q%§%%¢g§'ed Wi th nmeasurenents.
Claim116 (original): The nethod of claim15, wherein the shippabl e object
conpr i ses, @ St RALRY. TN AR THEVLBMA, LPERRh He G a' [ etk shapger and
wherein the el ectronic tag conprises a w reéless sensor. arm

(origi nal) : eMrenmentadcoofiitioh anoludés aMemperaturdeof athel teaweratne eontroliednent al
condi tigd‘n i rhcal deis a tenperature of the tenperature controlled chanber.
Caiml (o?l éﬁ] 1): The nethod of claim 17, wherein the history of
measurenents conpri ses nmeasurenents obtained at a sel ected sanple rate.

Claim19 (original): Jhe meth of claim18, further conprising: cormparing
the history of #gﬁéh?%ﬁ%w?tbwaﬂ}? a{ngtbf’d of g@d@ct@d WeelEl éh%ntgnggoryan%p
gener ati ng meadhramenighmmnprides Meskareynadits oBtamiet eirartefectriéahsis rateom t he set

of expected neasurenents by nore than a maxi num tol erance value. Caim 20
(original): The nethod of claim19, wherein the sanple rate is adjusted

based ors a preseatigiat €9l (rRirnaBbirRe Aidhdd6f dMIdS1 & dirtHed €ahipBiBings i dentified
based on Identi tc%m%farigg ethaé[ Aig%?; gln emggscuergr%ier?tlse vrvllstaht \Agr Ié'et of expected
measurements; and
generating an alarm when the history of measurements deviates from the
set of expected measurements by more than a maximum tolerance value.
20
Claim 20 (original): The method of claim 19, wherein the sample rate is
adjusted based on a preselected variable and the physical location is identified

based on identity of the at least one accessible network.



