TI TLE OF THE | NVENTI ON METHODS FOR PURI FYI NG ANTI BODI ES USI NG PROTEI N A
AFFI NI TY CHROVATOGRAPHY Thr oughout this application, various references are
ref erred wo 2000/04pslbi ¢ nuneral s i n parent heses. Di scl osures/ustomhseres
publications in their entireties are hereby incorporated by reference into
the application to nore fully describe the state of the art to which this

i nvention pertains. Full bibliographic citation for these references may be
found i medi ately preceding the clains. BACKGROUND OF THE | NVENTI ON Over

t he past decade, the applications for therapeutic nonoclonal antibodies
(mAbs) have significantly increased. MAb stability represents a current
challenge in the purification and fornul ati on of these proteins. MAb
instability leads to high |l evels of aggregated mAb in protein formul ations,
whi ch can have several disadvantages including changing protein activity
and potentially | eading to undesirable i munol ogical responses in patients.
Protein A affinity chromatography is a powerful and w dely-used tool for
purifying anti bodi es. CONDACER HOLEBR WIAHHABENERS anti body fromthe
Protein Aresin, acidic conditions are required due to the high affinity of
t he nonocl onal antibodies to the resin. Exposure to these acidic conditions
can result in the formation of protein aggregates. Sone strategies to
address aggregation during Protein A chromatography have been previously
described in the literature (1, 2, 3, 4, 5 6). Furthernore, a |ow pH hold
step following elution is required for viral inactivation and can al so
result in the formation of protein aggregates (7, 8, 9)- Previously, one
approach to reducing protein aggregation in mAb fornul ati ons was to use
addi ti onal chromatography steps. This solution is both expensive in terns
of materials and processing tine; and it also results in product |osses
with each step, which can reduce the overall yield of mAb product. Another
previ ous approach to reducing protein aggregation in mAb fornul ati ons was
to use advanced chromat ography net hods, such as peak cutting,to reduce the
amount of protein aggregation follow ng the affinity chromatography step.
These approaches are tine-consum ng, and they are often unsuccessf ul
necessitating additional chromatography steps to produce rnAb formul ations
suitable for human use. Yet another previous approach to reducing protein
aggregation in mAb formul ati ons was to use stabilizing agents, which can
have several disadvantages including, changes in protein activity,
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colum; (b) eluting the nononeric nonoclonal antibody fromthe Protein A
affinity chromatography colum with an elution buffer; and (c) collecting
one or nowe 2hremabsoens of the nonomeric nonocl onal anti bedy/fseamsiosizep (b) to
forma Protein A product pool, whereim the product pool (i) conprises |ess
than 5% hi gher order aggregate, and (ii) has a pH from about 3.5 to about
4.5, thereby purifying the nmononeric nonoclonal antibody fromthe sanple.
This invention provides a second nethod for purifying a nononeric

nonocl onal antibody froma sanple, wherein the sanple conprises the
nmononeri ¢ nonocl onal anti body, host cell inpurities, diners, and higher
order aggregates, conprising: (a) contacting the sanple with a Protein A
affinity chromatographic colum at a tenperature from about 150C to about

270C, (b) el uti ri ¢ nmonocl onal antibody fromthe Protein A

affinity cﬁég%%ﬂgﬁﬁgghygﬁﬁgfé#ﬁ‘mﬁth an elution buffer conprising citrate

at a concent r atTIQ8inkE@BnaRAAIPrBE thhiichorReYE cdtlIRDs Mr c@theé&d, col I ecting

one or nore fractions of the nononeric nonoclonal antibody fromstep (b) to

form a Protsei anapst asldeployasit. Wnedaseriibedipad ghustraed ipwotry(isys. clokpri ses | ess

than 5% hi giel. (9 EBdiﬁQQ{]ﬁ%ﬁa‘?ed e(dtér?de&‘ﬁée. %}1&!&%}5 gﬁ@ &Qﬁ#ﬁe 3.5 to about
anti body

4.0, thereby purifyrng the nmononeri c nonocl ona n om t he sanpl e.
Thi s i nvent¢mionlipenegheibedhdrbinrsbowetdadg sCdra divers foy thegleplogymantndanc nonocl onal

anti body from a I wherein the sanple c ri ses.the nononeric

monocl onal SEHI D AUSTIT 8 ST 245 bR 1 Ut fhp LTty TSGR aROTEY der

aggr egat eSgecie@iaa dndiin@istr{ age ARMh@ACLtENITRINBVERIR iR oMot fesacRrdtRh&aA af finity
chromat ographi ¢ colum at a tenperature from about 15C to about 270C; (b)
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concentration from about to about 5.200 and (c) collecting one
or nore fraoiplgnsenofvat tigheessenklyifonmtnosérenabstalnticbody from step (b) to

forma Protein roduct pool., .wher.ein the produyct pool .(i) conprises |ess
than 5% hi gher OraanooieRatin MORHGH " ReB ARV IR bt 58 1o abour
4.5, ther elndepintéfsyibagiitdre SHRROGENOrsTHNG VoVl indnbtipey sidtam, it
sanpl e. BRIEF DESCRI PTI ON. OF THE DRAW NGS Fi gure 1 shows the rate of higher
order aggr BareIotagarretniere fof IpipbPRt Froprnceicd g siaelr (R si8n of time at
40C, 170C @ndh }7L8kcAro 8l BRipkcstdikir shppBNaGlsandlvs &S éﬂ&glﬁa({kﬁFQ ID NG 1 and
SEQ ID NGO 2 shown in Figure 22). In tRe figure, o = pH®B.1 at 4C, o pH 6.1
at 17C, anwcmriespHngervater dgpe. ardirguedeto2listiweouph ef ivex & nadre ibugexs™.or der

19 and 57cth B RRo Bl 008 bR vt St uby (LS W T and Seo 10
NO 2 shownsecondrtagperfails? B) may switdtetofhigaweauxdiarp kb @o Sscadbndddtageo (phfa3. 5 at 170C,

and D= pH 3.5 gt 370C, Fjgyre 3 shows the rate of dinper. formation at a PAP
pool pH of SO Gl g & il s b ety B (B ot | - DRK- 1
nonocl onal gig&td RQU¥ntainky, i dnh@¥Ry. Althowdd & idhpRfveOft in AivieFtetd, at 17C, and
DpH 6.1 at 370C. Figure 4 shows t%e rate of dinmer formation for the

ant i - DKK- 1thisewiongomeal stahtcpisuyr distressePAPvep sobe Withipfvisgalmndswimminget i on of

time at 4C,. Lo 5 ' = pH 3.5 at
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apart than they are able to swim with a single breath. There is also a 50/50 chance

that gas failure will occur after exhalation, before his next breath, severely limiting his
ability to access a secondary source of gas.

The situation is further complicated by current designs which tend to place the
distressed diver to the side or rear of the safe diver supplying the gas. This makes
visual communication between the two divers difficult, if not impossible, at the very
moment communication is needed the most. If the distressed diver goes into a state of

panic, the lives of both divers may be endangered. Indeed, statistics demonstrate an



anti-DKK-1 nonocl onal antibody at a PAP pool pH of 3.5 as a function of
time at 25C and 300C. In the figure, o pH 3.5 at 250C and o = pH 3.5 at
300C. Fi guoeofi/abhowns the rate of dinmer formation for thecaniskeooiss2is

nonocl onal anti body at a PAP pool pH ®8f 3.5 as a function of tinme at 250C
and 3Q0C. In the figure, DpH 3.5 at 25C, and o = pH 3.5 at 300C. Figure 7
shows the rate of higher order aggregate formation at a pH of 4.0, 4.5, and
5.0 as a function of tine at 21C for the anti-DKK-1 nonocl onal antibody. In
the figure, a =pH 4.0 at 2 10C, o pH 4.5 at 2 10C5 and D pH 5.0 at

21C. Figure 8 shows the rate of higher order aggregate formation at a pH of
4.0, 4.5, and 5.0 as a function of tine at 300C for the anti-DKK-1

nonocl onal antibody. In the figure, a =pH 4.0 at 300C, o pH 4.5 at 30C, and
D=pH5.0 at .300C. Figyre 9 shows the rate of diner fqrmation at a pH of
20" 5 Cfniag o s S G PR bty s et b it . 5

nonocl onal y@iRtonBo@Mth dfithd e divgure, D pH 4.0 at 21C, o pH 4.5 at 21C, and D
pH 5.0 at 21C. Figure 10 shows the rate of dinmer formation at a pH of 4.0,
4.5, and 5.0 asMastfigpestanshi s caripercat/ yeoe depien (et Hbircdrrdant aienocl onal

ant i body. : I = 4. - - z.pH. 4. 5 and D = pH
5.0 at 3Cd%ﬁy&gﬁgiFg%%%ugﬁ%ﬁgBF%%eﬁgﬁ%%§ﬁ¥g$g§t%%%%?T%Hgﬁégggggaversus tinme
at 40C, 17&s spBothahdt@OFCufangemndre iaoftno-uSKK- 1 nonocl onal anti body PAP at
pH 3.5. In the figure, =300C =25 0C A 170C and x 4C. Figure 12 shows

hi gher order aa e r ' function of tinme and tenperature at
pH 3.91 aggA%éFv(ggﬁhﬁ?ée%ﬁﬁiéﬁﬁﬁgﬁp@ﬁﬁﬁ%r the anti-DKK- 1 nonocl onal
anti body. I n thesPhoys 2949880 ftd Bs P 6 US2666/63 7549Hbodh Hovthe 150C, D = pH

3.91 at 20C and x pH 3.91 at 24 0C. Figure 13 shows hi gher order aggregate
formati on @BOT WGP b Wingresas coB@mi WHEMLOGC MEAd By & ¢ixgre Fgethcent rat i on
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citrate atespesidhony thpssuheers sho akdhgsleet skibal eppaensessang frinefeneiat i - DKKI

anti body 0,30 §M,8Q;sxand 100 MM citrate at pH 3.5. Figure 15C shows the
DSC profiles for the anti-DKKI antibody in 30 MM 60 mM and 100 mMcitrate
at pH 4.0. Fi gufte design dhiisisncidsef DEGygems shoman dreexttimeyeardtiist, Dikkintient | body i n
30 MV 60 mM an 00 mMMcitrate at.pH 4,5. Figure 16B shows the DSC
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much more difficult to don and remove. ~ Alternatively, if attached to the side,

(instead of on top of the main container), the distribution of weight is off-axis and
similarly, off-balance / equilibrium on every axis. The off-axis weight tends to roll
the diver on his side while diving. This requires the diver to change the distribution of
weight on his weight system to compensate. If the safe diver deploys his gas
container to a distressed diver, the faulty weight distribution remains. Similarly this
design solution creates uneven drag in the water. Divers are required to compensate
differently for all unequal conditions (balance, trim, drag) with or without the system
attached. Failure to compensate contributes to diver fatigue and discomfort and

concurrently decreases in diver safety and pleasure.



Fi gure 16D shows the DSC profiles for the anti-DKKI antibody in 30 mM 60
nmvi and 100 mMcitrate at pH 6.0. Figure 17 shows the rate of higher order
aggr egat ewbanioihesoant i - DKK-1 nonocl onal anti body f or matcenustans/o§273rM
citrate elution with and without 50 nm arginine at 25C. In the figure, 0 =
60 MM citrate + 50 MM arginine at pH 3.5 and 25C, and o 60 mMcitrate only
at pH 3.5 and 250C. Figure 18 shows the rate of higher order aggregate
formation for the anti-DKK-1 nonocl onal antibody for 100 mMcitrate elution
with and without 250 mMarginine at 25 0OC. In the figure, 0 100 mMMcitrate
+ 250 mM arginine at pH 3.5 and 250C, and G 100 nmMcitrate only at pH 3.5
and 250C. Figure 19 shows the rate of higher order aggregate formation for
the anti-DKK-1 nonocl onal antibody for various citrate concentrations as

conpared to ph ate buffer s a.func of t' at . 250C. I the figure,
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nonocl onal Ca&ﬁﬁlbfdf&f‘)aﬁis%wﬁh the nop dunstieniss { %Crto t hat HaaRsteeed tP gRt chai ns.
(SEQ ID NC%mﬂt %% é@@oh‘[@m'ép ‘&)ﬂeﬂ: élﬁwdeoyzzgsamy}@ {hla%hsﬁ@gs'ed ARBLis# 1 nmonocl onal

anti body amno acid sequences for the heavy and |ight chains. (SEQ D NO 3
and SEQ | DyNCrly) foFGegue élemesinbmndﬁ@ safatdlveAmau#smffln@md@Isvahragthaﬂmi body

am no aCI d Sq%uSeCnCVelSS aI N Catl CX lq SS an(lireas a Qg (¥ 5 and SEQ
ID NO 6) Figuré™ s EHov mrfpﬁ e 1%? T’ Aonoeronar - |%ody am no
aci d) sequedfieas 1sfdii;]f1ct1hl©r Ihiﬁ;mslmbandf the @h?ressﬁiidln& de(ria@ zij @VlNQlﬂsa&rHi}:eﬁiEQ I kl?
NO 8) Figure 26 sho t he alignnment of the no aci d sequence fromthe

| g@2mt Fc PEGiDR° BFY {Hdh ot SHArcParts BBty cURpaiedhods # Al B the Fc

regions frQphih@Sthe dl&@%sedmr SQ%S%T}&A geglguﬁﬁ?‘qglaggﬂan%S%Eaﬂld\N ENTI ON

Definitions The term "protein" "pol ypept de" as used herein shall nean a
pol ypept i descerdaathipe ditresasddiveic |Edh¢re3shptmé@n bofptdl eneithpr duVﬁkeﬁbqtngp her by

p_eptl de boggrshc@i?ld%??achgfqtﬁlthait bgl%%dﬁc?%%eﬁc n& (ﬁ.‘ IXerllltéF{/sggﬁﬁgeos ObU| in, " and

"1 mmunogl obul'i'n " nolecu 8 US&d 1 Nt er & antlbody has
a uni que structlune dlfieatatiahd lews beetn thadetyb migbsé tveo spp@aichigts. SveilgePatertbut  al |

anti bodi es_ha gﬁ r ure 3 gﬁg erel The basic
ot ot o5, K, 16, TR, QL) Ay 01 HELS 68 535K RSO, QG B e bast
tetramer has; WyPatéd e Bmlsspadnasugpataﬂlwcpa@up @Q9 GihaicSthe 8aCHNRAE havi ng
one "light" chai n (about 25 kDa) and one

may be removed, albeit with considerable difficulty. Again, because the attachment

location is on the main tank, on the back and out of sight of the diver, it is very

difficult to reach by the diver encumbered by his equipment. This is highly

problematic in an emergency situation. Even if eventually removed, it may not be in

time. The difference between life and death can be as short as a single second. Even

with successful extraction, diver imbalance / faulty trim still occurs as a result of the

alternation and redistribution of weight. The claims are limited to a quick release of a

secondary air supply that is attached to the “scuba main air supply tank”. This

location is precisely from where the instant embodiment removes the secondary air

supply, for all the safety reasons identified.



"heavy" chain (about 50-70 kDa). The am no-term nal portion of each chain

i ncludes a variable region of about 100 to 110 or nobre am no aci ds

primaril ywoespenssoll e for antigen recognition. The carbexyAtsesogiossl73 porti on
of each chain defines a constant regi®én primarily responsible for effector
function (10). The term "Fc" fragnment shall refer to the 'fragnent
crystallized" Cterm nal region of the antibody containing the CJFf2 and CH3
dormai ns. The term "Fab" fragnent shall refer to the 'fragnment antigen

bi ndi ng" region of the antibody containing the VHA Q VL and CL domains. The
term "nonocl onal anti body” (mAb) as used herein shall refer to an anti body
obt ai ned from a popul ati on of substantially honbgeneous anti bodies, i.e.,

t he individual antibodies conprising the population are identical except
for possible n ally o [ nutatjons.thatf .may be present i.n m nor
anounts. Monoch SRERCEEN st DB HRGHIPa LRI PE VG R cat RBEARA agal nst
a singl e aRh@emts:lysittaBhedrt HRNBEINRbRaink) bEOMKHE ASArrdnQc GO VIRA aRBAhe
(pol ycl onal ) antibody preparations which typically I nclude different

ant i bodi esgaishrrdy Adlygedindant (eRpprats fast and seemistian fagulaeppifopessh, each mab is
directed e I .m t ' it to their
specifici?g?hﬁﬁﬁaﬁrg%g%hggggggggggﬁgfg%g%bgﬁfggigggaﬁﬁggﬁgﬁg%ﬁgggcan be
synt hesi zed thpuplyby i Theraggesiet voe savumgsen tleersingdd @d filyfeadtraeare neghgridgl obul i ns.
The term "nonoclopal " ipdj.cates the.character of the antj bod s being

obt ai ned fHOMAESpsehhET UER)TRoho LTSt 85055 driet BhSF) URTIEBSET es. and i s
not to be weiftet caedisaRsig@ bW fdtgnRYMHSHE EHAngS oft Jae cambihbaghe dy any
parti cul arret hod.. For exanpl e, the nonocl onal antibodies herein can be nade
by the hybPFeiBatioRetotcendisdundanicges petenby Thorpiap fet thigpatept 9gig) navat ur e,

256: 495, Of e ?&th@}iﬁ%elbé(r theRLHBY B?‘Héldggj'%he'@%ﬂaﬁlqﬁlscfrib%&)co thER@ird €r m

"nmononeri ¢ nonocl onal anti body” as used herei'n sha refer to an anti body

mol ecul e clenk.ai ni ng two heavy chains and two |ight chains, i.e. a nononer.
As used herein,,an r.anfi - - 1" anti body sh nme nal anti body
w th the am no S BIECH. ARLutpuRT oG oaRd RIS RONER PP S8R A6 n T
SEQ | D NO: édarlgridsiic@rlapriNgGry scude eystdng UL ke 2 2eveAs toisdst shell.ahdthowdthg” ant i - ADDL"
anti body shall nean a nonocl onal anti body with the am no acid sequences for
heavy and fI§HS THai Sﬁl@p%deqon%mkﬁwélfﬁgw)f@@@qtewgcwﬁwfgem %0 4 or SEQ
I'D NO 5 anghsSER &RrNPhSusafBFolRiQYF Btcdil ?ﬁgsu'r:é)%&ﬁ‘a%ula!%&%ﬂ%trhi\d_@ie}’- As used
herein, an "anti-hlL-13rar antibody shall nmean a nonoclonal antibody w th

t he am no Wdicdagiedgalsisornt dersheWhile thedliving hppacdies itsslf asuns@ie, thehpllei n SEQ I D
NO 7 and SEQ. 1D NO 8 Fi gure. 25, herein,. " L5 l gQ&2

it body" RstE e s R Bl o LG £8F o DR RELASHY

nonocl onal hanthcllodyc aaitthepd estatbedy. bl three enimzdoaitisthasme e hiceted hown i n
Figure 26. The term"diner. as used herein shal.l nmean.a biol ogic nol ecul e
consi sti nghef TEWEEIBRATIES EAMoL onoa Lo PoBine AL R, Fepragant
invention ghalyindMabpprdi®. ecul e contai ning two nononeric nonocl onal

anti bodi es. The tern1"higger order aggregate” or "HOA" as used herein shal
mean | arge ol i gohBptentgio meAbAel Tarnesecionhenrlyng Rewdpesy Gawiory typi cal |y

greater t hﬁzﬂa(?hg% Jlﬁ%er”i sh&ws ﬁirl H?e?na‘iri% ?O%Hrhc?rf folly idg/I&t gas container. Here the

gas supply is attached to the waist on one side, or possibly lower, strapped to the

thigh. While this may be suitable for a parachutist who is in the full upright vertical
position, for the brief period of time he is using the device, a diver is in the water,
with the device attached ready for use throughout the entire lengthy dive period —
which may be an hour or more. Furthermore, the diver must be able to bend at the
waste, and not have additional drag or weight on one side, creating an imbalance that

is fatiguing or seriously interferes with his leg kicking, the primary source of diver



The term "aggregate"” or "aggregation" as used herein shall nean

aggl oneration or oligonerization of two or nore individual nolecules, i.e.
protei n agoregatiesoor protein aggregation. Protein aggregerasamansizes sol ubl e
or insoluble. An "inpurity" as used herein shall mean a material that is
different fromthe desired protein product, such as protein aggregates. The
inpurity may be a variant of the desired protein or another protein.

Speci fic exanples of inpurities herein include proteins fromthe host cell
produci ng the desired protein, such ashost proteins, |eached protein A5
DNA, RNA, etc. (See, e.g. U S. Patent Application Publication No. US

2005/ 0038231). The term "protein degradati on" as used herein shall nean a
nmononeri ¢ nonocl onal antibody or protein that degrades under a certain
condition to farm r 0{ her or%ﬁ ate Primary recovery
produces tHEPYI¥EY Do Wl gtmmonars i aﬁﬁ@bymﬁaﬁ%r% used to
descri be tjhpef eed streamis called "depth flltered centrate" and as used
her ei n shaII mean a nonocl onal anti body or protein solution that has been

processed thr ou%ﬁulé@htlﬁ PagatNoh30eel] Praswatsdepwpiager gshaeyt faneilogept h
filtratio v f i nvention,
depth fil &&%gﬁ&rcghaa ﬂo%%ﬂgggﬁp%éé%hﬂ@ﬁ%e ’ e?h%\%tll on aﬂ?glgu{)(ﬂi§pr otein A
affinity cﬂrarmhutedgrthr@m Waadzroﬁfélﬂltertylseixﬁeq: amangtmednstowotwpmsibiet | on of
various clinical Pr ot L n A affinit omat ogr shal
et er to tHEngap SenbATERod iR rRRY B o Bl P SRR ST o1 o

usi ng protics, Ad thheténd, Bewp poheitchinéd vonas adnlisyerihang@ibg b thechi®n a sol i d
phase. Protein Ais a 40-60 kD cell wall protein orlglnally found in

St aphy| oc ol ngitheeidhesydevigssigindrgtable faﬁﬂsewé?@@tetroc%m@ wbigathggi n j s

hi ghl'y spegjfi.qs, ﬁrtﬁ’é ﬁ‘dr&oﬁtapéﬂﬁ%r%t(ﬁbaﬁ'dBQn?I/JrhéHl bb{sntl&h tfcl}%n'ﬁ%u{ &}gl on of

i munogl obul'i ns. binds wth high affinity to human 'gd and Ig& as well
as nouse Ig@awahdlmg@bkwlﬁmglfmmolﬁllmrndEhWDfPOmdéaCém@n%W@ulﬁha\gﬁ to human
IgM [gA and |l s wel n conprising a
s e ril s i KORRpSraE S s s el Pt e or ot of oA
PL otein A mfe\;r]ldmhﬁsy, a:femm}utmg Iiraﬂlgyur;:@aufé‘ft&af iﬂfsnldﬁlek()jdf@repzﬁrﬁlﬁr@ ¢h ghoadd i nity
chronmat ography herein include, but are not linmted to protein A

i obi | i ze?f WHCTalherg dlris Swaridp beyapRkly semevsd. iThe lappseorthis PRISESERECY(t M) or
MABSURE( t Niim & @heliisht {(ﬁ%r&a@%&l?ﬁ%e‘ﬂp&ﬁnﬂlﬁ!ﬁwﬁWl@lrdﬂta%llpﬁln@ i mmobi I'ized on a
pol ystyrene solid phase, for instance POROS 50A(tn) colums (Aﬁplled
Blosystens Inc‘ysPms@ﬁ&bé083ﬁﬁbﬁﬂmgéﬂmﬁha@@md@m¥r®ha jadhatichweathiag ant

met hods, S | 8 NS serum

pl asna, cer 4%%§(P%§F&P$ 8§%1 Wﬁ¥<ﬂ?gﬁeexg%ag9%¥m “%%gg Q? fron1a
cel | cul t ufudly 1ﬁﬂ?@atbé bﬂmyand:}omilfrobs'ystehpadﬂ digoldes Had 4 ﬁlﬂ?mﬂuhdﬁ&l‘[ mﬂdﬂry of a

protein per unit ne. term"conta as. used ereln shal | nean
ot et hets et KR STt Fer B0 £ORRB R 0 § B eSSy i ah Br ot i 1 A
affinity C&ﬁ&%@k?gft@d%ﬁ aaldédd oncl Gethé rimhryeletich dAwbUf fhersystas, 4sRd herein
shall nean a er conprising a Prlnary speci es, such as sodiumcitrate or
sodi um acetxicae dificelty oisisingesafosy egagicentainer sty this dasienhdher ot ei n A
affinity c t he anionic
speci es pr%% ﬁﬁ?ﬁ 9@§§#§k F?f?&ﬁ&ﬁgégk%g'%ﬁ?%ﬁggkéuggﬁﬁespondlng
acid or sabuoyamsy desed dhenst keyelt heis b dully ihpgetat @teshwith boegncy tmt@hi oni ¢
speci es

vest and gas container combined into a single, inseparable unit. The intended use of
this design is as a primary gas system for scuba divers. As such it is extremely
limiting. The size of the container utilized is approximately 1/6™ of the size
customarily worn by scuba divers. Therefore the length of stay underwater and the
depth to which the diver may descend, is severely restricted. Simultaneous use by two
divers in an emergency is not possible. A redundant or backup gas supply for this

primary system would necessarily be located on the back of the diver — precisely from



present in the elution buffer as derived fromthe corresponding acid or
salt. The term"fraction" as used herein as in "collecting one or nore
fracti onswohmldiosvean the result of a separation proces®cCirrusadvombs2as certain
gquantity of a mxture (solid, liquid,7solute or suspension) is divided up
in a nunber of smaller quantities ("fractions") in which the conposition
changes according to a gradient. Here, fractions are collected as the
nononeri ¢ nmonocl onal antibody is eluted fromthe protein A affinity col um.
The term "regeneration buffer” as used herein shall nean the buffer used to
clean the colum to renove bound inpurities. For exanple, a high salt
buffer, a NaOH containing, or a phosphoric acid-containing buffer (13). The
term "col um vol une" or "CV' as used herein shall nean the vol une of packed
resin insidg tgﬁ.colunn i ncludin . any voi d vol une. For ﬁ%anple, if a 10 nL
colum is PATKHEY Dttt cobpslimegts arginfepded QIEMEYRILAgcquse of the ~ The t er m

"resi dencenhddBIbiRS 248 ecHub&l Rifdty Siiadeht BB camfigui@ion! Odsidnbd® @opi@eti on of
the product interacts with the resin. The term"flow rate" as used herein
shal | nean 2REuais| ieathi) PXReECRICP d €BSIPCH higs ¢laigy igapicie be jasplorie exanpl e,

the flowr f - | : ' : £ j dence
time of 5 et anga: Syl e B (iR Or o L B ey
"PAP" as usggdlyHfer divers shhalalreatyamarry  eripraodseicevifigaharidsbueyaurtcg dofitr@m t he
protein A affini chr.omat ogr aphy col.um. usi n n acid such as sodi um

Dl Crate orS6ht uiheRdiar R Sre Pa e R P e A RSB SR, Cpap
as used hepgpssesduah bs e aseds b hikd@, bhekpacderstortgsiatd, &hb RerrPAbontsideh as tris
base or a phosphate solution, to raise the pH of the PAP from about pH 3.0
to 4.0 to 6.0 to 7.5. The term"yield" as used herein shall nean the
amount of produgt pfiEGayes esh e Ndedkay 1k hedatmunse 845 Al ofHE tedigded onto
the colum nultiplied by 100. For éxanple, a columm loaded wth a sol ution
t hat cont afonedryi@0scybanmtaficrp potinds to ahdifrofraodiverkitec NThEY slpvaths godatgsr oduct was

recovered fromthe. el ution sirea woul have an .80% vi.el The term
"di f f er ent 181 ‘r’]}s‘@g H‘.gr%geséﬁ?fg?ﬁnﬁ%t“%hO%Zrong%é‘&f‘“‘gls UHiged el‘ehr"gﬁfﬁats hal | mean a

t her noanal gittridutce b M elithe hbtiahtdligadNohe 81 thee disichedre itended fdrhadammawat of heat
required to in reﬁse the tenperature of a sanple and reference as a
function ofs éf_ﬁrﬁé? A bclipighuss f@ryes Opéédajﬂﬁﬂzaé@ PAPERRET on on the
thermal —stgBichily %0 Qf.ft.aorﬁérg&?bv@igﬁfﬁg 34165 drtibry]. Bppdad QTR Mstridisbrst the

solubility of the unfolded forms of the protein. The term "high pressure or
per f or mancécr ififliveigktmshatadsrdplpce gea, iplitaes sggyrisetemerensidehblel nean a
form of colym..iRnaMRLAGLARNY LRRFMIbLARS MR PLESSHRS] B AERRE A &

i dentify, and guant'i Ty conpounds. L'CUses & cofurm ‘con alning a

st at i onar ycaptyagehatevacesipdend thewhgh et af &lhandl@ apopgosédio atthehimgpdhe | e phase

solution, and a detector to.quantify each conmpound i.njected onto the

Col umm, | ThEicsAn] emsghewgs%%@e bingle SRCTsGRghe Eﬂ%&ﬁ%ﬂt%@rabmﬁesm " HPSEC"
shal | mean a chy9PaANAPNDT IOEIHIRE atshall sk dBHENhR RS Kbk th@ 150 bar)
to separate particles based on their nol ecul ar wei ght or hydrodynam c

vol ume. | nbabhiibstticnipeip o, infeni geaterctard igdrelding kipheriavn bastle whide separ ati on and
quanti i caften, OfwIRNRL R08L B hBYFL GftermBiVBh& ho POFhMBNE Lo Rbifl&

aggr egat es.
the design claim is limited to a “handle that can be gripped by a baby and also be used

as a teething member”.

Akona is a company that sells scuba equipment and accessories. They sell a
simple bag in various sizes. It is a sleeve-like device, into which a gas container of a
standard size may be slipped. Velcroz straps criss-crossing over the top to keep the
container inside the bag. From the bag are straps to allow it to attach and hang from
the diver’s side. While this may allow transference of the container to another diver, it

still creates an asymmetrical problem with balance, trim and weight. Not attached to



The term "small scal e" as used herein shall nean a protein A affinity
columm size of less than 300 niLs of resin. The term"stabilizing agent" as
used her evo 28tvlibsomrean an agent, such as argini ne proli per/useodjosi2rsli ne,
whi ch reduces the rate of protein aggsegate formation. The term"tinme zero
sanpl e" as used herein shall nean the starting tinme of the experinent,

whi ch represents immedi ately after the product has eluted fromthe

resi n. Enbodi nrents of the Invention This invention provides a first method
for purifying a nononeric nonoclonal antibody froma sanple, wherein the
sanpl e conprises the nononeric nonocl onal anti body, host cell inpurities,
di mers, and higher order aggregates, conprising: (a) contacting the sanple
with a Protein A affinity chromat ography colum; (b) eluting the nonomeric

nonocl onal i bod fro t he. Proteln A aff chr omat ogr colum wth
e YR A SR A AR R R o

mononeri ¢ FRAeGeNalatiadtd g@@my fif 2160 BiIeR doPectitRe HRORNR iltFsfugddby pPr oduct
pool , wherein the product pool nprises |l ess than 5% hi gher order

aggr egat e, thiddequiatgr and dose qorping éﬁméb%@verés gda: Hog Hestis mrosides asarnsByoTpur i f yi ng
the nmonomeg,i. Eys eQ@{ é?)”lﬁlonargi of% Qﬁmgreﬂﬂa‘bﬁlﬁgo%@% ﬁlamhg tr%’}%%ﬁm}fﬂldﬁem of the

above net hod, uti on acetate or tra urt her

enbodi nentits hldse agsombbnoutaif tlenwaf bdirtadlyeccassiblago &ietmveommpbhégas s from
about 0.030 M.to about 0. rein "ab an 0.015
M |In anot FEFRY YRR C%T}?Bg%‘ ?%glﬁ?eﬁstf’ﬁ% %8%?&&??9‘? g B?fetgé‘éatf%‘flé‘ s from
about 0. 05 Wbit@inét@utpoRer?OQedvlatds ot ffaRel @tRure'@b@Y teann 8t InstaB@y 0. 015
M I n anot her enbodi nent of the above nethod, the nethod is conducted at a

t enper at ur deekegmivibet termes iy dspeiibe gl (e monéng Besystat O anew WBle * shal |
nmean 40C. joLRidd, gﬁgngﬁﬁngggngggmqmn&@e met hod is conducted at a
1

t enperature from abou C to about 27 0C. As used herein, "about" shal
mean 4C. In or@eagwbmpcmamnythaﬁ@ellmnumeaqhmnmhad a@n@ssormtThmrdyllﬂs an 1gG
ant i body.

| ur odi e cl i-body is an
'0G or s roade EBP s SRR IR i Sl PR R BN Piae PRERLY  boay
is an anti stzega[andafahdd@d»d@conmegceﬁsgmhethaslsmbzﬁﬂeamtanyéa@hmarrmdaody of which
t he heavy an ht chalns are represented as SEQ nd SEQ I D NO 4
in Figure %le@fég sgdesgsmgd F‘?ﬂ?dVe]{é\ﬁEﬂe ahBe:%Pn%@ow éng%ﬁu In yet a
further enppg dlﬁﬂéuraﬁ&? T‘E@qwl% g akﬁ%ﬁpaﬂa@f%ﬁg bfcl&hrd 8GN AR,
(Figure 26) {See, erial "No. 11/581,931).In another e odlnent

t he nodi fitbd C©@@W1§nﬂllbt§d¥l51€@€dafﬁr apingle CORKINGT st Itth@%l? singigelashianpl e is t he
S T e s 1 ) MG el SR BB S 9
12/ 012, 885Fhroligh wmititle Iloceﬁﬁ(hdlemihft assérhﬁymmjrlﬁelfﬂniedi @G’a’iﬁly@ﬂﬁﬁlb@\)’{th s an
ﬁg;l& QEnglg'sr‘gltcltlt%ggly BarroiI gcrgvif(g’ t e 1V|ersmltg te dlgcrg)tvler- s'?)\%[elwefayn(}fj attachiing tﬁweWhl ch the

container to his main container or buoyancy control assembly. Container deployment

leaves the whole bag attached to the primary diver. It cannot be readily used by the

distressed diver. As with the Akona gas bottle bag, the Zeagle container components

(regulator, on/off valve, pressure gauge) cannot be instantly checked without

temporarily detaching or moving the system to a new visible location, often requiring

use of both hands.

This system is not a definitively designed singular system for the attachment,
operation and deployment of gas cylinders, with regulators as a fully redundant,

detachable system. It is an accessory, with a mired of unfinished options, requiring

diver participation in the process of determining how, and by what additional means



i ght chains are represented as SEQ ID NO5 and SEQ ID NO 6 in Figure 24
(See, e.qg., PCT Intl. Appln. No. PCT/US2006/040508). |In another enbodi nent,
t he nodi fweadolog@2sw anti body is an anti hlL~ 13ra~l anti lpodys26esz2xanple is
the anti- hlL-13ra-| antibody of which the heavy and light chains are
represented as SEQID NO7 and SEQID NO 8 in Figure 25 (See, e.g., US
Serial No. 11/875,017). In. one enbodi nent, an amno acid is added to the
elution buffer at a concentration from about 50 MMto about 500 MM As used
herein, "about"” shall mean 0.015 M In a further enbodi nent, the am no
acid used is histidine, proline, or arginine. This invention provides a
second nethod for purifying a nononeric nonocl onal antibody froma sanpl e,
wherein the sanple conprises the nononeric nonocl onal anti body, host cel

inmpurities,.diners, and highe rder aggr.e esg, conprising: (a) contacting
e Sarmt eORT & B O PR g By O R b JheE TR ot
t enper at ur @abhlkeQoh aMtonl50C t o about 270C; (b) eluting the nononeric

nonocl onal antibody fromthe Protein A affinity chromatographic columm with

an elution buffer conpri silglg1 citrate at a concentration from about 0.030 M
to about OSUBBIMYHM)CONTAINHRedOLRERoWETHF AfdE&NERact i ons of the nonomeric

monoct onal ant | o O SLeRnf PLubRufEH LB PHRLENIY AREOYNSE ool . vherel n

t he product poo onprise €ss her o aggregate, and (U)
has a pH fyastmralyaftsuitible macaiialibclddify bathet Biaytedtormétyl plstichearbmmamer i ¢

nmonocl onal anti.body fromthe sanple. In one_enbodi nent of. { he above nethod,
the el uti oWBHFER Gy aw@%&@a% megﬂf‘!et?lfﬁnfwﬂwtugﬁ?r efH6diHent, the
concent r at éffitofhefhldoadiBiond) AdEualIy biiQBlcRiitoimdns nfa{br@ma@uf s0r,030 Mto
about 0.085 M As used herein, "about" shall nean 0.015 M _ In another

furt her enbodbleenfabrieike meisialst Thapsdontoot cyligderdokicr er flecym Wit 0. 050 Mt o
about 0. 20 . r el " a ot her
enbodi mantlgo %I@Zbagggsggﬁéﬁ%&mlﬁﬁgﬁgn%lgﬁgﬁg %es con%ﬁlgl%cg%ﬂgttﬁéasab{e%h%grat ure

f r om about didt@tetl by dllixoneed 86X tBCuscAs Earheinbod ma&inn may &b oatlé oShel dvitmdan 40C. In a
further embodi. t, the nethod i.s condycted at a te rature fr about
150C 1o abBtEri9ansarovades ST RRLSEnED o fpitial Rpsame THERCs (Gseoyis (o

enmbodi ment gylinB& WEHHO R MokleARAQ §tr R AbanadindoasyndrSn@bsshig® afiizdaagdy. 1n a
further enbodi nent, the nmononeric nonoclonal antibody is an 1gd@ or a

modi fi ed |'GEEECHYR $BRAGMENthastHerblsd PY EiriBENIRSHSCt he | g@ antibody is an

ant i - ADDL ant i by Nen SRl e b aAPRo R RAMX spyhi ch the
heavy and |ight chains are represented as SEQ ID NO 3 and SEQ ID NO 4 in

Fi gure 23 {Seepcewgh apgiet system fap flernttadionenR@5¢ ush@EyoR8UH) fullyn yet a
ther o 4, TR ARy LA, B bt S o
t he nodi f i @gplygid mdldandyisteathite;i 5 t@uttadRtready for immediate emergency use, a fully

redundant gas supply of sufficient duration to overcome a gas emergency, b) make the

arrangement of the system instantly and easily used by the either the safe or distressed

diver, ¢) position the divers for face to face visual communication, d) allow the

distressed diver to ascend independently with the emergency gas supply, freeing the

safe diver from endangerment caused by the distressed diver, ¢) throughout the diving

experience, both with the gas container attached in a non emergency and after

deployment to a distressed diver, the safe diver remains in neutral balance and trim

without any shift in weight distribution, f) the weight distribution of the utilized

holder system is balanced both in and out of the water as compared to current

redundant / gas container system, g) adaptability of the holder to different



DKK-1 anti body. One exanple is the ant-DKK-1 anti body of which the heavy
and light chains are represented as SEQID NO1 and SEQID NO 2 in Figure
22 (See, wo@010/dd9®1 Serial No. 12/012,885). In another egiragremenss27s he
nodified g&m antibody is an anti- DDL anti body. One exanple is the
anti-ADDL anti body of which the heavy and |ight chains are represented as
SEQID NO5 and SEQID NO6 in Figure 24 (See, e.g., PCT Intl. Appln. No.
PCT/ US2006/ 040508) . I n anot her enbodi nent, the nodified |g&m antibody is
an antihlL- 13ra- | antibody. One exanple is the anti- W.-13ra- | antibody
of which the heavy and light chains are represented as SEQ ID NO 7 and SEQ
IDNO8 in Figure 25 (See, e.g., US. Serial No. 11/875,017).1n one

enbodi nent, an amno acid is added to the elution buffer at a concentration
from about 50 t.0 about .500 ein, "abouyt" shall nean O AS
M In a fuofthep @HﬁBEﬁawstGStaﬂmﬁﬂ%a S feeetang POMEOTDER i ne, or

ar gi ni ne. ddksSndrddvention provides a third method for purifying a nmononeric
nmonocl onal antibody from a sanple, wherein the sanple conpri ses t he
nononeri ¢ monocPear %ﬁtﬁ%@&l)‘?ee%@tb}’d@ fivingpgrippicasindgitiye Sgnalland  hi gher
order aggr g tein A
affinity chr ngstg%dgg%gﬁflﬂgﬁllgfgi vdg%géam%g@%gﬁn@{)?r]g% hdr?ga ??%L%%Euiﬁfg% li)‘{t)o about
270C; (b) wmtaghmeay of kendupdhmgelaiors aro wominervadlyavhildbdd yHdwomer, tadeptienendi n A
affinity chromatographic, col.um wt er .conpr.i sing acetate
at a conceltr GB%SQ%E}SRX%WY S@"H%B‘E]Rﬁc{eé‘g%fﬁf‘gﬂtwﬁq“fbge%1ar§ %%O)re ol | ecting
one or norehd gragtplonrasons fdrhkis ENed@tion iMhe ek onadlut@i ffraldyich Eear;shep (b) to
forma Protein A product pool, wherein the product pool (i) conprises |ess
t han 5% hi GFarhe %ﬁorh@@rr@ga%t@nala@fwri FqmPrisg sheayagimaipdim oA HBdRTWates t o about
4.5, ther e&werptwarml&q lﬁmu@a&%&wsﬂ g aTel Qia%luﬁmﬂ%@ﬁbé ofnwafth@e sanpl e.

I n one enbodi ment of the above nethod, the elution buffer i's acetate or
citrate. |magket, bavetthe leastivaphirivet. , Thmeqmrﬂceemtreat Qf@nnldfmm tas@okusen t he

el ution buf fderEhab‘T'litf rif%ﬁl abgklﬁa(% 91 Vrgﬂ about 0.085 M As used herein,
"about” shaAll “Kean’ 'do1% ' anot et Furt her embodi nent, the

concent rat| on dfheaﬁ.@tnahefh SOﬁtmﬁmmmﬁutys&nw&lgm that ﬁb@éﬂsﬁiﬂya&ﬁed\fbs As used

herei n, "about | I a | n anot her enbodi nent of the above
met hod, t h#d rféw?aaﬁ? ”E&gab%wggth%ﬂf@ﬁbww&% lm%rﬁnb Y C8it% 0 about 30
0C. As useghenivariouddMddimShaddowiBririfefew | N a further enbodi nent, the
met hod is conducted at a tenperature from about 150C to about 27 OC As

used herein, " alwumhk@ﬁqrilverﬁewhosezf@ldy Teﬂhn(@ﬁépééﬁftbl@tﬂ?lsb{ﬁﬁmg ISt1¢$@tQ¢m1‘ioner| c
monocl onal th@ f%%%t ﬁlea‘ VelgGre%g)tl kol%?r?s eme enc I%Qesz) t(gorqg ”En t! the

monomeri ¢ MONOCI Onal . aft | od’ 'S’ an fre ant'i body. I n
anot her enhohidieait. t he | gd anti body IS an antl -ADDL antl body. One exanpl e

e e ant A Ant LR O MG LR, B P R SRBR R 22
container in a horizontal position, across the front torso of the user.

Feature 2: Adjustable fasteners attach to suitably located points on the diver’s
harness, which customarily hold the diver’s main gas supply on his back, as well as
his buoyancy control device and other accessories. These fasteners primarily hold the
weight of the container holder system in and out of water.

Feature 3: Additional sets of fasteners, which employ some form of quick
release buckle are attached from the holder to the diver’s waistline belt. This secures
the container holder system against the torso and minimizes its mobility in any
direction; horizontal, sideways or even upside down.

Feature 4: Attached to the compressed gas container is a regulator system to

allow the diver to breath the gas. In the event of an emergency, the diver may



PCT Intl. Appln. No. PCT/US2005/038125). In yet a further enbodi nent, the
nodi fied Ig& antibody is an I g&nd anti body (Figure 26) (See, e.g., US.
Seri al Nowo:al0%8350931). | n anot her enbodi nent, the nodi Predisb@@@mst7ant i body
is an anti- DKK-I antibody. One exanpiie is the anti-DKK-1 anti body of which
the heavy and light chains are represented as SEQ ID NO 1 and SEQ I D NG 2
in Figure 22 (See, e.g., US. Serial No. 12/012,885). In another

enbodi ment, the nodified |g&m anti body is an anti- ADDL anti body. One
exanple is the anti-ADDL anti body of which the heavy and light chains are
represented as SEQ ID NO5 and SEQID NO 6 in Figure 24 (See, e.g., PCT
Intl. Appln. No. PCT/US2006/ 040508). In anot her enbodi nent, the nodified

| g&nmd antibody is an antihlL- 13ra- anti body. One exanple is the anti-

hl L-13ra- | ody of ich th nd | i ht chains are re resented as
CEG 1D Mo it R e s 2ol 3 befdprsoptater o acdys e ess AR N

11/875, 017jjs aéc@nﬁ@@at@t@b(}ﬂltﬁ%‘%ﬂént adlkstRBcl AivAE hébdb theadslad approhdiRs ﬂieUt i on
buffer at a concentration from about 50 nMto about 500 nM As used herein,

"about " sh#ifq difgrehirectly fomgh q\,frontr@n@phe@&theregehmmhlémouth He&ncsihho aci d used
is histidi i of each of the
above- descér}ﬁ réﬁ{ 29#%2@3%?%%?0%? rqiv% %:ttg&g)%&lgpﬁggﬁgﬂ%H of 3.2 or
greater. T%psratetwenti on will be better understood fromthe Exanpl es which
fol |l ow. However |l ed, in, the ar WI te that the
speci T mot hodlRas LS o dectisBbarte HaboRS ol pBEBRIR B°or "t he

i nvention asirdlgstii Ged tHrligrebddil ot tb effédﬁe c@inglet@sewi’raﬁdh fid ew

thereafter. EXAMPLE 1 Tenperature Reduction for Reducing Levels of Protein

Aggr egat esiEREPhgebpy st givaghe regufaor dp ths W@@%‘hﬁﬁoﬁllwﬁe&h@%nd Subsequent
Low pH Hol &’etéBHm%hHé REL&S t'hé Budi& Heﬁﬂ&%ﬁ&@éwl&raﬂ@'ﬂﬁ'dva%%%%ﬁ%@n of protein

aggregation, the effect of tenperature and pH on the PAP el ution pool
cont ai ni ngdfltathrattbe QH@G?M@H@Hﬁ@Hﬁ)lC hergessy dherga fea thyi etnlnlrer@sqmbiv nay an

ant i - DKK- 1 qg\és (fg-ere]ltsﬁly%hsﬁd% ?)-rsir?rre %ta(lltgl %tl’flac%me om? uttklll | zed W th

ot her rrAbs STt CFi’AI"E and Met hods

Smal | - Scal @istradbdd diver] ﬂhu§ﬂa>lwengempe<fpamuq3ndm>fee apehf ©rardy. usi ng an AKTA
EXPLORER 100(tm . Phosphate, citrate, SOdI um hydr oxi de buffers were
pur chased from PG aLdGER noygsyice ﬁqrmgr paswelapsd PEideap GeRER: of the PAP

was pur chaggd dE:d’lede"S‘MElh@l’i‘ﬁ) {1198 8BigdFokamdVB IR Lo v ST hffainRF ot ein A

affinity chromatography experinments was purchased from GE Heal thcare. Depth
filtered chaldaras smpkescidistizg, flsdibinandedaptivsedhidssimhbarfcerdy gcseking or t he

Protein A gffef‘[I &é’asghfl%rr%%??e g&ﬂ% ﬁ% nlt{erg?orsf%nctlonn?gl m xer R (Eppendorf)

and two tenpera it UT e Contro were used 1o control the PAP and QPAP
sanpl e tenperatures. Experinent A: A colum (1.7 cmx 14.5 cm packed with
MABSEL ECT( BAKIGROUND OF FASTENERS

One design feature common to all embodiments is the quick and easy
deployment and adjustment of the entire system on the primary user as well as its easy
deployment to a secondary user, especially in a state of emergency. This design goal
is accomplished through the simplified system of attachment and adjustment of the
straps or webbing coming from snaps, hooks, bolts, clips, adjusters, slides, glides,
rings or buckles and other devices of similar purpose, which in turn attached the
holder to the user.

A common way of attaching equipment and accessories is by the use of a
snap, hook, bolt, clip, adjuster, slide, glides, rings or buckle and other adjusters for
straps, webbing or harnesses [hereinafter “snap device”]. Examples uses of snap

device include (but are not limited to) backpacks for hikers, buoyancy packs and



(33.35 nL) was equilibrated with 5 Cv/s of 6 nM sodi um phosphate, pH 7.2
(PBS) at 6.8 nL/mn (5 mnute residence tine). Depth filtered centrate was
| oaded atwd2og/omdwiper liter of resin using a flow ratepofi/iB2@9nk3d2m n at
17C. After |oading, the colum was waehed with 3 Cvs of PBS followed by 4
CVvs of 6 nmM sodi um phosphate pH 7.2. The product was eluted with 0.1M
sodiumcitrate pH 3.5 for 0.5-3.0 Cv/s at 8.3 nL/mn (4 mn residence tine).
After elution, the PAP (9 g/L) pool was held at 170C for 30 m nutes at pH
3.5. After the low pH hold, a portion of the Protein A product (PAP) at pH
3.5 was placed at 4 17, and 37C. The remai nder of the PAP stream was
quenched to pH 6.1 and placed at 4, 17, and37C. Sanples (280 nL) from pH
conditions 3.5 and 6.1 were taken at various tine intervals, quenched using

tris base (1M 2 ) to pH 6 d .anal yzed for protei n agqgregate content
USi g HPOEESIERYE TS BB SUEHARTIEEA AT G G ARTESE um

hydr oxi de, fol Msaditomedtkas |16 @adt bk Bfcwldfihdmed decdbizafle hpplidghtidnet hanol in
PBS. Experinent |IB: This experinent used the same columm, feedstock, and

procedur e fi¥atiSr forming Protein A affinity chromatography as described in
Experinment | A w [ at - thi t 250C.
After elution, %%Mﬁ‘%gﬁ fgrpd‘gﬂ%‘%@%@@&%@?%é@%‘&%%ﬁ%% at 25C and
300C. Sanpitesh ¢ p80c nfdquagtmdnotontht espper dtost deyionk (definekan amyt dowarcioous ti me

i nterval s, .quenched usjng tris, base. (I 20 m). to 6 an al yzed for
ot el n gt EGATeT ditd el iy et B i Bk PadS i PR e 5
CVs of 50 pivhchaehs WRKRNEERXiafs to hivbtSEHhiHE 16 bk 06 Vcil&l, ahd & WelMdd Aiytidad St or ed
in 20% ethanol in PBS. Analysis; Al PAP or QPAP sanples were anal yzed for

mAb nononePWBYKciERhishisHAPRIRY oG bPERes(s trbe piterhed.Ahigugh pimdsBiss f mi ty

cartridge @nnhaeAGH sHostldh@REt M HPLC system (Agilent, Palo Alto, CA).
Protei n aggregates (dinmers and hi gher order aggregates) in each sanple were

quantified usi nyn equrtly obmeior @sexichusiapnlceiot isrim al@hT8efohackBsxri@Guem | engt h)
on an Agilent .1100(¢t PLC system . A_pH probe 0.1 pH unit. curacy) and
2 et er owi P Sy S IS SR AT e PO P WP e DRt bR ) U o
used to nme@stsroarrl e f8dikdié thef tisks oR@Gidhdeshanh Dy aadiSHs @hienfBrealt i - DKK- 1

anti body was purified using Protej E"‘r@) affinity chromatography and hel d at
vari ous pHMPSrENt a8 the pripryy Puimesst ity ¥4 37C) val ues to deternmine the

effect of pH anfh;{ SMREAALWIS tIRNRY G ThsARIHTLAR/LIr&the Ezfs?ta@ju'é‘tnﬁﬂgéiegati on
did not occur when the PAP stream was quenched to pH 6.1 after product

el ution fribastrarbythovesr as i lagth and lpved off seenrifyort thpattaghiders ndeded forfthhol d ti e
at 37 G, at%oﬂ%c%s%rﬁ‘e&%%r laXVicH gsggmﬁl%%ig/)e‘[gé ncglﬂrga%ﬁ/ge%)gsef%g ﬁv\}ﬁ?@ﬁ@%%’ the

hi gher order “aggregate level rncrea rom € the anti body
| evel decreaasedtiervaen B8 bockdckYstadp qaiisterslorainilad d0GeesThercthafi@r renmai ned at a

constantl eyel at all tenperatures at. pH 6.1 (Figure 3). The. nonoper

remai ned staﬁmsgrsa% i SRSl o l%ﬁ%laﬁééﬁfat%ﬁ%% flentilgy anday pH 3. 5,
the |evel @fckhésgBeheQiraiesr REMIRAMSSw(dIMY HEIgN el dedidt htst CdfR&Gd W th

i ncreasing tenperature (Figure 2). In addition, the | evel of diner

i ncr eased Yym@legosraanepily Screwi t h i ncreasi ng tenperature up to 17 0C (Figure
IA—:i) . At 37C and AI)Qééae%e%s ﬁHi'l@t e qalifa bk Qerd,ttﬁggF%’}RﬁE‘? be Qt‘?a%h&f"t%‘?ﬁe fapidly (See,
gures 2 and 4), ich profotes ‘significant precipitation of protein

aggr egat essnaffbdesce , if it is to be secured to the host device. It is that point of attachment of

the strap to the snap device that current designs have inherent limitations of ease of

use, security, durability and permanence of adjustment.

The goal is to reduce the number of “connection points” between the
accessory, tool or device and the snap device to which it must be attached. The fewer
number of connection points, or additional pieces needed to accomplish the task of

securing a strap to a snap device , the fewer possibilities of failure, deployment

difficulty and the lower the cost.



precipitation could affect the accuracy of the quantification of protein
aggregate levels by HPSEC and represents a limtation of this nethod. Wen
t he t enpeweturomip®mil owered to 4C, the HOA | evel was onl pyc®ug2ocafszrs 30

m nutes and 1.5% after 8 hours (Figurs 2). Therefore, by lowering the
tenperature of the PAP from17C to 4 Cthe HOA level was significantly
reduced by 4% 7% An additional experinent was perfornmed at 25C and 300C to
guantify the effect of higher tenperature (> 17C) on protein aggregate
formati on. The | evel of higher order aggregates (HOA) in the PAP (pH 3.5, 9
mg/ mL anti- DKK-1 antibody) increased by 1.5%3.0% every 20 m nutes at 25C
and by 4% 6%every 20 m nutes at 300C (Figure 5). The level of diner
increased up to 7% over 4 hours at 25C and to 10% over 1.5 hours at 30Q0C
(Figure 6). In additjon, the tinme zero sanp E‘%fter roduct el ution and
col I ection) for erf‘é’pg@nhsgyﬁlétﬂqndﬁ?ﬂrp%rﬁﬁf SV TRYREGR Y e cor di ngl y, the
HOA di d nodmiboatiie e HeR iddfi@r: Bas@ahd st ANassd Baener 8”) brltafignd Mebhtiecol umtm for
this experinment. EXAMPLE 2 | ncreasing the pH of the PAP pool for Reducing
Level s of w@ﬁtr@ﬁ&@m@gtpé@ﬁ‘aws Exshidggjgrmepaorntes afifferantispt dlepgmeer)t aph y
Elution a fold To characterize the inpact of pH on
protein aggr gglla%tgs:a%%ﬁﬂlﬁ) @lgct of pH (3.5-5.0) on the QPAP el ution pool
was evaluated with respect to an anti- DKKI nonocl onal antibody. The sane
procedur e BAQKIGRQUND QREAMENER ‘her mAbs such as anti - ADDL nonocl onal

anti bodi es. Materi al s and, Met hods S ca I | - | e experinents
wer e perfomedelfféﬁeﬂg pigh Y @%ﬂb@%@mr}ﬁ het%a YESIdRalisy  Phosphat e,
citrate, angesAdidiabRYSIHR%htERIAPLERESMVBE BsPUAENBSBN ohERM divel one (Logan,
UT). Tris base for pH adj ust nent of the PAP was purchased from Hycl one

(Logan, UTYaricheSeyEamenl cprbiiionss dysupplle sraterial wprldmravjdenifemientogr aphy
experi nent entrate was
e R U S S N e e iR

exper i ment empanditerf thersnxedeviRe(.Eppendorf) and two tenperature controlled
roons were used.to control e. PAP and OPAP sa rat ures. Experi ment
DA A co . (1 GEH Sepekiet fids ERoalS A ARBRR e e v ped] BT 35 nts)
was equi | |ﬂié§ﬁrﬁﬂls\t‘hr&am 51"}1%\/5‘6ny 1s@0ﬁ1ﬁMnBﬂfU Whaptdiasmbiedhen A ozracte(ﬂ'g‘aﬁ) at 6.8
m./mn (5 mnu resid .. Depth filtered centrate was |oaded at 25

g mb per ]lﬂfetté? (telP h%lésqfﬁnu‘élu ﬁlgapa Eh%wnglatsea% U Shampﬁ?hﬁsgievr%mg
t enper at ur f b t Cvs of PBS
nm %ét%ﬂe t%@o & thé*u giﬂe‘l{eﬁg ag@b%lﬂH?’s'%Wgr% é’éﬁi s Which

fol | oned 6 mVl sd |ump osp uct was el uted
with 0.1 Mhegdisuhe thtSpat ef theiwsbng.orTogedics w@b @ver artd t8ar3d1ﬁttllom10n ¢4 min

resi dence i, me ter ut| on e PAP ( [,L) enched usi ng
Vo bl T PSR T e M s R St o bR PR AYER  Ved as t he
feed for tﬂﬁ&stWe@é&ﬂﬁ(ﬂaﬂ@ﬁ&str&ﬁeﬂ@h@sﬁhk aili @erdtthg MirfQ viidthl@henstrhpwas added
to the QPAP (20 nLs) until the solution pH reached 5.0. A sanple of this
sol ution (2 nishhogeaterdReprmier 111? %Z‘%)O%%%‘p ¢S QE Fanet @n@e@e&ﬁ%ﬁnﬁb@c Thi's

procedure é’é@@pﬁlgBﬁ@%h%ci!nét&lagﬁﬁ?é&ﬁ&s@@ﬂh@%ﬂrﬁ’&u&(f&%lﬁg RS y&br MElsthpo and 4. 0.
Sanmpl es (100 were taken at various tine points
device , the greater the strength of the connection between both components (strap

and snap device ). By dividing the total workload / pressure over a plurality of
surfaces, (i.e. “multiple eyes”) reduces the pressure/stress on each individual area,
increasing overall reliability and resistance to wear and tear.

Simply stated, a commonly designed “single-eyed” fastener assumes 100% of
the workload of attaching the webbing to the fastener, in a concentrated area at the
bottom of the “U” shaped eye. The flat, “plural-eyed” instant design not only
distributes the workload across the full width of the strap and the eye, it further

divides the workload between the multiple eyes. By way of example: a triple eye



guenched using tris base (0.5-1M 10-30 nmL) to pH 6 and anal yzed for
protein aggregate content using HPSEC. Analysis: Al PAP or QPAP sanpl es
wer e analwoedidmpsomAb concentration using a POROS(tm Proraispoodvosid73

i munoaffinity cartridge on an Agilent4 1100(tnm) HPLC system (Agilent, Palo
Alto, CA). Protein aggregates, i.e. dinmer and higherorder aggregates, in
each sanple were quantified using a Tosoh size exclusion colum (0.78 cmID
x 30 cmlength) on an Agilent 1100(tm HPLC system A pH probe (Fisher
Scientific) with a +/- 0.1 pHunit accuracy and nmeter (Fisher Scientific)
Wi th tenperature conpensation was utilized to neasure solution pH Results
and Di scussion The pH of the QPAP was decreased to between pH 4.0 and pH 5
0O to determine the effect of pH on protein aggregation. The nonomer was

stable at 2 30C H.4 reater, for | east 2.5 hours (See,
o s Srtdgit e et By Tod Bpdi PG s e i et BN anged 11 om
0.9% 2. 0% Qa?él’ &brk&fb@@freﬁﬂ%@e}fcﬂ%&% 113849@&@@ ugoéth?&uﬁfg coffi@iiten/a and

Figure 8). The HOA | evel at i ncreased th i ncreasing tenperature,

which is tparadgms eye é@f&ig@r%@a&@ﬁn@élowﬁomawleef@wf thsstrap, shroqgiethgi mer | evel
hel d const aTels erature
was i ncrea %r%ucéﬁ%&ggé%ﬁo%é ??‘—t?mglrv gﬁ : 629 %@%{3%8 ?%;irg}%}ﬁt addrtion to

t enper at uribg ﬁpﬂﬁoahlsaoeaafef:dﬂdtfedsetchle akthchatant r at e of formati on of protein
aggregates in the PAFE ol . th H of the PAP po i ncreased,. the rate
o bt gner ~or der igaP Ut s Cimtber AEPEr G oY g 1y PRl AASEE RN | mpacs o
ionic strengl CRAGEGE el debighs, @b afd MRRtmova SompK batiet foyuitésicRgoa hi ghly

concentrated acid. In order to prevent protein aggr ation during Protein A
affinity crPamistdsyicagnidiet and %?ﬁurér‘i]éF Yeh9dbuignp dpvGe pHharemunet ep, t he

el ution cap.he.R&lfomIRiBLuR il Qghelrehm &Wh%oﬁra@%q{?étérﬂg the Effect of

Elution Buffer Concentration and Redum ng Levels of Protein
Aggr egat esermmdlmgltpmdt@arsmglwommmaﬂpn @hrt MIeagﬂlaph@p &justiranfulimd Subsequent
Lo e oo DB R b St Lo e SRS SPERBHRALBTUEE, Socoh! o

PAP pool . ths tlaeldiiig emhe :itfh@ olﬂid’HhHBEMpQﬁmenW[tHdm@[saﬂf:melyub) Alwbisk§ er needed
to elute thempnonmer fromthe Protei affinity chro to raphy colum was
det er mi nedPOSTHIrEdpgAdsENRE 3V hilF fh?%@?ﬁ%@fnatvé B HSC, KMnpEHEE| onal

anti body. Maf.QEpAhte sﬁé}ﬂadﬁ%&&@(ﬂ@o@&%khé@@blﬁneﬂ hdj ﬁml:ﬁt p%&&hse experi ments
were performed using an AKTA EXPLORER 100(tm Heal thcare). Phosphat e,

CI t rate, and sdﬂp%}rﬁlmf dosigne a@wfaflétri@smr{és B@?Iélﬁ\hséw 6 Fob Efpestone (Logan,
Tris ﬁ n ,,of he PAP R fn Hycl one
( Logan %ﬁ%ﬁé&f !r#%r ‘ggllal%k f or 7o Oglt%%§ hf ? ?dsl%g r orrarT%(ogr aphy
experi nment mdwalsWaurengals(ﬁdori ﬁmngﬁEvHrHﬂdobé’l oastep nmpiemtm}ietlerrhﬂ paentt rate was
used asthefedstockfor @é g
xper | ment SICROTRE WoNIRGr A EBpanTy. Raco by B el homap and
QPAP sanpl @is! S/feRid bHcRR membRLlsisHRAEd #Y theﬂmaaiumbl(@ftﬁe &m ghaé 4 cm packed
wi th MABSELECT(tm resin
retaining body to provide for the open and closed states of the retaining body via the
actuation member”. The modification allows for the automatic opening of the shank,
by rotating the bolt, relative to the ring (or whatever device to which it is attached).
This patent does not address any portion of the snap device point of attachment to the
strap or web.
Patent No 872,691 is an adjustable swivel snap for use with specially adapted
watches that again makes no reference to the “strap” belt or web attachment portion of
the snap design. Similarly Patent No. 4,731,910 creates a new design for the
“hook/snap/buckle” portion of the design, but relies on the original slide design of

attaching the strap or web to the “hooking mechanism”.



(1.06 nLs) was equilibrated with 5 Cv/s of 6 nmM sodi um phosphate pH 7.2
(PBS) at 0.2 niL/rain (5 mnute residence tine). Depth filtered centrate was
| oaded atwd2o0g/omdpiper liter of resin using a flow ratepofr/t@2@onk3d2m n at
roomtenperature (17C-25C). After | oadi ng, the colum was washed with 3 CVs
of PBS followed by 4 C/s of 6 nmM sodi um phosphate pH 7.2 at 0.2 nL/mn. The
product was eluted using a step gradient with 10% of 0.1M sodiumcitrate pH
3.5 (10 mMMcitrate) for at least 2.5 Cvs at 0.5-1.0 mL/mn (1-2 mn
residence tinme). This elution step was repeated three additional tines
using 20% 30% and 100% of 0.1M sodiumcitrate pH 3.5 buffer 20 M 30 nM
and 100 nMcitrate, respectively). After elution, all of the PAP streans
were quenched to pH 6 using 1 Mtris base. The colum was regenerated with

50 nmM sodi um hydroxi de, . 1 sodi ym chl ori t 0.5-1.0 / m.n and stored
" 20 vo6 et handl 4SBT CER TerEeR NGO o OPE 1 DS o packed
wi t h MABSE{daRddtin@khe ‘@8hikctorOtobh THos)deWRE” B ke PhAtiRdg i tb Mow 2Mapef 6 MM
sodi um phosphate pH 7.2 (PBS) at 2.2 nL/mn (5 mnute residence tine).

Dept h fi | t weleiy attahed at t&e gist ¢ndaded at 27 g mAb per liter of resin using a

flowrate of 2. 1 : t - = 20 | oadi ng, the
col um was was h[é%%@%95%&92@1&%&%@%@@3&%@%@géeorfs%%f)rﬁ;ﬁiﬂ sodi um
phosphat e Q#ibirg?r fat atBachmuht/torvariou§ evipeso decweendbene isut pdingitiahuses 8t ep gr adi ent

of 60% 0. 1M .sadiumcitrate pH 3. 60 ciitrate) ,or 40%0..1M sodi um
citrate pl-fpélfan% A Wﬁ‘%tvfgg‘é‘)’e'f‘g?‘g’ﬁv.e%ggh&/%o%“é? 6 HESHEHU L #Ph resi dence
tine). Afterwibbimggdinethel ek biovties 8RRV eslu@dn foheoARidn. Straghljhstegol wer e
placed in a thernom xer at 250C. Atinme zerq sanple was taken i medi ately
after el ut VoHd sitientcqutcdaitlthe stFaps Wsksrot calrd prapgnibhsepmdeths Factpr ot ei n
aggregate gQphe i8fpal ysis. Sanples (200 nmL) were taken at various tine
intervals, quenched imediately using tris base (0.5- IM 5-10 nL) to pH 6
and anal yzed f ddS p5adt.€phS amptplle gasleck obsoslrr, heswery tPSEGNaT hied e pdisi n A

affinity cg was. regener at with 5 CVs. of 50 nmM sqgdi um hydroxide, 1 M
2od um ei AE o GO RRR S g e iR R AR ES For the B0
citrate el ditdcomttach@entdng biljughent oftthestRpAk feahapsicsybdihwicieudenifa separ at e
2 mL aliquots. Citrate (4M 5-10 nL) was added to an aliquot to reach pH

3.4 or 3.6CPBRESHABAYESSeid (8 v% 10 nL) was added to an aliquot to reach

PH 3. 6. Experi nggpatnt N&I&, 6521988 5RovOME B8 sfahliGhle Yt Sidb 668k, it a8 ™ in the
Protein A elution buffer to determne if acid concentration has an inpact
on ant i - Dk wiselatyps, thay alloph fos theetigelaerd of thubivhc s desshash andpreseef t he
gradient o h | o durin | ut i.on Lch Lted i .hi gher PAP
ool pH of 5 §REIRLPE A AT i D MRLET PR 388 By AT B Y )
was | oadedwhioh theded3e i atathed te dictiotual Sprimg SBd3m i) the d&digal shows 226 N nR

Asymretry: 1.33) using a residence timnme of inytes at 23-250C. After

| oadi ng, ~ t HBUE kil Smwrwmﬂésmt%}?e g‘é%lﬁoﬁy TB6SE By 4 CVs of 6 nv
sodi um phosghgis fetihd a@u@ﬁleﬁ.o%tmg&ﬁ]a MongfQivithb@ tRd Weio® B sear®@Hr adi ent  of
100 mMMcitrate pH 3.5 was used to elute the anti-DKK-1 nonocl onal anti body

fromthe r&dister During el ution, fractions were collected every 0.5 CV from

b and conduct U0 A f R a a8 F STt IR AR O o 772 o/ L.
Sanpl es of attahlemEABS gterseaps toethieeslidt baled  Stcuvityr $yetesn Patent No. 4,638,764
shows the use of “D-Rings” permanently attached to the strap to allow for strap
adjustment, but without any provision for a snap device to attach to a “host device”
such as webbing, or a harness worn by the user.
Alternatively, US Patent No. 4,525,901 which is called “Buckle having
improved web securement” shows a “double-cye” in a very specific configuration,

with “an upper wall being formed with molded teeth or serrations and angled or

oblique wall forming acute angle at rounded corner”. The patent incorporates a



tenperatures (4, 15, 20, and 23-25C) and pH values (3.9, 4.2, 4.5, 5.0) and
anal yzed at various tinme points for aggregation using HPSEC (Figure 11).
The pH grwodizerwoigssanged slightly when the aci d concent r atirws200@®s532¢siuced to
50 mM which resulted in a PAP pH of 8.9 versus 3.6 for 100 nMcitrate.
However, the elution profiles overlapped and the product collectionw ndow
wWill remain the sane. The Protein A yield for the 50% el ution was 94% The
HOA profile using the 50 mMcitrate elution at the various tenperatures
above is shown in Figure 12. A conparison between the 50 mM and 100 mM
citrate elutions at 23-25C is represented in Figure 13. Analysis: Al PAP
sanpl es were anal yzed for mAb concentration using a POROS(tn) Protein AID
i mmunoaffmty cartridge on an Agil ent 1100(t m HPLC system (Agilent. Palo

Al to, in a at es d hi gher_ order aggregates, in
Chen sampl Boviok denen i FagHS Serin o PhdarmaR e Had mod s o 28 S8 a1 b
X 30 cm | efRgbRhatd formafGfab @Rt with ARfal, r&cdﬂg’é-gftﬁé’séc@fﬁ an@le@’Haﬁd oetht Fi sher
Scientific) with a Ol?FFH unit accuracy and neter i sher Scientific) with

t enper at ur ‘@algB bp saploy Wdﬁak@tqpl fpribe fach theeadinster” portionidbtheglayicresul t s~ and
D scussi OnlnI 01P {eggﬁfPIQWé‘ ezé 94 yéﬂ}tam%eﬁéllr'%&%u&%ywﬁ@{e tRUS citrate
concentrati on er e west concentration o citrate pOSSI bl e

for el uti opressfires be thﬂﬂwwermafyrb@mmdmnm@mdrby allestit Glevies.aWdhe@CGhe/ % ci trat e
concentrations el uted of, the n to the colum (not
Shown) . WSROEREUE et Bt R Bhrrea R R RBRIRE. S08s onl v 2oe
addi ti onal priypRREEE artl dd)&t@ﬂtofrhﬁfﬁlféch&e amd ptmae toIINpp ko ne douible-ce’ni mum
concentration to elute > 80% nonomer fromthe colum was 20 nMcitrate.

D fforent BPYHaT RN B datde af 6D be fleah etrapEecidt Bisichgn eracinpact  of
citrate coneaRfald.Pa by FRAHELsIPbh hibnalenif lgcw/ﬁer@h gRi nts. When the
citrate concentration was | owered 60 was i ncreased to 3.8, the
HOA | evel m@czﬁltB%Wdrtsaé“‘rh%:E%qumnOIﬁO lsrmtonb’rralwda S(IpMGIBtOBl)anafaCQE@ (Figure
14). Asthlr,? C|tr at e 1(_%oncetrnatl fh § 1F &34191 [ral g al pH 3.6,

t he HOA Ievg?esr enained P ¢! ]&Sfor a gas% YHsur's: ™ ér e?%s S Phe mononer
stability was “@liuathe @obQiwhidhtih 2iré reloeeibp@Etio @iy als M@déeeﬁ%yl@ird:h When
phosphoric_acid was addel\d instead of citrat e“to H adj ust the el Eti on pool,
the HOA | eVE?ss PACT ddiedrmynaipilb xi s @eiFs 0013 %*qﬂb Ny €3O0 hes pBicAt  sanpl e
up to 2 hoplfcRic ahBS &ft AEGenchiRG iREPotAOMt LS s IRAP RS, dkdchoiirppsed the
rate of HOA fornmation faster than citrate at the sane solution pH (3.6). At
t he PAP podierptvgs®p detieef ol | owi ng four different acid concentrations were
tested: 40 mM Lt r.at citr at. 0.1 v%
phosphoric aci JZ §]F%q(\a4ﬁl g@;&rzﬁ%& S%E‘Ftﬁlccb%lggtge gneﬁloquﬁ}/'f Raki éggfg}{%‘gm ration

i ncr eased. plhsticaptaforin® the ﬂuhmohe‘fedlju@fnglﬂﬁaésttapphmmkeh Mr@mvﬁsmafmrr by over tine
at citrate concentrations greater thargi For exa (F>Wl thin a one hour
time frameNCYREFAHGR BT siapReyife 1 FPthaudeyies Ak simif: “?%Sgg? K9S nut es
conpared to 0. 2% Her3%s PRatidks I thekk &Ssikmthéme ST igivet, at @ 3bint b2 same pH of
3.6. The addition of phosphoric acid to the PAP pool increased the rate of
HOA f or mat #tehmer o & birapsarevehbinghidey eqrameidly wss B sppr erval §J7 stiped

concentrati ot LAt ormati on
when t he pﬁﬂ%éeggpﬁg% f&goaﬁgkgﬁtngﬁglﬁgrﬁtggg Srte ﬁﬁglgé %ﬁghﬁ%ﬂw fs extrenely
st abl e andattolhaitned ability to make adjustment. The applicant’s embodiment incorporates

all requisite elements into a single design component that is simpler, stronger, more

reliable, easier to implement and more cost effective to manufacturer.

SUMMARY OF FASTENER “A”
The applicant’s example embodiment has multiple features that systematically
overcome the numerous deficiencies / limitations of other designs meant for similar

application. As described and illustrated in various embodiments, no embodiment



< 0.4% HOA at < 150C over at least 12 hours with the 50 nMMcitrate elution
condition at pH 3.9. The anti-DKK-1 mAb al so showed i nproved stability at

hi gher t ewpeostupms i n the PAP. For exanple, after a 12pbows2évoloss2at

20- 250C, the PAP contained 1.0% 1 .4%7HOA. The HOA | evel in the PAP for the
| ow pH hold tinme of 30-60 m nutes was 0.2% 0.4% at 20-250C, which is bel ow
the 3% 6% HOA | evel in the lot as shown by the conparison in Figure 13. The
total anmount of protein degradation (HOA plus diner) in the 50 nMcitrate
PAP was 1.5% which net the goal of < 5% Therefore, reducing the citrate
concentration and increasing the pH was proven to significantly reduce the
HOA level in the PAP from3%6%to 0.5%for a hold tine of < 60 m nutes.
EXAMPLE 4 Irrpact of pH and Citrate Concent ration on the Thermal -i nduced

Unf ol di ng a Monocl onal Aihl bod I\{%aasur ed ng Di. ffer enti al__Scanni ng

Cal or | o SR EE ORI, TR ISR TERT 9T SO i RIGE  Boreasur o
protein st@ideidf ¥mb&HiRHeRi dhdSheMhdetihYidng whhdek YndeRemeeINts dib'ﬁat%éﬂﬁ‘{

envi ronnment, which has the ability to both stabilize and destabilize the
fol ded st rifeinisnsledpisa he protein. DSC operates by nmeasuring the heat
capacity of a u red to the
heat capacity (F}:‘:eg%ﬁésgl igén?};e ¥ T@}ér en%a&l%h{saﬁg{?f ?ﬂeﬁieﬁtﬁlsg gg?la%gg%gl ty

bet ween t heogsotablmosodtngishapedoith sttwp. Jdisvedans thefleademnsteinpd bythdessrala/ pr ofile
representln t he. denat. ratlon pr ot ei n rofil.e

appar ent P afiper s ety lé‘ﬁlthtéd&%rtoésr %EWld?h%pth%ﬁt puP%ttJP%n of a
protein |n@dhc@ﬂratﬁdf1ﬁﬂii&ﬁnt$f pdrof Tien rddasddvidar il sRdesi thabl edent s, such as
aggregation or chem cal degradation (19, 20, 21, 22, 23). Differential
scanni ng cRrsHlrBETegses M?VIWWﬂE]&bﬂs%rﬁésq pigisg prd ingicasedisafeiechani sms of

fol ding by measisiyad>!fif GRS RLULTIRANGSH AT IObAIAIincRLBLAENS.  The
information provided by DSC 1S5 useful 1n a variety of applications

i nvol vi ng @re@toelrrmr@stbabnd Iessytharstyoh Tw indrense isminger pachsizd efrtheibutacen

casy met ot eBRRGBRTTAR: fEPHBE IR ERIG G AF bRy R "t e 7Y
devel opnendqupleQeRsifictr. omlﬁ&slga feusge naﬂ\aanbmabmc@meeﬂtheabﬂlgevﬁhOft ening the
time-to-market. DSC | al so, cri t cal in fornul ation devel opnent. Changes in
protein enViF PBHTBheel lag‘ﬁ’é}ﬁa%f’seaﬁw YS6ni c strength, and other excipients can

i mpact the fol degdnst 5sURicWiGay of BesREQERIaN thd ®Sightd gl B Astapi ft in the
mel ting te erature. By screening various additives in the fornulation

buf f er, sty iles the d?@ig@mamaytetfbofdbft D devibe ftgedly P@Imhlp@élst i on. _
Aggr egat I Ol'i’]lc of 1131{‘I 8 8‘%8 5 Jﬁstgr c?) ga ént 1193 tﬁ/eecfeXlgﬁ %f {th(jigwcemglmpCh 1eS gas% r angl ng

fromdifficaltres in puri eni'c responses in
vivo. The afeme,tlwraztsemc semdt}saibzstactummt amgl@dmgatheommbef ofparddttﬁnais IS

sensitive to ma hi ngs, inclu H and t ure. .Thus, i is
critical tmecteﬁ@e%%ﬂém ?%fet? a&FVIP%g“?Q%Oéﬁﬁficheﬁ% afit%thFé&'uHFt&“teBt th of these
factors. ?ﬁlng Reh S@Etdebl@@ll Bhe KRV b thRR! BatGRNBINRasc@R6k SHusiich is

i npacted differentl y pH and ionic strength. DSC was used to eval uate the
ef fect of lieb?*hlbt}’strength (citrate concentrati ons of 30 MM 60 nM and 100

mV) and pH (3. Ol"ﬁe%\Rgh(%)nt OB nile a?&(ﬁﬁ@ﬂtﬁjg%\ﬂ? 2 at : feﬁttu?e? %dé)th%q\%ﬂl}{g%ﬁ ' al s and

Met hods Sol uti ons repared a co on o mV and 100
mM citric aahilty(o$agna, deStcc whmuhsadjusﬂfmhtmotf natrgp spbstetri lossfanvesrlenpH adj ust ed
to aware, no device formerly developed provides a complete, fully designed solution to

all the design parameters stated hereinabove. Fastener “A” is simple, effective,

flexible, scalable and adaptive, while simultaneously increasing safety and ease of use

and reducing opportunities for functional failure.



target values of 3.0, 3.5 4.0, 4.5, 5.0, 5.5, and 6.0 pH units using

sodi um hydr oxi de (Fi sher Chem cals). The pH neasurenents were obtai ned

usi ng an wocumatioil nmeter (Fisher Scientific). An anti - Pak2embsiozly at
54.2 nmg/mL in forrmulation buffer was iluted to 1 ng/nL with the citrate
buffers at each pH The concentration and pH of the final 1 ng/nL solutions
were neasured. The fornul ation buffer was diluted in the sane ratio for use
as the reference buffer.Differential scanning calorinetry (DSC) was
conducted on a McroCal (tn) VP-DSC. The tenperature was ranped from25C to
95C at a rate of |G mn. The raw DSC profiles were anal yzed by subtracting
the reference buffer, normalizing the concentrations, and perform ng
baseline correction using Origin software. Sanples were run in duplicate.

Results a ] Woly! I t.of pH and citrate concentration on the

t her mal SF&@W@}JB&JE%#% Binti body was exam ned using DSC. The

resul ts indi catg chhgiontiehdd®flattAdhnicaMeer RknékEor e HbafEl 8% et @8 of hp-pH i s

decreased. The results al so suggest that citrate has a larger inpact on the

t her mal st BBEMhigh atendp fremppe yebing | unont bty fagiengrayysim desicaaxy bat pH

val ues bel = I In; I I ith citrate
MW ched® %\/{?{19 ﬁoﬂk{}ﬂhg&t a%%tl% o!i’%ﬁ‘i thOP Rlﬂgtcblgﬂlg}ﬂ q‘E(#lHlteggoﬁ%

buffers is nore erna einlowcitrate concéentrations (Figure 15
A B, O. larclpifidBafgmbly cdigpemrmsst toatstdD0I edMriog iy atraa hpthredripltht el y

unfol ded th rotein and transiti.ons_.are. no resent in the ofile. For 30
M and 60 WRIETS papan B igan paof oS & SiiePnece abofedlfig two of

t he anti boghths DEARLIBSE: MAE rddnfrobaetkivelthife @atiqussuphodidsedsbahblt fes si ngl e
transition represents the unfol ding of the Fab region of the antibody. As
the pH i nchaaseand ¢ othg attaguncphpeindi AgiuseRpisy ataisstyktipmer 4BiMEIUSS i ncr eased
and three transitlpRsicwafie found. The |east stable transition is nost
likely the unfolding of the Cj domain, followed by the Fab fragnent and
the Cpj domai n.If proppHicpdynest ofthda@essad rapoics a relhesse appemerthertthaansi ti on
tenperatures .fo he .anti -.DKK- 1 monaocl onal apti bod re. i ndependent of

i trate conmnnl gl e ik e RNOE R o SRR at ur es £ or
the ant i bogbyints iCdoaaselpteqpirtd. MieMae mcludt aRplgharg, phH shattuas, totawiddomai ns

unfold sinultaneously, resulting in _a profile that has a | arge enthal py for
one transi Fi8s Arrantst @éeeWCHeaws% PHHNHPT Hids bp b iwr PBATHLOPYECIRO 8oncl ude

from resul fygyi tbhil ey tHIRBEcoAREkd ht BRH8Juick /lcdshBukZ daBRLisand Fab

have simlar” nelting tenperatures at high pH val ues, corresponding to the
first | ar geomedehsiotrings. shauavehbinghefl ihgn eficasheuckiqas deathérophian Bhds¢ gher
nelting te [ r n rr n h n ransition. Citrate
concentr at %ggorgérig’ ug’i‘ﬁiaﬂrﬁ%&e Ct% ﬁ@ﬂfﬁédr gnog tioln%(t:@gglgy g%i‘egﬁﬁlgdn% ag?onr%@ﬁécl onal
ant i bodi essonAshihdrecrp basiasitthdwedeite, ddeessdlyarmed] ted Almedsst y of an ant i DKK- |

nonocl onal anti pod ecreases. Citrate concentratiop_only inpacts apparent
transition terrpﬁ?’ea%a @t %Xé\%&fﬂgwﬁ%@&%f@%w SHESRERYET Bns of of frate
resul t in fngb@ariedhiplogity RNk EhLS f uFeXAMRLEstant Badolin{@tincRiesdM No Aci d

Stabilizers on Protein Aggregation Acidic conditions are required in order
to el ute asipglofasicpcrdpatamtdanbegasily arptallsé amprvphcss on e dpfess Mythewsi n. Exposure

to these a&iEé@L&n{ﬁi{b‘i%& f?é‘éwﬁ“‘c}diémeﬁ'éke@? alg? Se?sg aﬁﬁ%{eﬁn 1A f3€atloRr mati on of
prot ei n aggregat es. e addition of a stabilirzer to
c¢) while the harness remains in use; d) has an integral D-Ring for traditional
attachment, and ¢) a newly created “G-Ring”, that allows for the direct attachment of
various fasteners by f) eliminating the intermediary webbing/ring/buckle
“connection points” commonly required by other designs.
Fastener “B” overcomes the design deficiencies of the standard D-ring. First,

the invention provides for the installation of the D-Ring without any disassembly of

the harness. It then adds the G-Ring for the simultancous direct connection to the



the Protein A elution buffer has been shown to increase the stability of a
protein at |low pH Arginine was sel ected as the stabilizer for this

experi menyotorcab@nm ne i f the presence of arginine in togusbewioss2z7buf f er
wi || decrease | evel of higher order arygregates and subsequently increase
mAb stability. Al experinents were perforned at 25C. For an el ution using
60 MM citrate with and without arginine (50 mV, there was only a 0.01%
decrease in HOA percent per hour conpared to the control (Figure 17).
However, for an elution using 100 mMMcitrate with and w thout arginine (250
mV), there was a 2. 9% decrease in higher order aggregate percent per hour
conpared to the control (Figure 18). Therefore, arginine was effective at
decreasing the levels of higher order aggregates in a 100 mMM citrate

sol ution and can be used a anot he to decre ev of aggregates
S g e A AT ARy APt nnt Bl B AR e b SR Een BB st o Ror |

st eps. EX%bﬁn&ltlaﬁ&S%hétﬁ@ﬁﬂdT@tHeh@tra%fsﬁ)?%b&ﬁg Protein Concentrat| on on
Mononer Stability in trate and Acetate Elution Buffers Used in Protein A

Affinity Chronmdtesghep®y mrayebs mhgslscl apy H@%@bﬁlﬁtaébrf@éhﬂm@pd@rwwseu trate and
acetate bujfs &ﬁa‘-?olé"ﬁﬁteh@‘{»?aﬂ& @3%@% cHRL %%ﬂ%%oh{kﬁr Qﬁy Akid C centration

on the aggregation rale iIn fer system t|on e citrate and
acet at e buWwiteesough ﬂpkibditjz)twﬂ]owtbodmweetd dpmmdiémsetmddnteutmmierahe ef fect of

the acid t 0 a terials and Methods Snall-Scale : All
smal | - scal {%%%ﬁ@%ﬁ%@ﬂ%@é "% or med usi ng an AKTA EXPLORER 100(tm) (GE
Heal t hcare). Sadbstiegip@sipitaipproRihdietheWasenon S0 aaesdions 6fa bydd aren( Logan,

UT). Acetate and citrate were purchased from Fisher Scientific (Pittsburgh,
PA). Tris babeldingn g ofdpysioratier ol Hdcpapmsigs! HueehasetidedsiHy cl one

(Logan, Uy rVABREL G164 s 5@6? 'ﬂﬁ: IISQIrS b@ft %ﬁ(’)\{)edob)a'c{ gécgﬁ& YipSHPERE0ar aphy

experinents was purchased from Gt hcare. "Quenched prot el n A product
was used ashaphentd edarhshouvke fhet hql&ﬁe@e keyspepiacmlnt&)memn‘fhéler‘mng keldinR

( Eppendor f used . to contr the Pand AP sa :11 ratures. The
AP ot r eatieUar VST RS Tua bt B RS R

di afi | t er ecbncept @s fxemplified fnl WaBowOWa®s: O Pmdt(sbrmcpm,@snmga (NobUSf er using a
3CkDa nmenbrane at a centrifuge speed of 4500 rpm After the diafiltration,
each sol ut Pof-*sS-concentrated to either Ix, 2x, and 4x of the ori gi nal

concentration. digbfpRfr dedignss AARhER: @haﬂﬁﬁmﬁ@d ﬂo%ﬁhﬁgwﬁﬁ@%@me%@ed\er €
diafiltered into at |east four vol umes of sodium acetate (50 mM pH 5.0)

sol uti on. gk mebad nfatqrisd oktbe claf itsele torigtagethe iihg cas amt SPoraEmt Nat ed sol uti ons

t aken frg?ﬁp% (’glorﬁ_%(%lqﬁaﬁg 5}%MD\§9§29pgeﬂ t[5)46eﬁg ?NOU'{I on to reach

pH 4.0 cach soruti on ere 't aken an aced at 2 10C
(Figure 7)D4BQ7it he second set of concentrat ed solution, glacial acetic
acid was added 10 reach H 4.Q (tot cet at S (2 ) of
each sol ution TP UREA %ﬁ%}%ﬁl%@a%ﬁ %C“ ft I%E%‘He‘f’é’trg)ﬁﬁ& %é?)erl ment s,
sanpl es (14Q1gmeﬁsuw £s O;ﬂakﬁ@) ahto\&ﬂﬁapkbs/s bl fBePRRVES muStURRENRDrddstng tris
base (0.25 M1 to pH 6 and anal yzed for protein aggregate

content usihag tHPSE@Ch%'@I thespadt/ W@?mm @dajpspe Metalldeudes dvachinaditietol a

concent rat ép?Pan. Iolgn{?‘requlre some other intermediary connecting device to be attached to

the “ring”, which can finally be attached to the belt clip.

Other variations on this theme include belt clips for very specific tasks, such
as attaching a cell phone or pager as in US Patent(s) No 6,065,563 for attaching a
“stethoscope”; No 4,949,432 for attaching an “eyeglass holder”; No 4,667,374 for
attaching a ’gun holster”; No 4,699,303 for attaching “Golf Articles”; No 4,771,927
for attaching “cordless phone”; or No 6,062,449 for “Tool Belt Tool Tote”.

Here the limitations are equally obvious. Each belt clip has but a single

function; to attached a single type (or even more limited “model” or “make”) of a



POROS(tm) Protein A ID inmmunoaffmty cartridge on an Agilent 1100(tm HPLC
system (Agilent, Palo Alto, CA). Protein aggregates, i.e. dinmer and higher
order aggwegateag9soin each sanple were quantified using acTaselssres
exclusion colum (0.78 cmID x 30 cmidoength) on an Agilent 1100 (tm HPLC
system A pH probe (Fisher Scientific) with a +/- 0.1 pHunit accuracy and
meter (Fisher Scientific) wth tenperature conpensation was utilized to
measure sol ution pH Results and Di scussion The effect of ni Ab concentration
in citrate and acetate buffers was investigated to determ ne the inpact of
concentration on the aggregation rate in each buffer system As the mAb
concentration increased in the citrate (15 mM pH 3.5) solution, the rate
of higher order aggregate formation increased as well (Figure 20). For

exanple, after one, hour hol d.tine, the |leyel. of hi.gher der gregat es
i ncr eased %Wﬁ] .V%f%dﬁtm%nﬁ%ﬁﬁ%lﬁﬁ%&ﬁ%ﬁ%ﬁh@l&ql@n%@&1 s BB e b

concentr at éo@ﬂy soTh@dreth @hEncell REattRRERIN T Ry ameofbe%%t@&n in solution inpacts
the rate of h:NgSer order aggregate formation in a citrate buffered system

at | ow pH. Howebeiclopmsptstip@majggialsdpre dpavedipr theicreatmn @) vgsti ¥y of he | evel of

hi gher ordgr I Syag t - mg/ m., 11
ng/ m_, andﬁgl}agn‘g&/:ér%r%ﬁ?rg@ec cent réﬁﬁsﬁ?ﬁpgﬁpgﬂé%&p@% ggi%‘%linl{( e the inpact
of acid typ&369ihi'Rhelving Heok’adigr BGa8 885 68watl Smap Hdog” s 381,4330om t hi s

acet at e experi,nent, Q. at 250C e gr e i th the results fromthe
citrate ex%eé’laP}?“Pé’Et’ @%3358@ 08P H?}’f% (%Gu@g%%% %R\t?ﬂ(&qaﬁhrﬁe,mthe rate of

hi gher or deéviaggneas €36G2FY B3, “SalciRMdaeaBecklY; Sadlo 6701 Y286SigE nutes in a
citrate buffered s%lstem while the | evel of higher order agg:reglat es renai ns

constant i Releae Byelleate lepkat dicadsisydY Sexusmmd ateioary ardppedapiloghe mab
stabi |1ty yasghaed Gt véﬁbtﬁgﬁée%fg‘ﬁs LAMe Elskd AbPaRUdafl o FQRGIUS! ons 1 n

addition to tenperature and pH, protein concentration also affected the
rate of protei Saggodyatiaiohpemthcscdesign thames ARt yb.oit theAwintl€ mAb

concentrat eilt%lnhr\rl\llearﬁ i Q ﬁgr%asssekgelti nr v%fek%ih; [ ?ﬁee bm;r}co%{ erd uSlPel aUtiinonmg(fiar H 3.5, the
rate of hig Srer def ag%régatg Si gnlgr’l cgﬁf”iny MRS RS MgERetd , the level
of hi gher amndedtioadgviegaicass slamppiaed of @8isbilid)aplitk gk napdadet ah@obuf f er ed

solution at pH 4.0 varj ous protein cgncent rations, which ranged from5

fo
mg/ nL to 3ATHEEGH: o REhthe fpakpterhipant hthe 8pFst e buffer systens are conpared

at pH 4.0 with "ﬁlipﬁl‘?etrl%:blﬂ_eIQQip_&%ﬂ%,r(%t(ﬂp% A pror¥l4 BhilubD ad dacH sinkhe mMAD
contained greater stability in the acetate buffer. Therefore, the type of

el uti on bufitlethepyealest detemphiagithe mpmymettichgthf Wictehtitgcehaine bei ng nore
stable than cit e. buffer at. pH 4 0. can. . alternative
ufer for b O b a PReHTLBh Pt AEHA S ENRR R PRSP

| nvest i gat 5,888, 341e Kekpeadilipdf Helt thd deper mtist be ewist8dftd ellovCanelent r at i on and

Protei n Loadi hg .on fhe Leyel of Protein. Aggregates ring Protein A

A £ty CRISRAEBEP LRy TEF O PO 8 BUBg B o SPOPBIE WKERal's and
Met hods @ @Rk Hessed li€the Altlgus BBdht n@edlaBwaK BRI tilAt BsivelisBoReyrf, @ Aed usi ng an
AKTA EXPLORER 100(tm . Phosphate, citrate, and sodi um hydroxi de buffers

wer e pur chagegthemaeriakds enveher defigiency urthis dosigs. base for pH adj ust ment of the
PAP was  pur chasglff i ¥6 10l hatd- GRMne i WheMORRERGS & BTkidgesi n for Protein
assembly. The can be installed on the belt or harness, without disassembly.
However, with all the above (non D-Ring) designs, another serious deficiency
remains. With movement by the user, the clips will not remain securely in one place
on the harness. They will tend to move along the belt with use, absent the use of yet
another device to hold them securely in place. They may even slide off or dislodge all

together, separating the user from his accessory or device.



A affinity chromatography experinments was purchased from GE Heal t hcare.
Depth filtered centrate was obtai ned and was used as the feed stock for the
Protei n Avefbiomibsoichr omat ogr aphy experinments. A Ther norcrars2éeERpendor f)
and two tenperature controlled roons 2mere used to control the PAP and QPAP
sanpl e tenperatures. Experinent: A colum (1.7 cmx 14.5 cn) packed with
MABSELECT(tm resin (10 nL) was equilibrated with 5 Cvs of 6 nM sodi um
phosphate, 100 mM NaCL, pH 7.2 buffer at 2.0 niL/mn (5 mnute residence
time). Depth filtered centrate was | oaded at the concentration listed in
Table 1 (g mAb per liter of resin) using a flowrate of 2.0 nL/m n at the
tenperature listed in Table 1. After |oading, the colum was washed with 3
CVvs of 6 nmM sodi um phosphate, 100 M NaCl, pH 7.2 buffer at 2 m/mn, which

was follo S9di um phosphate, pH 7.2 buffer at 2 m/mn.
The produ\é\ggb@iAéY@%ER&Fgw%g s of elution buffer (m xture of citric acid
anhydrous and tThcSRdedeB? hasahﬁnﬁgldremg@faaaﬁ@qhat@ wra;htuﬁmy aberdROtLSt P
gradient at 2 nl/mn (start at 0.5 and end m n residence

time). The ébignidsAcipgigsdrlgnitpsions @frpﬂ@%démwg@ffamh@msma ala@wﬁfm ows: 60MM
di trate, b trat
sodiumcitrate 139[‘5113?3 ion; A 4@/@%:;* H%Lt%g%ﬂo eiPhbsBweb, h‘éﬁ@éaﬁ%gum citrate,

pH 3.8 8O sodiumcitrate umC|trate 8 After

el uti on, tHelirdedigos whichamstlsraﬁeﬁbetowbﬁsbétrmbrymdeﬂd)[roftpm olgeirmgaggr egat e
content usi.ng HPSEC at t he | Jowi ng .tine. , 120 m n.
Sarmple wi l lsag%e 6?38?61“1@ h\%”ﬁ‘?gﬁ YL %rﬂs S tg%%arﬁesﬁéﬁlfr? S base added

to quench fakligosaat ey the HoRlcHButNgish mg@mﬁttsedoﬂffezttﬁreﬁhf@q‘smi 50 nmM sodi um
hydr oxi de, | M sodi um chl ori de buf f er_ at O mL/mn and stored in 20 v%

et hanol sol ut i difatuic P ingidy spsfages ohfthe f@ﬁ?ﬂ?wger\faéﬁévﬁémh? yzed for mAb

mononer  CoRGARLRALWRR Hsd {égthathﬁ’ éﬂL E’&%ﬁkéﬁafhﬂd%oh%ﬁ@ﬁfofvérﬂé&ty
cartridge on an Agilent 1100(t system (Agilent, Palo CA) .

Protei n agefitegdtes, éldngrﬁleéeraﬁdOﬂthgh%neS@/delefwehg@hegmae‘sl)he|aﬁa(élad:h)0§anpl e were

qgquantified uelvng alTros%h Si ze, ext(fonf% on o? U andénc " ed:mfel D x 30 cm | ength)
on an Agi | ErEVETOBI R QP IS RS HBR OB 52 DR Wi t accuracy) and

a meter with teﬂﬂéﬁﬁ‘@.ﬂ w&hmﬁs&mtmenh& ﬂ@ﬁeherfvﬁﬁﬁbdﬁlr@hlﬁb tidiaarkd.fi c) were
used to nmeasure the sg?ﬂtjtlon pH. The effect of pH, tenperature,

R I
buf fer conCERISREEFBRASAFHOTSGitwp ﬁler@iléi%e% ynep 8 Grakadisperit smRloyed ni ne

their inpaeR|op: y2h d FafiehPFBIeisRcAPAT HORE QR - réEEiﬁg 66w Hbh theOtnulle above
experinment can be found in Table 1 bel ow. At egrees C and pH 3. 2,

| oadi ng orlatshf.rvglieh m@méhﬁ ﬁhambdﬁclublebaqkwr@‘gﬁhﬁh shelitapaed yiel d or
aggr egat | Obot 0 dﬁ lées 1‘196 \gfr%rl ay elﬁl@ld bg{ﬂre?éd%‘om %@gldQ%F ﬁlnq‘{)s?enef Itrate
e es ow

concentration creage§ remai n-at S (< 5%.
At 30 degrieesecdd thﬂdaethl,—brSfe&Ihrbu@dhﬂgpdﬁ@&eﬁ:@tw&ng]ﬁ‘ﬂ thin@a mdtthyarndngpact
aggregatio tur has a huge effec ecreasing yield and

i ncr easi ng @@FE@}L R Erur B i BB PP e e OPCRCTRERGR Dut 11 (11 e
ef fect is s@@Aedtly t4 MY bIiAk Bndefshelth@nPHt@hanges from 3.2 to 3.8 at 30C,

t he aggregate | evel s decrease
Fastener “B2” accomplishes a similar task, by feeding the webbing through

the outer finger access point, over the two outer fingers, and under the center strut.
Upward pressure of the webbing against the teeth located on the under surface of the
center strut will minimize the movement of the fastener across the length of the host
web, or user belt. For removal, simply reverse the steps described hereinabove.
Feature 3: To adjust, remove or relocate the B1 embodiment, the user simply
presses the thumb latch in a downward/backward motion, which will release the clip
from the webbing. The “thumb latch” design is superior to that of the “Keeper Clip”
(US Patent No. 5,333,361), which has the same intent, but is far more problematic and

discomforting to the user and is more prone to material fatigue and failure.



significantly and yield increases at 40 to 80OnMcitrate. Table 1:
Aggregation data for anti-DKK-1 mAb at various concentrations, pH, protein
| oadi ng, wodoioampsnat ur esCONTAI NER HOLDER W TH FASTENERBCCRSS®9BERERENCE TO
RELATED APPLI CATI ONS: This Applicatia clains the benefit of provisional
patent applications: Ser. No. 61/088,895 filed on August 14, 2008 Ser. No.
61/ 168,609 filed on April 12, 2009 Ser. No. 61/172,798 filed on April 27,
2009 FEDERALLY SPONSORED RESEARCH: None SEQUENCE LI STI NG None BACKGROUND
FI ELD OF I NVENTION This invention relates to a hol der assenbly for the
attachnment, use, transport and depl oynent of containers. BACKGROUND PRI OR
ART This invention generally relates to the hol der of containers for easy
access, use, transport and deploynment. It is described and illustrated in

sundry uses. The choi of emhodi.nment | s, dictated by the intended use.
A'though one eXaHBNBE TEBIFTERCT HRCEH B d hal o (RS SORSPEg etba. di ver s
for the dephnntyemt “DERAR”, adtivith RAmp ity T NRtBaGén, LEHMEE CRSBRUPPI Y, a

mul titude of alternative uses in sports, recreation and industry are also

i ndi cat ed.Clilme i nvention incorporates several general aspects: a hol der for
a container, f S r t achi - he«d: »0r a host

devi ce, and ifq%%gﬁ?%é%&%;o?ﬁéﬁ%%%g%ﬁ%ggdgg%ggiﬁéﬁgggi(ﬁec ani sm f or

parti al orLontdljet beyoardvhadpeof beltiendsf teteliy ahd osi‘thineb ledr” (Bl ) tvabe devi ce.

One enbodi nent. of the inv ion i.s for.use as a,safety devjce for an

inder v er ey LSS PoRS e ol SE B RS TS et Ptehh pne-
systens, Whdilt forehyspepeiatlyagedaeglidtteteef aichk e absit, McH, Badp RKRecONNECt ed
to a single first stage which is attached to the conpressed air supply.

Thi s al | owsaPREUStar dasienpiaRiaibs slewratpouses WRbRInE s ai irseidyare trai ned to

dive in gropRsch o Ma&ﬁﬂaﬁf;a@tefl%}%g% £5a carGifEd, PliVEhe REGRE Afntdfmgbackup or

support system for the ot Iver's own second stage fails, he may

switch to dhvecedhat vallxéduicit (o theobarotssslmcomaf dreadpeRingr. i f a second
("distressed") diver,s gas supply fail h breath fr t he, first
(safers diver B EEREenaloFalR el A ol AR Bt P M v erent i n
di ver saf efaytendrhwihain trRnge oeimt webbihg. TREWlimamta thl isterasdiag ddivey to be

Wi t hin visua..anﬁ swi nmm ng di stance_of his buddy. Unfortunately, it is not
unconmon f BERIGLY BeLded s naset ff PiRinSapart than they are able to swimwith

a single breat heealhesepy 2liRlimAng imQhrBiafh@RathBRbingdmdldliey e wi |1 occur
after exhal ation, beforé his next breath, severely limting his ability to

access a skatwedethy fassnercad die hpdidharmpie that woaldatherivise feguirh &-Reempge.i cat ed by
current degi . Whi ch .nlace the dis S Lver t i de or
rear of t h%egj; ecar v&g?ﬁeglggf)ﬁthginﬁlﬁgt?%ne}s ngsv.av alrbge fr%rg s Vi sattjali% “ g%i cation
bet ween t héestoned thirveschndnf toiaddHRing.i f not i npossi bl e, at the very nonent

conmuni cati on i needed .t h st. If the distressed diver goes into a state
of pani ¢, the 1% ég'f eiite o puschaymin aSfrerd érf@a?éwaegfagb%& Htistics
denonst r at g ARAALELNGe MEFTBE Eordbcte@uid ey &6 MamoRtharRELaidRtH AL @by t he

di stressed diver cau3|ggﬁthe addi ti onal death of the safe diver. Mbst

i mpor t ant | 3djustables Reguipyiethe webbipe worrlddiesd droush thrordiystdr) then dlimefant  and
appl i es On%ﬁﬁ]éhQVléee, %‘9% a%ttaagﬁ té QB-H{n . F,lagter}epeB’t @1'1&11‘1551%5 bR e?drg §1]iaBSt age, or an
exhaust ed gas ‘supply, the "octopus”™ arrangenment 1s of no use.

device, yet retains all the advantages of an adjustable attachment.

Simply stated: the features 4-6 of fastener “B ‘ eliminate the complexity,

difficulty of use, and increased risk of failure created by the multiple connection

points that are commonly used to connect an ancillary fastener to a harness. Fastener

“B” accomplishes this by facilitating the direct connection of the “ancillary fastener”

to the harness. It also frees the “D-Ring” that is incorporated into the design, for use

by devices that are best attached via a “D-Ring”.



BACKGROUND OF CONTAI NER HOLDER US Pat No 4,949, 889 and US Pat No US2006/0
175492 both show the common net hods of allowi ng a gas contai ner systemto
be used hyoaodioiesor Each shows a way of attachi ng the gaeTaspiécioss2rs not
directly to the diver, but to the diver's primary gas container. This
design, or sone variation of it, is one nmethod used by divers who carry a
redundant gas supply. Unfortunately, these designs have serious
deficiencies that inpede industryw de adoption of this inportant safety
device, especially by those divers who are the | east skilled, experienced
and trained: new, novice, or "occasional" divers. The design deficiencies
of the systens shown are extensive. First, the entire weight of the system
is placed on the back, adding to the considerable weight already carried

there. Because it iIs ri .of _the pgain contai ngr assenbly, the added wei ght
en nore. aiteeres7 B ofos-Big raipbeD e e mant ety e i ned to t he
side, (i nsdigasl Qae,qauﬁlm? tBf miniRr BRSSO hainReSPhitadhAR nfliwglile vidki on of wei ght
is off-axis and simlarly, off-balance / equilibriumon every axis. The

of f-axi s WEFighting Bayariety seend andpecad) dfemciblarnpgeraryidat ey oe AfIGcHd This
requires the;djver to change the distribution of weight on his weight

systemto conpensate. If the safe diver deploys his gas container to a
di stressed di ven,thd drebddauérit ghaven grappbdamt’s exumplonf iksamsabpscub@idmckar |y thi s

desi gn sol ytion creat uneven .d .in the water. Divers are required to
compansat e TG 1959 PR ISG AP KA PoIEer( G BUEh TRy dr ag)

W th or w iddalitect f@clap&H oW eNeds Fratt SRE didk reRaRaskE @ CRdéHtd butes to

di ver fatigue and di sconfort and concurrently decreases in diver safety and

pl easur e. WoPHut A sTha embinagiog ef diggcs aigiehent afdks $R-1vie fastepef e t he

di ve. VI kg sGh: haftfiant ficdsd QG RAIQGRIm itOlowbR A 8mERrRUAN, YaHSS, Whi |

bal anci ng the substantial additional, uneven wei ght on the back, "creates
saf ety hazamdgingitic pdes afitheSRdt hgities.deTigredsane hazards await the fatigued
diver “upon his petlinial 106, endehthe, s dhs Aerian drtlohensi es of

t hese patents extgnd %%fouﬁ odt " PREMEISRY “WEh 8 gé% <ontai Mer“att ached to
the mai n cantpétaelly designad eslus@cond thd aginpagendiss stagdhethab®el each ar ound
all the other gear to the diver's nouth. It present %)third reqﬁlator t hat
can easi | yFBENEoA UB A VHHIAUS cRPedmsAtsHY A sPdh CHEC VS GbIE st e ta g he at t ached
to an enptyjapaid) waas siaRth AR inY 8 Mo ShRTEMIRYs A fH8E srddbdRling t he di stressed
diver is typically forced to the side or "behind the safe diver to gain

suf fi ci entonpogenitienigr finclignafrfidiurecases, vi sual conmuni cation essential to
cal mess and reassurance between divers is difficult or inpossible. If the

di st ressed.dj i e is no way for the
safe diverSﬁgﬁgé%gﬁQEQHﬁTﬁ%§ﬁ${hﬁﬁgﬁﬁﬁﬁﬁTgﬁgﬁggn%gg%ither to termnate the
di stressed di velh'the @pUess’skRarhipls ofase Subplindent aindad heoRlanéwitheahe rapi d
ascent with the distressed diver. Either choice can be fatal to either

di ver, or HEFRIVREMBYYBFNEROUF qOHRPFRRAGFTWAT R That HifprodtieEPRiicatlet i ci ent
equi pment 4ol £MARRH GbroRME & th@ﬁ&b?é]ﬂ AR IRAVE 88 FBTLatehihRese two
basi c designs. See US Patent No. 6,367,753, US Patent No 7,344,1°1; US

Pat ent No Big7gdgisployins conaBLie bré 49poth¢r;aceessipis.e it NGB MQBTnsivend Us

Pat ent hb'rﬁk%éﬁ 839 wherein the gas contai ner may be renoved, albeit with
consi der abl & |f¥ﬁCUIty. Agai n, because the attachnent |ocation is on the
mai n tank, on tlhehdgpkicand egathplobf shegdrhbodimérebydiverioming all the desigh di ffi cul t

to reach by, the diver encunbered by. his equipnent. This is highly
probl enat i "éhﬁoﬁloaﬁ “@Fré%éiﬁﬁé’;}a@? LRI fé&ﬂﬁd H“n&?efﬁl-t{)ﬁ]&ﬁ}“gﬁsafﬂeﬂ’gved, it may
not be in ppK-as e @ddh@rsenees\hReRPprodelifrcamd sfgRdaht’ s eRbRBmessshort as a
singl e second. Even . S

open the door for the entire scuba diving industry to adopt full redundancy as the

preferred method of backup up gas supply safety, which will substantially increase the

safety record of the industry, and potentially save hundreds of lives.



W th successful extraction, diver inbalance / faulty trimstill occurs as a
result of the alternation and redistribution of weight. The clains are

i mted twoaonuiigdoir el ease of a secondary air supply thatTits2@bhsszhed to
the "scuba main air supply tank”. Thiz |ocation is precisely fromwhere the
i nstant enbodi nent renoves the secondary air supply, for all the safety
reasons identified. US Patent No 6,070,577 shows an alternative sol ution,
wherein a gas container is permanently attached to the nain container, but
wi th an arrangenent that nmakes the gas supply fully redundant (separate
first and second stage regul ators) for each container. Wiile this solves
design goals a) and b), it does not address the remaining c) through h).
The suggested cost savings of the single air-fill feature, are negligible,

conpared the caost .of a |ljfe ende y failure to.address design issues c)
Chrough by Ner hpadtr the e ey T o 2 R R bnge of bas
cont ai ner fio%& 18 a VARB! FRAKBAAD Biz6 tode20EMRE i £MIRGNM pidRBnS ¥StLm The
claims for this patent nake no reference to the hol der or the method of

hol di ng t herispsefaresdel @lowed largs nmbepal operanral digign bencficaisiigenfapight  nount ed
systen1abqﬁ%mmy RS BindR F£1B41d4S> shows an early design for a primary
scuba system e a reverse tortolse shell, the housing contains a "U'
shaped cont ai neFhe(adtexnatiye whie$ Of thisl donwmaphkolde syetomfaactheme Exfanipfesi s t o hol d
gas with several. thousand nds qf internal pressure), ;wth a regulator in
Phe m ddi ent BACHEECERIEG B SBiwefemnt e SRebo Ry AL THidbi REY appar at us
itself is ¢pdyGU@eatéMfiaft@l A€ FludRp e drserlcdnfAteNGsifEDIhe idvdationtasdPpodeds haped
shel | without any description as . to exactly how the device is attached to
the body. W #ndgspeseallyveierginfthsy mighalipadis e Capang 3 sHbstaatial gveigheon br eat hi ng
appar at us"y,ghé, et to any nethod of hol ding, attaching, transporting or

depl oyi ng the apparatus. US Patent No 6, 651, 660 "Apparatus for Supplying
Respi ratory GasCydbista tReglmghthigh 3prede ntay Sbmiis fram the inventami becdrodes i on for a

di ver gas gcont.ainer ret as, .supply is,attached to,the i.St_on one

i e, or pEEERORE pyids GoiBe BB BB § Ref i AGRER St BT RBlerSl Db
for a parambubh fic bideoritiseid Whck hehifutdquingrth@tide ofent haal to poskd aadond or t he
brief period of tine he is. usi he device, a diver is in the water, with
the devi celeﬁtqné@ﬁé’éerf@efHS?CtF‘B’ranﬁg’é{aP?ﬁ)oughout the entire Iengthy dive period
which may be an h@WapQ% aAPILe 1ikE U BETTRESHIE G Ak Y& siRUSighPEetRPl € to bend
at the waste, and noP have additional drag or wei ght on one side, creating
an i nbal anwerkiwith batk hangksifigai widizoe theinvenionyasioppesefl ¢ extyimg theihi s | eg

ki cki ng, the pri our f, diverpr l. sipn...Th ims referencing the
ol der ar e i i TRlans I aRE o, Sl SERERRMGERs WEKE: T U hat ent o

2, 366, 455 pr eseSitslady,doid twaiinetderatobd dlatrenit stnarturplly @ister fdrdumasd tocarryy a
floatation device, while flying, yet haye it,k ayailable upon a parachute

| andi ng i nREEETENIHAT ey Sl Glu RSO SHBISS 25TdSS bl o

ar r angenenysightQigvédlly aishedical the wai st with a second strap around the |eg
above the knee, and the second, a two point attachnent wth the canister
hangi ng at the Hicdphligit’s pabedimentsfalk deawastass p sebstantalgalipeabl @ef or use
under wat er t gl N j t e jgontal or inverted
(head dowﬁroggﬁtoﬁ{gg@%é@? ];ilgﬁglmfe gghégﬁ&ﬁ%%rﬁd?)?aﬂﬁg?gte‘?a %v(\)/itl]?1 Hld iver | egs kicking
for propul si on.InTheclosmn, poofar aal draeivaenbo doudedoimanrly delelopelproeidskewer i ng
its position control lL.ably.. This ign.is suitable for the intended use,
27 et b T Sest o Yopodeh BoflTRe A Gt et Breldfonng ™ gr ound
or water, apatstislcohtsinBE@Mer kstdf iskinglk| HFfdcai® vRLible] bRlbleddnas of this

patent properly limt the patent to this device being used "in conbination
with an ai Qd@ptayf‘ewhlle simultaneously increasing safety and ease of use and reducing

opportunities for functional failure.



US Patent No 7,083, 361 denpbnstrates a new design for an "aquatic breathing
appar atus conprising a buoyancy vest" designed to be a prinmary scuba system
wi th ful lwointeegpmted buoyancy control system not a holpderustam/oss2fial |y
redundant secondary gas supply for ths safe diver, that is fully depl oyabl e
to a distressed diver in an energency situation.. In deed, one of the
primary design flaws of this system is the extrene difficulty of using a
safety / gas container systemw th this design. The design as shown, has
the single primary container |ocated on the | ower end of the buoyancy
device, at waist level. It is a fully integrated system wth buoyancy
control vest and gas container conbined into a single, inseparable unit.
The intended use of this design is as a prinmary gas systemfor scuba

di vers. As LE A Lt i.ze of the container
utilized .@%ﬁ&?kﬁ%ﬁ?)ﬁ%ﬁ%.%ﬁ omarily worn by scuba

di vers. Ther ef orig 1t Averdr8 plder @inbsHent AGGEVE@S REin@dNGhd W osteRhb diRetthi ch t he
di ver may descend, is severely restricted. Sinultaneous use by two divers
in an errer@féh%yontfﬁn%lpldﬁbwhBlcentamerr@Wéa‘ﬁthﬂbﬁhelba@rzliapA@b&algnépl y for this
prinmary Sy Sa bl «h©O : ver

preci sely %%%Eh e%ggg gggﬁs?%é%dgﬁgogiﬁ@%?gwgggh?§¥£ﬂ§g€8%gkfgﬁgée it,
because of (il hevhereac dasssictsi 1A H(§6 anxtknd @eduay édnsthé Bolden and efastateri“B” ( Hat

configuratijgn. signed to, provij.de, "an atic, breat hi ng.exper,i ence to a
cust omer - SPesepran I S IR S p BTt lEnsP R conier BT HeGG
enbodi ment thk Bigk veessitt hstehed NNGoRfTHR faddeakingk (3), theddadanth @as supply for
divers who already carry %hérinary sour ce of %as and buoyancg contr ol

T byt

system BeSPofertifastengl A nSohy thasteglti(¢0pthatis iedigroagh tiedioldst bp1d coul d serve

no ot her L clists,
PURPRKet SYE 'Eha@%f}{eia'%n %ﬁ%@d@y ‘gfe slﬂla# %JIS\E 0]%e,nz}%%(l;f g-gg !éﬁ‘d ’\Ele g{ra y

who carry a contai ner of ui ds. at en 04, 218; and

No 4, 556, 248t nuk42)s Abosdetédpmsbodonent af fagicngs SBUGE) cattbdicdedsedaly tband, to
and from a,di.ve site..Th how t eat er S f.carryin hese
cont ai ner o1 IS P oAU, HHERRE ni SRl ERE M e e the
wei ght  hor ihzcugh @lld fiistel¥p Bieapaf(33)hBs@rap@sit g®, GFed het @niad fw(4yaer wat er use.
They claimb nefi%igg?use for c%é{yiqg ?n | and full size scuba containers;
typi cal Iy 86 %ekrt (3 Lo thepqgétiner eldghi A fesisaee \eactithFAMPrISSHS¥deig t he

di stributiQpiPfhe CBfhined Within WR! Wder ®%SHs iReMdPurpl@l RCRIRL &2, facilitates
carrying thema considerable distance to a dive site or boat. They al so
show t he nesminsgedf urgs, jeparpiediby edonesctandaidér Errmgp tigt etvesuéei ce i n hand

t hrough the use qf handl e - N he . devi.c o the
user - 2ot | moniiien SRR e SR ARBERF B KETAL Pt Bl e osees us
Pat ent No i,pl3 b8dilctindesyan shvelidldes angthe comtwince Thralegreawf bectiaht ached to a
baby bottle, to allow an jnfan reat er. ease ip _haldin i s/ her own bottle
while dri nwﬂayed\mfi?tsrn%lmdslr@éfg?baﬁhf‘dlaé@r@ﬁBawslﬁﬂal}eﬂ@?%agwﬂ@%?%& of

hol di ng a e af@handeBe QST fiGétRInMd Hndrivahd e8) bosidtablRanddal kgt can be
gri pped by a baby and al so be used as a teething nmenber". Akona is a

conpany t higsagdyickedsateendhepqtiarir aash o ldete e siditeonal trnd Y3 e puitabls npl e bag
in various_sl.z i I i i ce, 14 i tai ner of
a standardmg%ﬁgﬁﬁay&ﬁga%€$%6§§¥%%§V§§8§B§¢?ﬁ%@‘@%@g f%%%ggf%%§%§%$ the top
to keep thgzagstthaico@ninémsi de the bag. Fromthe bag are straps to allow it

to attach and ng from diver's side.. Wjle this L | ransference
of the containgﬁg33£§%59%@$RBF9§Png?{gf7m¥m%¢@5?8?'%%§§$H%§¥#FWEI pr obl em
wi t h bal anggh tHeldofladdfronRivedt Alshighovai thacinge Yafldre 34 syedwibheddeth@ast three
points, it wags uncontroll ably, depending upon the position of the diver

relative t@c§W§WP@¥PHq”%ﬂ%@FP@PW@lto correct the problens introduced by a
third regul atorpad-hesg HoRith Rehubaahnt RYsM ¥a&w Swith Aktenbr-A9q88) i s provide,

as a part of
and “B2” (38) shows the same embodiment as Fig 1-A but with an alternative

embodiment of fastener “B” (38).



t he system any solution for controlling, attaching or safely placing the
regul ator and its hose assenbly, out of the way, but readily accessible to
t he di verwoAomaaeswd gas cont ai ner system cannot be attaebedstaonba7ir st
for an additional safety margin and t3%e contai ner conponents (regulator,

on/ of f val ve, pressure gauge) cannot be instantly checked, w thout
tenporarily detaching and / or noving the systemto a new visible |ocation,
often requiring use of both hands. Zeagle is a conpany that sells scuba
equi pnment and accessories. They sell the "Zeagle Air Bottle Systeni which
is their standard gas container / valve / internal first stage and standard
second stage "systent that is usable in any container size configuration.
As desi gned and advertised the "Mesh Deploy Bag" is for the "6 cu. ft only"
configuration. Th i i.S ag, wth .drawstri.ng. encl osur, t one end to
coop Che. cont aiHen 98 B Holdfs FreSuerth id S0 utranes et aidmdl se
has a si ngt@®"eBasdhb® thagthetdiodhid Bs Fib8 - ROSEwitR Bl ald@nAlvt 38BO&IRHenf Or t he
regul ator end to the bag system Through variously |ocated holes, the
assenbl y neffapencp(Bced)"i n” many positions with plastic ties or barre
screws" the di ' [ \i ks Lper to his
mai n containerwg SEuo@%ﬁ%§§c ﬁ%?gﬁ?ggég%%peéwg§%?g?ggg'%Bﬁ?ggﬁ%ﬁ%gleaves

t he whol e Dsibanalt B E weth thootidneatpniimdcageddbvtbe dir¢dtioo afthetfadtanersgd@iahd) used by

t he di stressed ﬂ%ver. As m%tg t he Akona gas bottle bag, the Zeagle
cont ai ner oRPOHETERAEIBGHISAFDr . on/of f val ve, pressure gauge) cannot be
instantly checkegs WG (Fastt Viempaidaig | H deiaavivw)gshotvs Ry 1 Agwithhe systemto a
new vi si bl e Iocagign, pfqgn.requiring use of both hands. This systemis not
a defi nit i Astepergedy ghedB3i mihruar Coynsttenia gnd pib the ericatstien indigidroat i on and
depl oyment 01 8aRn oY He e R s (\%taﬂd 5991‘&1 @ﬁeoerxﬁarﬁﬁ)_nacuiéj(w.%y redundant, _

det achabl e system It is an accessory, wth a mred of unfinished options,
requiring di verFipa2+A-Dispews tha hard hotider froocadbdiregfiongdtops bétminndronbwideand by
what additiona{ anﬁggl LE %ékg&m%%{%§r%to ?e provi ded by the diver

hi nsel f), ATV r“h1ght iPSeoVer e s able’s onfigul-ration. SUMVARY OF
CONTAI NER HOL DHRg M -FHhoWSTHEMaRShdIder hhe@mapel dnthadimeht examip @nesdadianent s show
t he hol der y be made of a vast array of suitable materials, including but
not IiniteﬁgF “Yretal , plastic, carbon or synthetics or other suitable

unknown mat eri ahigd AR JHIRG hhANRD AP EBMmeicUAE! LI thOho 188V iRANENT al _
conditions. An equally suitable enbodi nent may be nade of soft, flexible or

Yy
fabric- |i&@echuens realoyed.shpude With thea cxnansing slot’HEP vie thedracks bideokthewi t h al |
remai ni ng &gﬂgs, straps, attachnents and fasteners renmaining principally
the sane, as di ct at ed by the needs of the user. Each enbodi mrent nay be nade
of any suit abl eFigdtershatvs tiktail optho virekengsaffthd faktemdr sahp €5¢thiowdhdhd nt er nal
pressure resistance . to secure the cylinder within the hoJder, and straps,
bands. and HESHRRLPGTHER BSERry A d @k feisa Pl @@s@ééw PRkt ot o e
di ctated by thepipoigrudadwdsig-d hbitRr bRss @ftnte TROdhdeEmt red@BRgY aties a nmet hod
to overcone this safety deficiency with a hol der systemfor the attachnent,

use and defsbtenareiidl of7harduB2y (o atindanrespessiveliip hy relagse begilesat or syst em
The desi gné%ﬁ,a\%’ﬁiclfl S iﬁghﬁ%&ﬂ@ﬂo tﬂ@§or§éﬂ?&'h¥)kﬁ€d hol der systemare; a) to
y’ for inme a

attach, re Iat e enmergency use, ul Iy redundant gas supply of
suf ficient dur dfigor slovovktglarfdasengaSA’ede), genitycading ofitiedadtérer strapangenent  of

the system,.pnstantly and.easi used by the ejther.the safe or distressed
diver! oy BILTEREh VHERiS EiehhebP il Sl oL e EREHRE S on. )
al O}N th ]gz Hh et eaaz.eﬂhsdisu&ﬁn lsahagapmditiopeeReAdent hut (1) the bbiRr RAEKIGENCY gas
Su ) reei ng the
PPLY bands %3), inner retaining band (34) running along the outer and inner sides
respectively, of the holder.
Figs 5-B - C shows the detail of the fastener strap (35), threading into the male

side of the release buckle (45), which is inserted into the female side of the release

buckle (46), which is attached to fasteners “B1” (37) and “B2” (38), respectively.



safe diver from endangernent caused by the distressed diver, e) throughout
t he diving experience, both wwth the gas container attached in a non

emer gencywendisfib®n depl oynent to a di stressed diver, tpeTasb@modsizes
remains in neutral balance and trimw7thout any shift in weight
distribution, f) the weight distribution of the utilized holder systemis
bal anced both in and out of the water as conpared to current redundant /
gas contai ner system ¢) adaptability of the holder to

di fferent standardi zed contai ner sizes and, h) adaptability for the
attachnment of additional gas containers. Goal "a" has |argely been net by
the diving equi pnment industry. Small conpressed gas containers, with
between 6 and 19 cu. ft, (and sone | arger) that allow attachnment of

standard regul at. e i | able. ver, ado t|o and use
of these saf et lgsyétAe{:rﬁh nl]%‘%h"r"?‘% \éfﬁ’ﬁg SERER BRI ﬁe thixd E | argel y
i gnored. T{e), R¥HidkChaR laf op &AIKAA B4 If) @F orteling aR@ B nAA@R} thRAdéSor the obp%?stte of

sol utions or design goals; b) through h). Sport and recreational divers

conprise t#¥ vast majority of underwater divers, worldwide, including dive
rel ated fatal i tyjes; ang i pUhyw Hdidk é@f’dugtél]'etm ef 1ohétﬁlsﬁﬁlr iii%twe\&ave the least
experience. They“require a systemo of , ease of use and
reliability if ElQ:eX/-Ba(EehctWJs thd ogdtase budkid, W\etﬂlshd inyle hiHensertehinioothe of a

cont ai ner hol ge)ehr fsyate tdesng{, t hat. yjccessfully addresses and resol ves
the goals SPafshafihy %i)‘{’? RY VISPtV s one inportant safety creating
use of the varimps7-gnbodiwirid flaiodvekRevie] o elahalNemo il frde tigkydi vers,
whose ful I%/ redundant parachute system |s | ocated on the front torso to

t he "di verfemaje é&%fy“fl%?nqtﬁﬁt’&ﬂts SPRSEFERy use, so too is the i nst ant

enbodi ment . - Featiul & ALindk18 snat%rhola@eatmteﬁm Shodathh O £ pRateri al
retains the container in a horizontal position, across the front orso of
the user. %dathoweap embwﬂmasu\albblema@p@mrtbe @atteractaining mwils @B) ynd t(hc at ed
points on the diver' ar.nes ' h ['S main gas
supply on hie rBtamI%ng baslgﬁfeg’w Embvm ;d: rga%g Orwglqil d}é({/@%g {a}fnt © ot her
accessor i esuteribigng Ratiesey, Sbu’ptivltlirﬂi’el 1h1yer Iﬂﬁhldlntgtban&s&lxglﬁﬂecbfTﬁlite cont ai ner

hol der system in and qut of ter ure 3 ; itio sets of
f ast ener s, 2l{FH1agHe eHpe S‘ile%tdﬂaé’ Pr%cr h?wﬂvaéw@ésv e%&%%&éf@éﬂé attached from

the hol der ffcRoh BawHL®E hiduainatthi aﬁnm&rtas aiRb QucPSCHE RiatcdAR wsORL al ner hol der
system agai nst the torso and minimzes its mobility in any direction;

hor i zont al bothjadewasleder thy @tendpdpeieotown. Feature 4 : Attached to the
conpressed gas }plg@t@ %{ Erﬁbo%lmglgubatagr %‘ﬁ%‘ﬁ ert%ag mstthgtgenlflver to breath

the gas. In the vent an emnergency remove the
regul at or fastomars h’@edﬂ:ﬁiddﬁdfnt(fﬁﬁ’(ﬂgrl%) émemah@]&ﬂddrhecrgasd dmhlﬂeglbm S ascent to
safety. In the eve d|s iver npeeds .the appr oaches the
Saf e i vermieruR iRy on s, HES R e ¥ 2%51‘?6}’{8(%@%‘1898 SIS mout h
Once the emBlafN&Yusd WHRh (IRYadts s’ﬁ%ﬁ@q%} #8ditadhOd NTEH NRESctaB¥ngSBahfiace either
t oget her or separately Feature 5 required or desired by the safe

di ver, he @) ensircly thefiecyy at #1ey apptapriate Ppuy @W%tt@ﬂteﬁ@tammtstressﬁé) ver to
effect a C?ﬁ?%ﬁw%ﬁa%ﬁ%@\klﬂ?ﬂlose ﬁ%?fdlﬁw%%ﬁ%})# Fﬁb‘%‘? dean d aﬁta Y4 ng the
e or tac i ng

regul ator to I stress diver 'S us e rel ease the
buckl es bemsmefhel’etmeeﬂahlxx@bmht ardconhideraiaos the lightdsepdssiblehvenfiglestaomhis ng t he upper

asteners OGBS e IS Sl RIS TR TR B K
di st r essedfastieNg stripk s HRldeWhingd by said eR@nsibss afdanrder bf @eviasseRd to safety.
container.
Figs 10-A & B shows Embodiment “D” with the container inserted within the
holder / sleeve, and without, respectively.
Figs 10-B & C shows Embodiment “E”, which is the same as Embodiment

“D”, but without outer retaining bands (33).



Insofar as | am aware, no device fornerly devel oped provi des a conpl ete,
fully designed solution to all the design paraneters stated herei nabove.
The cont avoeniodmbsder is sinple, effective, flexible andraedapremgess2ahil e

si mul t aneousl y increasing safety and mase of use and reduci ng opportunities
for functional failure. BACKGROUND OF FASTENERS One design feature common
to all enbodinents is the quick and easy depl oynent and adj ustnent of the
entire systemon the primary user as well as its easy deploynent to a
secondary user, especially in a state of enmergency. This design goal is
acconpl i shed through the sinplified system of attachnent and adj ustnent of
the straps or webbing comng from snaps, hooks, bolts, clips, adjusters,
slides, glides, rings or buckles and ot her devices of simlar purpose,

which in turn atta he ho r..to the user of attachin
oo prent g JieoEEd kSR E kSRt B ¥ RSk «Qn SO0 i Qe oo™ "
adj uster, ghdiflfg bkdi(S which9the @imOMEC Endoamtbnotiveburadinest @ Slcbwr Straps,

webbi ng or harnesses [hereinafter "snap device"]. Exanples uses of snap
devi ce |nCQUﬁH)Fbut are not linited to) backpacks for hikers, buoyancy

packs andwei ght%g €14-8 & 9f %%?nb%}fﬁern% #GS Al i n&az[s’%%%ﬁﬁnefnfmF Tgynt ai n

climbers, tool rnesses r construction workers, to name buf a few of the
nost recogwithab betcappine dandsn Thistisiatifablesvhese ho |gmins ths dightfesttahé osnap devi ce

Lhe usar - afos e bRRfiy RutiR S lop PRSI g siterll FATR ARt Sl i P han e

user), sucmﬁaer&rytdaang:@rmmmw)i@pmy@{oﬂestba@tkmaa@&ghﬂo hi kers, parachutes
to skydivers, tarps to nost anything to be covered, and as well as any

ot her " pur pose, Elésrl%ﬂcﬁgé?rsh?)‘ﬁleﬁ@" jpneqs i piHlap eadigurgondodigsadnled, t hr ough
a snap deviqeslQ, ﬁd%%vnlﬂ%ﬁé m@Rs@HlﬁfS‘@&}an&é(ﬂ&ﬁd’A@%‘%%@Méﬁtﬁ@fﬁ%ﬂeruse of the

snap device is to attach useful accessories such 'as knives, tools, floats,
li ghts, clétpbee¥Sds, etc to the user. The small accessories that users carry

to facilitate tﬁel{lk%EF%DOMn$Q§£F?%§H&Q% @5§§3§?ﬁ.3ﬂgP§ agﬁnent are as

i nportant as t he® primary purp 03 t&lse of the
snap devi cRo@siseip) with e Uedrdsctbheare ey imtlided (Mg nl -20& Ohmdskdlagedoy t he user

as to length and Ievel security of the attachment needed for the tools,
accessori € lgﬁrlld%weé@gf%w%mew B &etaRme e (5%/%%%53}0@@4335%%1#& &this
function eﬁth&chB&1H%$19ﬁD%lD93 buckl es, strap adjusters or simlar
devices (hereinafter "adjusters"). The type of adjuster used is usually

di ctated by théﬁg$EkA¢@Wé§ﬂbW%KmyeaﬁﬁdmwhtwﬁbﬁgwaA?M@ﬂ§ﬂﬂépcﬁﬁsmebblng and
now easi | YLULsSKt b e8 B RTHSha . A R LT Bl TROT RGBT Y Secure
0 a

Regardless 0 Ust er ached to the
user's sna@pdewmncntl (ﬁl)istndltISe lbWeb@)ImmelﬂitSdaﬂi @djﬁshlﬁ (B®)sik redgionegle. It i s that

poi nt of attac f stra o t he device that, curr nt desi gns
Pove i nher ent 1HET 1240 g gPvea étﬁfflatag@ odiet o' fwte%ar%b MY and
pernanencaxg&kﬁguﬁgjagﬂﬁaa&gﬁngpﬁkmwﬁn;o reduce the nunber of "connection
poi nts” between the accessory, tool or device and the snap device to which

it must be attdoaetB-Athe @émﬁxaﬁm@f agditionph plbrnator cpbpaentsgyhezdidi t i onal

pi eces nee r t devi ce ,
t he femer4%§§g#%|?&§les gﬁp? 2§§59%P§§%§ﬁ?9% ???J%ﬁgk(gggﬂfﬁg'lomer t he
cost. The apphd mamtofarticniagon (Sdm Wlt]h(thﬁ’ looeatespoanentestrap adghsttelr(ﬁal B ¢ehdrast ener

embodi ment s, (NETFARIL S i IR LR it Ay BVELARIEDRE) (B b 9L At taching the

swinging (Fig 13-G). Said alternative embodiments are not presented as a limitation

in the application of the lower component strap adjuster (53) to an upper component

(51) but as an example of the variety of combinations of upper and lower components

that can be realized, as well as the types of articulations between the components.
Figs 14-A & 14-B show one embodiment of fastener B1 in the open and

closed position, respectively. The webbing onto which fastener “B” will be attached,



hol der assenbly to the user. Each design incorporates a different set of
design goals to address a nultiple set of needs. BACKGROUND OF FASTENER "A"
Fast ener wl2o0mayai1a vari ety of enbodi nents that nmay bepomds2@b/0832y3
material, suitable to the intended pudpose of the user and are abl e operate
under a variety of environmental conditions. A suitable material would
provide sufficient strength and friction to secure the strapping or webbi ng
within the strap adjuster conponent of the snap device . Current snap

devi ce designs comonly enploy a single "eye" through which the strap is
thread. This "eye" is comonly "U' shaped rather than flat or rectangul ar
like the (top half) of an "H' shape. The single space "U' shape bunches the
webbi ng up at the bottomof the "U', creates concentrated points of
pressure and i ch shqrtens .the | an .of the webbing. To reduce
heb venr Aty PodFeaddRat PELArHOr crmenie et i eisly SoeT GO RE ot nt 1 he

strap pas Sﬁﬁwfs i pial-Al hsalsmb@lfngmg bRARRaE YNGR s1dd§U§dss1H% deverl y (flatly)
distributed across the full operating surface wd e strap The

great er t heetyeanshe toméid@P&@nbﬁw@aﬁfﬁb@:@@méhelh%a% TH Alsmpaelybwsen t he
strappi ng @&ﬂregﬁ?mffﬁ%%é gdacé baty&P 1a§t?§hhg?2)§ahﬁ‘r}%ttﬂﬁrﬁbi h%ggtthe eye of

the snap devic ter the stren e connection ween both
conponent sth¢ staneqhe&acbessrmntdé@)t cBot}l FJgsEiy’r -Niand tH-Bghbwehd BtRihg (oD k| oad /

pressure over. | ur a i reduces the
P essur of strhing oG el wtehl vrdbaoEDeat s nlerh R uRhiRe hoptE T ) "and
resi stancebdch ceaex pola (S0 theSfr@faloytt&toaetne@heuao@(Jmnrllhysed@sﬂr@m

"singl e-eyed" fastener assunmes 100% of the workl oad of attaching the

webbi ng t oshowehe shepepbthe G-Ring (é%)r%é?ﬂuraétaﬂdﬂé% el%Pl%{f’ (P &46560 2im of the "U
shaped eyes, Ihe- ﬁdn@t& T(66|)lohtéhé‘xlvs ¥ et ARH3BS), 9@%&%'{}9’5 (7N ¥ Gt st but es t he

wor kl oad across the of the strap and the eye, it further divides
t he morklo@ﬁ)b@kme@thMdonubnl@ké(ﬁ@esm&Bvdmmynobmg%aﬁbn@ﬂnahQﬁﬂmme

eyewoul d dij,s i h|r ' bet we dUC|ng by
t wo thlrdsl%L tmeye(ﬂ\xﬂ)Té (&gzﬂe§$%%1 ne?%ﬁﬁP s%gH%?C%E%B%ﬁglng upon
t hr eadi ng @QﬁﬁiBmﬁﬁimﬂ@Vﬂ&mph@nﬂﬂwkyw@ﬁ0£MﬁuGQﬁﬁlgmﬁabmﬁﬂﬁneﬁﬂ all ow for

multiple folds of the strap, t he eyes, redu0|ng t he pressure upon
each i ndi viPgiEen @%@%We‘amag PW@NQ&& ﬂ@(ﬂL pogetediaBhsicried the frictional area

needed for SecqﬁﬁsﬁiC%&%ﬁﬁﬁkmﬂi@ﬁm@ﬁ@h&Pﬁﬂ&n&ﬁﬁé@ﬁ%ﬁe embodi ments over cone
the deficiencies comon in S|ngle U shaped eye" designs, that are nade

more conpl ex byFighki-A thadup mafiveafastienss Bat feor g sé b@tf@?@lﬁnﬂs@pand secure
the web to %:hg 134} g&lvgl%/v'"ﬁl% rel t10n%¥1%%{%umgr L S3GWR nt‘ II?m (;6?11? til' cul t and

| ess reliably Ure. Tn CORtras PR ANt enb |ze a single
combi nat i o‘rG-thmg” (6bjeisadantichieo Figsdp-Aadjru$} eireingbolvell 1H}e altetrmlvat ed into the

snap device . a.single unit, the instant enbodi ments ow t he

t hr eadi ng %}flqu@ﬁefgﬂcaaﬂoaﬁ?soa Wﬂ@lﬁga f@ﬁ&?&féaﬂnwwﬁtupap&gs%%&mgy b) al | ow
easy post - byuheaeiitgd Iadmsléﬁﬁ@dlhmc)hewwbbﬁlgtrﬁ@ HAMNRSShrELAMADGeH theUse and; c)
elimnates the extra separate strap adjuster to conplete the attachnent /

adj ust ment dyyrsclesalterngyize ncars: dpnsrmetbed gfrisscaicn afdhd wekborsis ghthugdmat ent No.
499, 615 byﬁ&h@ﬁessﬁq Vgl ket toﬁ%kﬁ consl ﬁlté%} of 812 X&B@lﬂ%unde@?khe;%h ion to which
00 a | ower r h

is shaped 1nto tion rou rope or
strap may ﬂauﬁﬁmaehedyngwn&wpdmenﬂeBxameﬂxWhahey@cﬁwyuqmsmw &mnael" on the

i tuat ed 1 FPERGS HovbTatsgl Moy e Bor v Brai5d e HPRG B0 o pr ovi do f or
the open amgrEbOgast (88 pkEish @fthd fRcE BitatdH gh Badhgdt @13 had the “G-Ring”

(62). As tension is drawn upon the webbing, it presses against the under side of the

“center strut” (80), wherein rows of small teeth will minimize movement of the

webbing, relative to the fastener.

Figs 15-D thru G show fastener B2 in isometric views.



actuation nmenber". The nodification allows for the automatic opening of the
shank, by rotating the bolt, relative to the ring (or whatever device to
whi ch it weatomedsed). This patent does not address anypporisc@9/osf27i he snap
device point of attachnment to the strap or web. Patent No 872,691 is an

adj ust abl e swivel snap for use with specially adapted watches that again
makes no reference to the "strap"” belt or web attachnment portion of the
snap design. Simlarly Patent No. 4,73 1,910 creates a new design for the
"hook/ snap/ buckl e" portion of the design, but relies on the original slide
design of attaching the strap or web to the "hooki ng mechani sni'. The " Snap
Ri ng Connector™ Patent No 4,894,944 offers a new design for connecting the
"connector" to a host devi ce" but nakes no changes to how a strap or web

is attached at S 6, 530, i.s a T Leash Device, that
Ues a1 gger RH AR R BB B CHPRGERMS R Py BarTEia hePRbe.

Bet ween t h@ﬁﬁ‘nhﬁd@l&msltﬂaﬁ aljitbrs taﬁesume%ratd dttabhdAHiRSt 1A oCBO BE Gistner, devi ce.
However, if the "connector"™ were to require straps or webbing, the new

desi gn provﬂ@éﬁmﬁHﬂﬁ@ﬂN@%P%ﬁqQﬁﬁmwﬁm%bﬁﬁb@ﬂgon Strap adjusters woul d stil

be required, 5@%n tdoy o the exact

| engt h requi re E%@ %I}ﬁ%%@ %hl@ﬁltslttlal ﬂp&ﬁﬁﬁt@ﬁeﬁsﬂ& B}gr 2%at ween the dog
snap and th@wpuﬁﬁmhgﬁnamtanhﬂﬁmmkwemkhenph@aﬁe%an&bmdagaﬁnﬂnmhmﬂOV|s|on in
t he design,all.0 he dir getat achpent and .adj ustnent, .of the strap to
the snap dborEeiS Rl it i Gun R AR BN EPE ‘EPbRERR sufhs "Us”pat on
No, 5,852,988 sigyss-Bhe altsatfec dbddifd® of Rikichg 51 Willeobald-Ringt(bat are on

swi vel eyes, that allow for the attachnent of nultiple "dog | eashes”, and

by use of the sWigyE-Bdissftgmativeranfodiasnes! t%ﬁtetlerrﬁ}twm%@ DaRalgt(éHm e. But
here again, theripoidlt: RLiMALGR hiRdRARS! kStALRChREA @ d-RipaEIAI SPI I ng
slide boIts the desi gn shows the requirenent that the strap be per manent |y
sewn to the slildes bblt is alttmptve enhodinqumo of &tenerfi withit ad)-Bagreht of t he
strap length, without the use of a separate strap adjuster. Simlarly, US
Pat ent No. 4,879,972 shows permanent, non adjustable attachment of the
straps to the slide bolts. Security System Patent No. 4,638, 764 shows the
use of "D-Rings" permanently attached to the strap to allow for strap

adj ustment, but wi thout any provision for a snap device to attach to a
"host device" such as webbing, or a harness worn by the user.

Alternatively, US Patent No. 4,525,901 which is called "Buckl e having

i nproved web securenent” shows a "doubl e-eye"” in a very specific
configuration, with "an upper wall being formed with nolded teeth or
serrations and angled or oblique wall form ng acute angle at rounded
corner". The patent incorporates aspecific design, that is nore suitable
for plastic nolding and woul d be nore problematic for nmanufacture with
netal, because of the "acute angles"” and "teeth"” that must be enployed to
make up for the fact the "adjuster” portion of the device incorporates only
two eyes. This may be a suitable design for buckles, where the pressures on
t he device may be accommodated by a plastic device. Wiere the stresses
require netal, the design offers far |l ess security of attachnent, is nore
probl ematic and costly to manufacture and prone to slippage. A "doubl e-eye"
provides only two "folds of the web". The "teeth" required by this design
created excessive wear as they must necessarily cut into the webbing.

Wher eas, the



applicant's plurality of "three eyes or nore", is not only nuch sinpler to

manuf acture it does not require "acute angles" or "teeth", is easily nade
wi t h net avo 2aidiaveif our or nore "fol ds of the web", whi ebaTius2é0epss2reduces
proportionally the | oad seen by each 3icross bar”. It also elimnates al

"acute angles" or "teeth". No. 4,525,901 is a web buckle and is not
designed to incorporate into a spring snap, hook, slide bolt or any
alternative snap device. US Patent No 5,2 16,786 "Plastic buckle and net hod
of formng” is limted to plastic, perforns the function of adjusting the
strap, but makes nor provision for or incorporation into a snap device , or
ot her device of simlar purpose and design. Nunerous variations on these
design thenes exist yet, at the point of attachnent to a strap or webbing,
they commonly use the sane curved "U' shaped "single space"” eye, and rely
on a separate adjuster device to create the security of attachnment and
ability toPRaR¥E u&efresice NpRTalhpl i cant' s enbodi nent i ncor porates al
requisite elenents into a single design conponent that is sinpler,
stronger, nore reliable, easier to inplenent and nore cost effective to

manuf act ur RY, OF FASTENER "A" The apply gant's exanpl e enbodi nent
has nultip?LHﬁgggyﬁggkpﬁgges§%#§%aticalIy o@gikgﬁg t he nunerous

def i ci enci 85Séft Hofdet at i ons of ot her desi gnsepEaRingf or simlar application.

As described and illustrated in vari ous enbodi pnents, no .
enbodi ment g%QBW%BF?P’é%g Bapderiority. The var pgﬁ%R@ﬁt%ﬂ‘i%Wt]s are shown in

sundry usess miPerRGHRIGSRfis embodi ment and t e gIRIgHIA! pdik@m which it is
manuf actured, is dictated by the intended use. Feature 1: The eye of the

snap devi c&S Fastawet Steapsved, but stright, to fatcRmgHdexant Suitabl e
operating f a strap. This neans the . Sust ai by the strap /
webbi ng in§€§%?en\?\nlo | be evenly distributed Sér%‘ggg%t Cg%% "width of the
strap, not37 HBsteneoBtentrated in the center PoG-Rowg.ActhisPoiredioces wear and

strain on str web material, increases evity and reliability, ease
of use andggﬁ%?%ﬁggé safety. Feature 2 : Théggﬂﬂ@éﬁﬁﬁy of eyes of the snap
device is pyRERIRMUKINELI€BSRNI® three or BDMRumBYhicAQip €ss than two. The
i ncrease in nunber and size of the surfaces of contact between the strap
and the snipSta/Bele eyes decreases the presdiidaupelatgldgxddenti meter. This
design fea antial increase i I } of the

mat eri al , %EF?QQ$%¢F@a§ﬁ:§%ase of use. FeatZ?g%QSP ﬁg%%?%%ality of eyes
creates al #2 st BelsNgn features of a strap ddjkst8hell Wi hi n t he desi gn

par anet ers the s device itself. Appli 'Sl rporation of the
adj ust er c%ﬁ%ﬁﬁ@ﬁ?ngﬁgo the design of the dgg?%ﬁ?sbaﬁg?ﬁ@?es ease of use,
i ncreases fheosetdriBhy of attachnment and reduyqgesht he nunber of additional
pi eces needed to create a device that both secures and allows for the

adj ust ment 4dRelspsedbisklsdale a snap devi ce. THe Baet EpdRlskiPeingf this feature
i's increasgdrepse Mikidsepand reliability. The @pRKhARRL. Xapl e

enbodi nent prov%ﬁesctﬁe P%atures, applicabil?ty anh sta%%ﬁ?ty of a snap
devi ce wi t #7 fleveadj ustability of a strap adjuster. Insofar as | am aware,
no devi ce ner | evel oped provides a conplete, fully designed sol ution
to all theﬁgggyﬁﬁ%%g? ieters stat ed herei nabove. Fastener "A" is sinple,
effective, sfRex/OligBok adscalll¢ and adaptive, while sinultaneously increasing
safety and_ease of use and reduci ng opportunities for functional

fai | ur e. BACKBROUNDNORVASITENER "B" A common met hod of attachnent to a

har ness or5y§QQ3@gmk§Dpxdhggruse of a DRing

54 Spaces Strap Insertion
55 Cross Bar Strap Retention



whi ch extends fromthe webbing,, upon which a fastener or snap device nmay
be attached. Made fromeither plastic or netal, the DR ng commonly

requi res wormidiayah of di sassenbly of the harness to i ngtalus2e0dhss2B3ring is
normal |y thread by the webbing from a2 open end of the plate of the ring.
In sone instances, the installation of this Dring alone may require
extensive tine to disassenble and reassenble the harness and its other
attachment points. Adjustability after installation or during use may al so
be problematic. If proper deploynent of the accessory requires a rel ease
system ot RETAllhED DRESIRIRTION st ONEAINBR AT PER JIARD &MBOBEYIERT —of

i nt er medi onnect | devices and points is commonly required. This may
i ncl ude aa@%?stﬂrgﬁtﬁ&ézgl) a short web, to a side release or center rel ease
buckl e; or a sphitke follogingrdesdription otthintterpe Willok hesd foobeiet, ethrity) aad | anyar d,

whi ch may then be connected to the desired quick rel ease buckle. Carbingers
connect ed YHlCIfaRgRe, WK & tnpgeptrYg Makiophas to B Balisd phrgsdram peyosd dicher

option. Thﬁaﬁre@ﬁe@nm pllfH%tartDQécaﬁHelsuQ{ wbii8 A Q¥R fo?%Eé%ﬁpt?f&l rf)&'%@ that may
be required to acconplish sonmething very basic: attach a device, accessory

or tool tohacinanhesgntemied teyppbioedlicorstiagd prtecramino diawmhodoventeoithe t hese
defi ci enci i.n r X | The i nstant
enbod mont ST UHRRREAT Moo SRIRY SRR Sl BRF B o 3Fuie a1 e
anywher e oinvérhen e digsted v the @iict detadsseiohititctibn arltase i Msnyowher' qui ck

rel ease" to al.low easy. adjustnment and | ocation; ¢) while the harness
remai ns i nVAHERONSHYC H%%lb.%n‘!viltjlh‘tth@é‘?aﬁhmgi ‘P%}i'tﬁ‘@""?r&?rusﬂnaﬂ‘jﬁ%ﬁel%ﬁal attachnment, and
e) a newly creadRemiadith® of tHeRBhtambt BMEerfiPN bR Lin BES 184 g BmpNt of
various fasteners b elimnating the intermedi ary webbi ng/ ring/buckl e

: y f) : |
"connect i o igsci-ftthru IBhhom the pelderi as adingle HrukaFe eugiryed of Feppnegimg " B

; o ) a4 Ei th
Chventton S SLOGEODpRS: EhETE AR LR B ARABIGIE b S st N
di sassenbl 3 1pf Thchmnbaemeesls thd dontaen tlegdsld; flég G/l M3ppbuding W@nsherul t aneous

di rect connect.i.on to thehayne of .a vast array of. co rci.ally avail abl e
fhstoner o MHCHHARIgR oot herohs afd Ui B nd oy TETHSHT of ot ner
straps or wehbd fitthe halgécnads miy bd@atdderdBE Soée XMirdBicRiatcfficikdat t abl e to
the intended purpose. A suitable material woul d provide properties that are
bot h st r onfjictipetpretpin ey centaipers wiliip hedwblsgHE g &Rilbiln theylteigatiys, sightape devi ce
to open an 98 ShstaBNINREH iAol aqi gh {-]ﬁ.@/' 18l peondi ti ons
Most desi g%g%tnhat Sé‘ppérj%m W%Tt%g i ne\l/rgintgi n a%{rerg\?érl aﬂfé{ng%@?;n gb asic

desi gn f orsahdwghegbawedntge bldikeypsd tud the yusriner thekdate STifayent dmgiostandf an oval
or upside down "U'-shaped cl.ip that fits over the.users belt. followed by a
cecond o i Boahesp R PRI Coofiinel Vit iien bR RS A L he Keys 1 s
pl aced. SodieittdEsf théEontdihdtGint @l dliitkghl SLEHr1aBR thidRgesdof BE GheOictagdver t hat
prevents the ri n(); of keys from dj sl odgi ng[. This concept is exenplified in
vari ous waAdb{AH) e it hapdy) mppbecresseyt 3mae latlieneprh bt 4d) oot her pri or
desi gns, WjoGNrREEnRING] A e!x?zfﬂsk%%ftt}% Al rRohth G, VSRt €@l ded back
metal material of the clip itself, to retain the ring, as in US Patent(s)
No 2, 775, 8@litionsl conza@ing pacssuxo of e heldgrndpa@gndar @ainMched@1tdng, and No
D473J10. The prohl em t.ha mains W th.this.design,.is that ift.is limted
Lo at t achi g oo i A G R alfhdnda ity RS cnkfis s P40 ot her

devi ces nuisdlddrdagds. iln catairespplicitionfi@he bandb eagitht asdded atiditibit abhadhidenebbi ng or
har ness. Not. al|l devices attach readil

points for hoses or other devices connected ¥0 tth(e) cgntainer. A connector bar (44)
may, or it may not be utilized (Fig 2-E), to communicate with or predetermine the
distance between the holder bands (31), as predetermined by the dimensions of the
container it is intended to hold.

Attachment of the holder to a host device or user is by the use of multiple

fasteners. A plurality of fasteners (36, 37, 38) are incorporated to attach and control



split ring. Many require sone other internediary connecting device to be
attached to the "ring", which can finally be attached to the belt clip.

O her varwethmmasmm this theme include belt clips for vecysp@oiosiestasks,
such as attaching a cell phone or pagsr as in US Patent(s) No 6,065,563 for
attaching a "stethoscope”; No 4,949,432 for attaching an "eyegl ass hol der";
No 4,667,374 for attaching a "gun holster”; No 4,699,303 for attaching
"Golf Articles"; No 4,771,927 for attaching "cordl ess phone"; or No

6, 062,449 for "Tool Belt Tool Tote". Here the limtations are equally

obvi ous. Each belt clip has but a single function; to attached a single
type (or even nore limted "nodel" or "make") of adevice. Every device
needs a different design of belt clip. This is an inefficient and costly
solution t nee ttached a va of devices to a user

Devel oprren gﬂfo BT L Bp Bt oR Pt Rt franey sEFRshSs g Ty ais array of
snap devic ﬂ%@ﬁd?ﬁhe Inydasd ee afnailtaﬁg}%ﬁthe Eés@ﬂ&h@esorchfttaéﬂi&%@ bingl ude US
Pat ent ('s) 9 Revol vi ng Hook"; No. D 348,385 "Swi vel Snhap Hook"; No.
D 354, 433, on @ﬁ&ﬁﬂﬁdbkemb%mwi%s 62 i Bzl - Ao B biovap of gz, sBowso ok

5, 701, 006 M8 He- Rer2gmti, By AR X PR T ERR PRl aﬁSdmN?er bury

Har dwar e Cattahaigfelydwtgﬂsli)}sﬂnbws fa:s’raeensaN’QB@ aofl Bdd87)gns and t he tasks they
are neant to f re |at| ese de t hemes exi st
yet, at the poi %{ﬁ iﬁ’l% n’ft éjggasl 8‘1{3%169“ b{}l%ﬂﬁr,e t hey

comonl y r@ﬂluwt@i ®@nhd lﬁlilwrfmdlf&a&}bl@ﬂ@t@ﬁ&ktr@@(ﬁgVTH@stﬁindﬁloaﬁedeﬁ@l{et pi eces of
webbi ng, split rings, snaﬁ devi ces and/or carbingers, to nake the final
Cc

at t achment Paigf af gadhgicpelodhe e aggung degestisp dolt é4Qio\§hlplyls ipssHpl BEWAHH prone to
failure, vgg% i mum
strength ?e?ﬂ%ﬂgﬂ%}sﬁ(gl %ﬂ&g}ehi lw?ﬁ%ﬁtgi)?ns oneg?)%51 gfgﬁ 5%‘?}(21()9%%%%% ]%Bralhlxs t hene,
as exenpl i mit&dR)i mtUs d?@bemen&lof the383p, 3611neCK@faeuen€fﬂ“lAb (36)Hetle t he device
nmust betvvis ow, f or .1 nterlocki a ha t he devi ce,
That ot pebadbifer bR ufthlls bGrt s Dt PR [Rkingfinchl, e
fatigue of faktoger ™Al €34)alThind it AecoaphsHewi[Bigs 1LJssetrhndF]sK§,anfeedﬁqg tiasfafienck Wi sts t he
material, is another deficiency in thi s desi t he of the devices

share one %@ﬁémthr%weé%%&%aa@dowér t&eﬁr%%g@éwﬁachﬁﬁép edifstee instal l ed

on the bel {5308, BRI caM hfiO: <P grysenbly. However, with all the above
(non D-RinQ) deS| gns, another serious deficiency remains. Wth novenent by
the user, the clfalsfpgelw BI” Gai Olr“éi%fl(ﬁS)sWd:l@neﬂﬂ}ZCd,rﬁr@ﬁ@ﬂpﬂﬁ@‘éaCdmdtOHée har ness.
They Wil l ten | 0 he,b with use sen e of yet

anot her de(\:/()lrlca(=5ne ooﬁoli@ fseflr%g%ree(r: u[r%e‘laé)i ieh Préecrelodlﬁlﬁglonngnselg%de%&\g ide” of f or
di sl odge athk fets&gatdmep (3D epartat thaaghet hlel lJ(se} orf ¢ iBIrh(Bﬁ)SS aml&ssbmqklw(rw)

devi ce. SU TENER "B' The fasten has nul ti |gn
foatures tHA %ﬁf Qﬁ%@@'ﬁac|r§/etmﬂe9fé8ﬁ§m%§%§?fgﬁhe dorne by end | | m tations
of other d%lr&ﬁ&n%@aﬁen&or Tﬁém qus)apmréaga& t}erappﬂoﬁﬁzstahdcaﬁdrpmh&l | "D R ngs"
must attach to their host web arness or belt. Unlike designs which nust

be fed ontisleasrebugkletmale enmpsmenteAd). Phichdninserendiintoribe 1wicssesmekls|fymaland
reasserrbl y ent » g rness in simlar fashion
to the ' 6 EJ}S Oﬁlgﬁﬁdg)r‘kﬁabgﬁﬁ k%éﬁﬁiéljn%ﬁ o l?%n‘?%om%d%?' feature differences.
Feature 1 The ngsmhethﬂu?ff akced tidf reldas: khmkte&mlef (45mbed feamée WHY h t he

bel t/ har ness/webt hav %eeth H \all ‘E(H‘IEL host material and control
the novencHERSRCiE g h@éeomaqce nd liscqnaf GrhoTHE B ar ness/ bel t/ web. This
neans the attached tools or devices wll I’EITB.I nin one |location for ease of

use and increased safety.
Operation: Container Holder Hard Embodiment — [Figs: 1-A Thru 8-B]

One manner of using the hard embodiment, by way of example only, is for the
use of holding a container of backup gas for emergency use by a scuba diver, or to

assist a distress diver who has lost access to his own main gas supply.



Feature 2 : Wth nodest pressure, the fastener will secure onto the
harness. This is acconplished one of two nethods, dependi ng upon the
enbodi renvoenw/ayad ("Bl" or "B2"). Fastener "Bl" is seeuras2dy/osizes user
pressing down on the "thunb |atch", wich noves the thunb latch |lip
backward. Wth the clam shell top and bottom hal ves open, the webbi ng may
either be thread fromthe side of the fastener, between the teeth, or fed
t hrough the open space between the thunmb | atch and upper clam shell. Once
the webbing is in place, the upper clamshell is depressed sufficiently to
securely slip it under the thunb latch |lip. Fastener "B2" acconplishes a
simlar task, by feeding the webbing through the outer finger access point,
over the two outer fingers, and under the center strut. Upward pressure of

the webbing agai nst the te | oc t he under surfacge of .the center
Strut i | R CE g etV o (NG ST BEE S HePBES e gt h of ¢ he
host web, @& hoRer 1Rldontalers sreivable 1§V%hys&@V@F&QII§MtﬁE ica@ser i bed
her ei nabove. Feature 3 : To adjust, renove or ocate the Bl enbodi nent,

the user slhpft yord@és%ethﬁrét fctmﬁ:rﬁf ajgas dHIVeRY Tagainn aktaghs e ke oa/ oot i on,

super i or 1§ ERETRC S RIS AR PR AR TUni O o

t he sane idivarto mopitor the 1rftana1@$ prepﬂumod)ﬁh@mmalﬂmd Lacgabproperty, ttgs t o the user

Fast oner ~@uehgy sy i den B s el ot G BRaR (B 0

"D Ring" &umhem B fic 1 6tagé tothe Sdcbid sthgd @@ﬁlatlok/ﬁfoumplec@&bmsmaﬂﬂqerdivea 'Bel t
Clip". Feature 4 : Adds to the design a sm‘(i) but hig hléeffectlve

"G Ring". Davhicad Saskhopeyemd bﬁﬁeﬂfisi;ﬁélﬁ ingsEpd betwpen the OpREICEIRIRG BHGS| t s
“thunb | at @ pdBk Anﬁhehbﬁe%ar(s f)'eﬂ&%hng@}&‘e%%tam& Nrhd 82nd ddle G R ng
functions as a direct universal attachnent point for any appropriately

si zed anci fekalptpr frbmenbpicgunhy bsattachaiok thd ltlddn, vis aaputhendce bpldst. r ap

adj ust er ener 0 ot h evi C8 n as an internediary
connect i onathSﬁaﬁ O4RB ﬁtr Fedfﬂf'}t]lrs0 S{}%R:lﬁéhs%pen\ﬁe &J(Itgugge split ring, or
ot her connecti ng tnllevxmlé b]mﬂlcwldd tlﬁ:&fblﬂeﬁwbtlldtb@ stttmedl@dmeis)m foysowse of the

"D-Ring". G R ng" all the direct attachnent_ of the webbi ng side of
the ancil I’;FQWF%s]faéP?Q?TS it H‘ivﬁsadfouf%lée %I@éhf‘&ftomem%&bfpw& Drfipgs’ eﬂnitﬁ? nates the

i nt er medi agbyBRY BRSolVeadldrh @9 ahd dvireqde dict RicnITARAoldeP rdatReifh 3. Feature 5
: By elim natyl ng i ntermnmedi ary connecting points and devices, between the

f ast ener awdr’s eschsionlddradinsisd by stepsiibatiate broadedihaich elgan FuISr ®Ng use, the
D-Ri ng CO@ ne()?lE:ntOff ﬁer}gstl [y e %I’I ﬂ”nh (§1V 1%nav\%r‘[llc%gggst1tlo%r F%:?ene +hat are

optimally d)esp or a rrent the di rect
att achnentwoﬁldaxteh(aﬁdmrhélo&t lharhohldg‘, ldSﬂiIfet’:t,edmhbd: fagteadr sap eﬂst) ehmg]n ve angl e

may be conrﬁecte irectl &kt%’fs gost har e S and_ ;II y

adj ust abl ethe @pigk raerst PuakieCrb bBnieg SXeus 4 FeRES o Bhort ter, then a
clip or snapnél@ViyC@raddifdtwdistlind bAcdrert i @nd?'(‘Bht'i*&l Veﬁaﬁttlfértﬁ{/er 8 elimnpates
the extra snap device, yet retains all %/e advant ages of an adj ust abl e

att achnenthC@IOﬁf)F%Pa@@%Hé’cP dlﬁth@efaéﬁﬁoﬁmemﬂ@l%fo the dmgteqf thagomedtori nat e t he
compl exi ty,, difificulty of use, and increased risk of failure created by the
mul tiple con egtlon points that are conmmonly used to connect an ancillary
fastener to a Iﬁecawsbfttﬁaﬂmreh@rof aﬁﬁchmthis sthseholddriasdbqntaiaairleirmmti ng the
di rect con.nect nlof t({:@ tanC| téa 5{/ ge er' f arness.. It also frees
the "D-Ri n‘é"“? oly Ex¢ 063 8RR TR Y T Vf&e@féﬂﬂ % 1%%rée"g%}1°8evi ces that
are best altelaale@ﬁﬁgruwa/ avitPuiRi Hoter FR@ted irefrdnt of BRtdivdrhancrendy ngt' and the

"D-Ring" may be used sinultaneously,
greatly is simplified compared to traditional systems of redundant gas deployment. In

the event of loss of gas, the diver simply pulls the second stage regulator from the
outer bands and inserts into his mouth, and begins a safe ascent. In the event a

distressed diver requires use of the gas supply, the same process is used to hand the



side by side, doubling the nunber of available points of attachnent, while
vastly increasing the variety, scope and breath of ancillary fasteners that
may be efwocbemiiboiutilized. In the enbodi nent shown i npapplsc@anti2ss exanpl e
of its use by scuba divers, the |ower3sstrap of the container holder is
connected to fastener "B" through the use and direct attachnment of an ITW
Nexus Fastex SR- 1 side release buckle US Patents 4/50464, 4171555. The
conmbi nation of direct attachment of the SR-I to fastener "B" allows for the
instant release of the holder fromits |ower attachnent points by sinply
squeezing the sides of the SR-1, as it is designed. In conclusion, insofar
as | amaware, no device fornmerly devel oped provides a conplete, fully

desi gned solution to all the design paraneters stated her ei nabove. Fast ener

"B" inits various.e od| nts is a ffe e, flexible, scalable
o ndapt; webigp S TR TR Syt y iR b Beien GriEBab fo B AEIEET toe and
reduci ng ORRE ko etumﬁati‘c@my éxlﬂé}ﬁtﬁy%ﬂngf1ﬁﬁerLﬁder$hMﬂﬂ&Yre%lm& NER HOLDER

W TH FASTENERS In the applicant’'s exanple of one enbodinment, and in
accor dance(3-t @né%\@hblhmdeﬂﬁé@ﬁe\deveé hisoliF ARtinsoTaPmeHee e gaRFHEHNGANder |

fasteners %dﬁ?eég?ﬂ }E'I‘Sgﬁ’lgi?t'd ﬁé‘&sﬁ?&s@é’dhcﬂ% f'i‘;a‘iil‘d@rr}hél cfl" l?eO&f'Ent in the

desi gn of "FOF attac usi ng yl ng
cont ai ner sasa¢rd. ﬂhbnsmmhmmhémdbﬁﬁmﬁs@smmn@dmrdsm@buﬁﬂeg@Ph@MhﬁmbiVe and easy

bost on i Bt paE PR baReS iRl he SRS b T B ErES melleRE AR S Ll 1y

redundant i@k bws UDpling " astaéHi@int psih@ielallely tafrattychsiest @ﬂfhaﬁéid&r/%ﬁtdhhéﬁ this
applicant's enbodi nrents open the door for the entire scuba diving industry
to adopt f%‘lemf@dlem@aﬁ‘éyedﬁvqrhga%@rﬁ B dempatridtthe fafp dERUY they Yas suppl y

saf ety, WhigRe¥cl by %%Qﬁétf’e@ée‘d@inle)‘ dvlﬁb% %ﬁ&@déﬂ%%t%ﬁfv%lﬂd E@fb%ﬁa&f infe

i ndustry, and potentially save hundreds of |ives.Furthernore, the design
enbodi nent wriafal pésatiamont ai ner hol der and fasteners allows for a variety of
cylinder sizes to be attached in a variety of positions, for a variety of

array of om0 OB JFR IR REPRVa BLes of his

cont ai ner hol deA gﬁi}%&ﬁﬁh@ﬁ@d&&ﬁ%odﬁi@@ﬂ@ftﬁécérﬂ&h@idﬁld&t l%ﬂﬂﬁ»straﬁe@ﬁﬂers and
backpackers to carry._drinking fluids, y carry a greater

need
quantity o&F’I&Sﬂuﬁdhﬁud 12D}, a[F@e"rA&élPﬂ%%’éreH@%hH&nt H@t WQ@ﬁﬁt?frfa @hpposed to,

and especi r i al weight
o thor bR e B O A B ™ e
|nvent|onﬁnbyudékﬁywngmﬂNEcprﬁbnﬁkaQMEhaldﬁﬁgﬂﬂ@b@(t%@i&kbhmakorso, with a

t ube fed d|r thelr back,
whi ch  equid rititiing o Rl roTRIuh cohBHAE outed By RS TaXfinflod 1€ PR ke ¢

d|h rect 13 on afislofsal aﬁdﬂﬁﬁ)the bﬁ&ﬁ@g@ﬁr&ﬁagﬁt}iﬁhﬁe{/% Me’]g Mhﬁrtﬁhh&lp@lft&ﬁoﬁsl lﬁll ds on
t ejO Slte gt etter wor W t ot andas ree, utillizing the
i nventi on, éaf?ﬁa pESERs Wl esdiifiony AHeTenF By iehoseraice devicds one hand,

and their Qpacald @Rl cdn@fhS. The ﬁﬁgtthh'ﬁ'ihe sRIcPE bl fh¥ distdhcd SetWBld cneinder st ood
that it is structurally easier humans to carry nore weight that is

evenl y bal sireeahidbapds ig predptefmined bsoth@/dnia@ﬂs)ons RAfe icontpiger the beldety is| ess wei ght
unevenly d#ﬁ%ﬁ%ﬂ%ﬁ%ﬂi The applicant's enbodinents, all denonstrate a
subst anti ution'to the

Attachment of the holder to a host device or user is by the use of a plurality of

fasteners, similar to the hard embodiment described hercinabove, and illustrated in
[Figs 1 thru 8-A). Therein a plurality of fasteners is used to attach and control the
mobility of the holder and container relative to the user or host.

Furthermore, based upon the soft embodiment configuration, a variety of
alternative embodiments are conceived, the suitability of which is determined by the

intended application.



probl em of wei ght |oad inbal ance, whether it be for carrying gas or fluids.
In conclusion, insofar as | am aware, no device fornerly devel oped provides
a conpl etwo 2010/d1ysodesi gned solution to all the design pacarstewssrrat ed

her ei nabove. The applicant's contai ned hol der systemis sinple, effective,
fl exi bl e, scal able and adaptive, while sinultaneously increasing safety and
ease of use and reducing opportunities for functional failure.BR EF
DESCRI PTI ON OF THE DRAW NGS- FI GURES Fig 1-A: Hard Hol der Enmbodi ment A with
Cont ai ner - shows one enbodi nent of the container holder with a container
inserted within the holder. A plurality to attachnents for fasteners "A"
(36) and "B" (37, 38) are made to the container holder (31), wherein
fasteners "A" (36) extend away fromthe hoIder and fastener "B" (37, 38)

extends in the opposifte directio hed t. th cont ai ner
hol der on the Qgﬁgaﬁﬁé k ﬁ%%tﬁ%gﬁgkﬂﬁh ; @Eﬁéw' @55 (35),
thread threuelf RNt G oanamk vhast mternamly,([ﬁ@ 1@@ &tqum\rsaﬁemt (40), that
is fed through t he hol der band e br acket 1), that is held in place by

the strap @wpad IIB?IéﬁVIWéh%IO‘Qt@II)‘v‘ta&h%B bands 613y mfh@utrthﬁ slgayp) Alterptivelst ect ed
nbodi ment f t le hal f of
emmbodi men [DP?Lgcsktlogé (eggﬁ%%@e %ﬁ?@&lh%(ﬁ @ﬁ&ﬁ&d?ﬁ% tfg;tlg tgs%fome Redddfofiagel e half o

a rel ease 'e I's connected through
t he fasten@ﬁ)eMya@mnmﬁﬁgbbmehsbwapmbmhngbmﬁb(KbpemﬂheEHVQ@w) and nut (42)

compr 1 se o syt TR T RELGURR G TR it i en B araed e £

i nt ended pumﬁasa bahl 48 & @ized ; GEIBAIMERIuHg ditegsrinsRIAanA [k byAd
connect or bar The rings that encase the container either nay or nay
not enploym@nk@¥% Heilbwlcut (43). The container is held in place by
friction between the holder and the container. The degree of friction

enpl oyed |é Q@&ﬁf@bﬂ thQXJR, tgyials of which the hol der and

cont ai ner ar $ﬂﬂbﬁ hance % he egree of friction, an inner band (43)
of suitable natihanﬂnmmmwﬁbegshﬂdMHmm@dnhﬁhmeMQtWhenUﬂnKaHMennhnmmholder An

additional n 33) of suit e mat exi.gl e ed xternal to the
ol der -t oPadtng g S pPREL bR HIRREME: BER bSO PN, eBHbioRer i
1-B: Hard #eliger Enbodlnent A mnthout Cont ai ner shows Fig 1-A, but with the
cont ai ner renoved. the "inner bands" (34) sandw ched between the

cont ai ner hol de?heah‘?aeft‘% atfﬁh‘ttaﬁ Hethe sqff gnbodanentigregmagy) dingpdsdighbent A (Si de
View) w thyk %ﬁtt fnﬁn TP turiOdos @ coﬁ%res&gl%}y of Q@raﬁ@@fetre?z I ment as

Fig 1-A but tern I ve enbodi ment o ast ener fFig 1-D
Har d Hol dewh@mmlm@aitthAf(n&tldeal‘attEbr)tewﬁthe Feaétemhedlmeht/\ (36) and "Bl " (37)

show t he sane egbodi nent but h _an. ternat nbodlnent

of f ast ener %Sxamﬁ?e 0 pl?fcaltilo? IQ%th tsotgfem%)élmﬁat ge %C]f:p af fIE?ear . shows
Fig 1-A w Whergaﬁﬁlﬁﬁgﬂﬁlds Aat aditconBlérabie tweidh & 1he b&i’kﬁ)&ﬂdefsfload’@lr@aiged by the
direction of the fasteners ( 6. and 37) and the ex ansron cuts (43). Figs
1-G (Fr ontrewwe%dianyglgf rlﬂéahﬂn%% m tha R0 Ffﬁfg QULAOREP WIS fSener s " A"

and "B2", whi-headi ]y%c&@é‘ya%u% olﬁéarrbeﬁaddlé‘thﬁthlotnhﬁtl%"tbﬁ[‘&aﬁ-ﬁhr%’\vé@ﬁt‘ cated by the

direction of the fasteners (36 and 38) and the expansion cuts (43). Figs
2- A- D showBeduked Yiaight tneftthI@rWlﬂrltﬁrﬁumrllordlusrréwtlp@rrs:re(a‘p‘@ﬁnkeb@@f@tms aeent, si de,

respectivejy). WCB oﬁ'ottr{%ﬁ&g&gm@%&ﬁl ﬂﬁﬂﬁ&hﬁbl eR%rsgr{ IBads G, shows the

hard hol def alternative e e co r-excl uded.
place the hiker in positions other that upright. Cyclists would receive similar benefits

from the soft embodiments, where drinking fluids may be easily configured from the
torso, with hands free use and instant accessibility, as opposed to “one armed cycling”
while accessing and drinking from a container attached to the cycle.

The instant soft embodiment provides all these attributes, including a highly

compact, and storable configuration when not it use.



Fi gs 3A-B shows hard hol der isometric views of the holder, with all
attachnents renoved. The side with the "expansion slot" (43) is the back
side of twedswilg®i Fig 4-A shows detail of the threadipog/ushomhss2iast ener
strap (35) through the attachnment poiart on fastener "A" (36), the strap
bolts (40) and eye brackets (31). Figs 4B-C shows hard hol der enbodi nents
"A" and "B" respectively, with fasteners "Bl " (37) and "B2" (38) attached
respectively to the rel ease buckles (39), which are in turn attached to the
contai ner holder. Fig 5-A shows detail of fastener "A" (36), the threading
of the fastener straps (35) through (36) and its attachnment to the strap
bolt (40) within the hard hol der eye bracket (31). Al so shown is the strap
bolt open head (41), nut (42), the outer retaining bands (33), inner
retaining band (34) runni | ong the outer and inner, sides respectively,
of the hot der . et BB ntshettadin Sof or RasraShdiRanEs Tap. (35

t hreadi ng dditdnd: REfi:-MIcEn S ivlBetQTof IREtIR seRdR BUBKLRr {4 B)s, intéhde@h IS inserted
into the femal e side of the release buckle (46), which is attached to

fast eners PBPOSC(37) and "B2" (38), respectively.Figs 6-A-C show the

threadi ng of the fastener strap (35) around the strap bolt (40), which has
an open he k «(4 rea _Ahe opposite end.
Figs 7-A aﬁngﬁ%}Q% (%EW t g%@?’gfg[gseﬁbuc | e, %%%ééel’x%lggga?gi@onetri C Views.

Fi gs 7-B- C shova thdielloeingalescriptiok | certanitérins Wi berabeel thabkvityyskrityednd nt o t he
female half, sid .angl top views, res .ectivelé Fi gs 7'E'tlr: sBows t he rel ease
buckl e wi t PRENRREOH P nPeshvdad RGN #E ¢ Bt cA STy B3l op vi ews,
respect i veleyuirdth@ss e @it af; Bca@Wudth@o g hialse Mok ReRtib8sM@lhdes enbodi ment s

(B &C. Fig 8-A shows an enbodi ment whi ch i ncor porates the outer retaining

bands (33)hcaid andharciinprded tababiopdly chrstysd. (Fauthernpig dln ¢retpdiments ofithgy 8- B)
o h : . R 3 . e
Shows € {}Q'Je 'ﬂuéﬂa}té&l daéig%ie%'ﬁlrogé h rglh%ké%mgbg%gg%%é%r%d tﬂ%{%’co ropth%l e 1 nner

ret ai ni ng bands exc alternativ e utilized in

t hose sit uavemios iwme dignite ¢o the gr@e dethils ofi constowtiiesndasn. Mgy dtbérder and t he
container,_ as.a producélof. tgﬁérrah.{e?ri use in o@h, are suitable for the
i nt ended pU¥BHLE EPYS QLAY L MR- ENDEYHT HRAY S CHROYMEREt ¢ hol der” t hat

enpl oys the saneachagihediafcst GfageRedAMRbompAsed &fic@ndechhg xiaRknts gl hol der i's
created with flexible materjals and or fabrics. This flgure shows

|'s and
flexibl e stBetnd ynpmt offigecfmisarbeipiam @2 ke wrandhom.af Butgr wRlikth the faster
straps (35),qr&oRLiRHH %it;.%oﬁf&éa «f ﬁé?ﬁ%ﬂoé@ﬁpé&%é&%%sﬁ%oﬁ%h% the

51

sl eeve at any appr(.)prlgf(e oi nt parall he retaining straps (35). This
enbodi ment yargty afiartiruiation éypeh £12) hotldtaowinddrbyugh inkingsd @selor pplaagomor e sui t abl e
to uses whgre qveral |l wejaght .is a.consideration, the |ightest possible

cont 1 gur acT B e bl Sl B EARTHREN T b2 ok el PRt Ea ength and

si ze that nheadédeathdbreabt tii@ed RSha plsstics, Rarbbas, kyntheicslet #fyothed by sai d
di mrensions and center of gravity of the container. Figs 10-A & B shows
Enbodi ment SUiteple giaigiial nEheBaieti i ghoss F?Cg]oelwftfﬁﬁﬁyt%nﬁ%ll npspe.ths| eeve, and

w t hout , r&%?%hﬂﬂg%be Ehden &R Belific QORI FIRARNEIR e TfendeMiich is the
sanme as Enbodi nent , but without outer retaining bands (33).Figs 10-E &
F shows Enbodi rgwtfirstrispeoppt fasteias “Adnt e seap /(clip- IRokabalt essewplyr(@tais ni ng band
(33), whi C&)njuﬁorhi) ﬁlesp%%? o?gttaltzfﬂ}?lglgtitgg QltSerno?ilog ld%vix\é.tﬂ%yass&gﬁy%a%/eovee

any appropriate design, as dictated by the intended use. Types commonly used, by

way of example and without limitation include, slide bolts, spring clips, pin clips and

butterfly snaps The instant embodiment incorporates the use of a “butterfly slide

bolt” (51).

The second aspect of fastener “A” is the strap connector adjuster (53), wherein

a flexible strap may be attached. The spaces (54) of the strap connector adjuster (53)

are rectangular, as created by the straightness of the cross bars (55). A flexible strap



(Fig 10-F). Figs 10-G & H shows Enbodinent "G' is the same as enbodi nent
"F", but without outer retainer bands. This is suitable where the goal is

t he |ightwetomndemmn nost econom cal configuration possi lpcejuseeongs2mat eri al
for the fastener straps that is suffisiently strong and flexible to support
a nodest container weight. Figs 10-1, J, K & L show enbodinents in simlar
configurations to Figs 10-E, F, G & H, but with the inclusion of a
"connect or band" (48) between the fastener straps (35). Figs HA thru D
show several additional alternate enbodi nents, as viewed fromthe top, with
the "connector bar" (48) included (Fig 11-A & C) and excluded (Figs 11-B &
D), and/or with the outer retaining bands (33) included (Figs 11-A & B) or
excluded (Figs 11-D & D). Figs 12-A thru C shows one enbodi nent of fastener

"A" wherein th Ss har re rounded jn formatign and th oi nt of
arti cun at i BAtEsy TGRS feidena ) bt dar oo o2 R oD raor et Bomponant
strap adj ugideF thSEdssibars(98RITHRRAdpe oFiiSordsd bidsl(bs)thnkf réhaui g lua@inc@rnat e
enbodi ment of fastener "A" were the cross bars (55) are rectangular in

f or mat i on. thEap copnggteragdivgeas) may dapnesingsuitabi itbhiark. andudedat i ve

enbodi nment I . : L n Lety of snap
dovi ce.bol TR FORT L AanitRORS: EGRARF Pig! ESDATIRE AUIVAIERY ) it

t he | ower dwmpbnent strap adjuster (53) is either rotational (Figs 13-A B,

Db E&F), or it ma e fixed g 13- or it be swi ngin Fig 13-G).
Sai d al t o nat i VenBTBHT e s g 4t BE Yo R oA kol e e
appl i cat i opussihg bhhe @VBihg 6OSRPNEME sGhifRRréd bS58 arlda3Jtarg@dlad Bhapp RE!
conmponent éqgl) but as an exanple of the variety of conbinations of upper
and | ower WEAREAEHY slistiateschnstie loadacrosathe fald wWigkh pf eash crpss byrged)- of
articul atipgs dg@éa‘égse@eatr Bfd Q%Qé’é]%}e%seslﬁuga%ﬂ%}hﬁd &c&%y%f?l&%a@lﬁﬁerﬁ mbodi ment
of fastener Bl in the open and closed position, respéctively. The webbi ng
ont o whi ch fastBeghird BpegtidfifastrmentA ais hedhomtyf beticthriem b 2) baween thher
direction, _ji.e.. i the devjce.ds  in the open position, as..gshows in Fig
T sai R EG ek BB S RRENGS B P e B AR B AR Bl ) “Bet ween
the top angtibgiticmmbabessisotall/ rofadoll piipsBAl B( B2E kswihpablMEignpag]i wel y, it
may be thread through the space between top clamshell (72) and the thunb
| at ch (68)%d [Figel et ams Elﬁ@quaté’éE‘*eg%enB%Wﬁe O(fﬁﬁ)‘feVBBt h Figs 14-A and 14-B
show the D-Ring (61) arching above and attached at either end of the clam
shell top o ¥h 804} R friER® Hhg Macks.end flex point (75) to the front of
the clam sﬁéﬁ‘ Qtop s)?725. nge%e figures al ;o show t he shape of the G Ring
(62) as wel | asTt&l bllowingxtanpeiaftusing G@fenent;A’6iS by avag of axareds bnlgowiths (66) . |t
shows the tohllrjl{*reir)l éﬁﬁ%qm %8), its "flex point" (70), and its "lip" (69) under
whi ch the 1ilop cfia ghe "(72) is inserted upon closure, relative to the
"clam shel | " batdsefed(“A3)incrédzes tetighility(abd sinalRitflos OscShiaever Oviesd @ppi ng in the
cl osed position (Fig 14-B) and not overlapping.in the open position (Fig
14-A), to WFY Wtfb&a%f“ﬁ’éd i 81p; O brokdsoolonbr AP BTG RIS 2YFT 40ni |1 be
closed andi§EGhesraprdrGrbbhy o WY iffis S0Qed. R idASLENRE cBL addlscb®RFeL ri C
views. Figs 15-A thru C shows alternative fastener B2 fromthe side, bottom
and top vieithe attasBperttang ediystnehieofited sitapde isispametp.peekoseoloflt bot h t he
"D-Ring" (G1)..an T 1 Ay [.S.1 I to Figs 14-A thru F,
her ei naboveg&ﬁ'?%gggl%g grrcrlllez%e%ggseeré%gsl)e %%r%tte Sﬁ%@%drp%gérrat es a nodified nethod of
creating pressufstengoof thivetypebibelnge byt atdwet dietied €o soap deVits tharbodi nent, t he
webbi ng rmt)érn% aatler(])nl%l?e “s%rgfl;’ggl% wi%hhe{ Qlﬁlgsr]wa%)gde point of attachment, often called an

“eye”. Inthe event the material attached is a rope, this “eye” may be satisfactory.

But where the material to be attached is flat, i.e.; a strap or webbing, the webbing

becomes bunched at the bottom of the “U” shape. The bunching up of the material

increases the rate of wear and likelihood of failure. This occurs in part because the

surface pressure of the strap material upon the snap device is not evenly distributed.



device, by alternative neans. One nethod of insertion of the webbing is to
thread it fromthe side, over the top of the "outer finger" (81), extending
under thewbeemwmpsostrut” (80), energing on the other sigeTius2@mins32ds over
the top of the opposite "outer fnger"381l). Alternatively the webbing may be
inserted through the outer finger insertion point (83) which is the space
bet ween each out finger (81) and the "G Ring" (62). As tension is drawn
upon the webbing, it presses against the under side of the "center strut"”
(80), wherein rows of small teeth will mnimze novenent of the webbing,
relative to the fastener. Figs 15-D thru G show fastener B2 in isonetric
views. Figs 16-A thru E show al ternative enbodi nents fastener B2, wherein a
vari ety of snap devices, strap adj usters and buckles are attached directly

to the B2 astene .rather th thro S i ntermedi ary webbi ng.
Figs 17-A {‘IHF ot ‘SG\Ea%Ele‘é‘Fﬁ “\?éeaé g’bﬂ% E%%Eeﬂlé‘ﬁf‘ér L%‘ége ‘\%ﬂer ein a
variety ofseb@id@wc@rm&apa Qksr” @%@&Jr@ﬁn@dlﬁhsﬁlfe%ﬂaﬁfﬁléﬂﬁz&%ﬁle@ﬁtﬁ) buckl es are
att ached dlrectly to the B2 fastener, rather than through the use of

i nter rredl adlsyicgedis Hﬁ@Venﬁtbﬂlpm%eAﬁia‘sa%P&t@ﬁW&tfF@)@E‘S@nﬁb?:ifit??@r@fiwé‘ﬁf Past ener B
W! t hout %p%af%g e%g%% dééﬁ&%hé']_tgs_ %ql%uge Zﬂyttﬁé aé'ﬁc'le\ﬁ@y 5 Qi?ﬁtste{?%r d;eg%ﬁener Bl

W t hout ternative enbodi nent o aStener B2
wi t hout a Ifsrﬂungs {ddt)onkl qpst t28hdCisesis alarecaspley ® wobodinoergrowf tofradt ener B2
W t hout a %TF%gﬁﬁ Q%QDRNWVNGS Ref erence Nunerals 31 Hard Hol der Band Eye
Bracket 6 B N32M83%T Hol der 62 G-Ring 33 Quter Retaining Bands 63

G Ring Fl ex Poi@perdtiodbflivniastaiteihdblinigt &andstrids e Rigtgiofityet thoi nt 2 35
Fastener Straps 65 G R ng Flex Paint 3 36 Fastener A 66 G—RlnglAccess Poi nt
37 Fastene%ppBPar%? desigy. theAEélég@fﬁ@.fﬁ%ter@b@h@ﬁ pgit phit wrehmey teBeThunb Lat ch

39 Rel easegBucklosiBLg fé tfee@@e{r%n@gtre-ggms Ledhe Brdd # ABb A % iRpn Belt 70 Thumb
Latch Flex Point 4 1 Strap Bolt Open Head 71 Thunb Latch Ridges 42 Strap

Bolt Nut 7®H€Wagn€hell Top 43 Expan5|on Cut 73 d am Shell Bottom 44

Connect or Bar eth 45 Re ex Pojnt 46
Rel ease Buckle q?””%%méle gPF%)é§éts (W%$y3¥aé$eagneﬂgéf%ﬁ%ector

Band 5 1 thaﬁis@nblpﬂﬁqiréssﬂs%)&niljuyrefiﬁchﬁgBl@hlfl@ﬁntl‘ﬁrrrbdl&lddi.aWe@ﬂlsﬂ&trﬁiul’[éi;p
Connector Adjuster 54 Spaces Strap Insertion 55 Cross Bar Strap
Ret ent i onDETANIAR9SHESHIRA9T ON:'  CONTAI NER HOLDER HARD EMBCDI MENT [FIGS: 1-A

thru 8-B] In t@ec&qh&erlgﬁagrth@lbh&averméé@hﬂo&%@bwdsb) Renuged for
brevity, clarity, and under st andi ng, but no unnecessary [imtations are to

be |npl|edmﬁh@ﬂéﬁ?%Ww@evéh@Twh@%h@qmﬂﬂ@wﬁﬁt@1@ﬂm®ﬁewb@F®h3%m® because such
words are é‘jd?l?sgerflso gepgr%%ctfdrg ¥he% a;P (lijevﬁ)c%sga?d adjuster cannot carry any of the load of

the strap or help transfer that load directly to the snap device. In this common
arrangement, its work is limited to adjustment and not to transferring the load from
the strap to the snap device. Wherein, fastener “A”, the material strength of the strap
adjuster works not only to adjust the strap length, but also to transfer the entire strap

load directly to the fastener.

DETAILED DESCRIPTION: FASTENER “B1” [FIGS: 14-A thru F ]

In the following description of fasteners “B1” and “B2”, certain terms will be
used for brevity, clarity, and understanding, but no unnecessary limitations are to be
implied therefrom beyond the requirements of the prior art, because such words are
used for description purposes herein and are intended to be broadly construed.
Furthermore, the embodiments of the system illustrated and described herein are by

way of example, and the scope of the invention is not limited to the exact details of



herein and are intended to be broadly construed. Furthernore, the

enbodi nents of the systemillustrated and described herein are by way of
exanpl e, wodotdmaomeope of the invention is not |imted toThiseoosnss2l3 detail s
of construction and use. Many other wa@riations are possible with the

teachi ngs of the various enbodi nents. One enbodi nent of the container
holder is illustrated in [Figs 1-Athru 8-B]. [Figs 2-A thru 3-B] show the
hol der as a single structure conprised of a connecting bar (44) at the
opposite ends of which are solid but flexible holder band eye brackets
(31). The bands encircle the container they hold, [Fig 1-A]. Dependi ng upon
the materials used to create the holder and the material of the container,
the interior surface of the hol der bands nay be coated or of a coarse
texture to create sufficient frictiaon to ret Hn thﬁﬁconbainﬁé wi thin the
hol der; [ FIOGSEIEPT and vy MRaY SiFeYHRHPRAETe BORER QN I HEWHCPRES fisPant

enbodi nentvdribugsmioddname 8- Al, inner retaining bands (34) may be sandw ched
bet ween the hol der band and the container to create sufficient friction and
pressure to retEsEnem®SIc dnensi Re cniod maent.cxrestsd dethis appligatippgs shpwn

adj ust ment s kit i t &Hhe i iﬂﬂq J k] vari abl e

t hi ckness %#F%ﬁémgﬁﬁgﬁquﬁgfﬁ%nglbgﬁﬁgg@%gﬁ?)t emﬁg??%%&@§%dggnay be cross
cut at onehdodieahapdevanes,adiphatsbndts (48 D-Rmgdb 1)oGRiog (@)rdndant point afnd

expansi on he hands,and or container. |n order creat e, addi t.i onal

cont ract | riashBoY AT e e dr Pisind AP el hn b GAF R rfhdlont ai ner
an outer rigtenn(78gartkianetcc®IV4my penaltiashedhaienndidens cut gelici r cunf erence
of the holder bands. In certain applications, the bands nay be used as
additionalmﬁvﬁachnent points for hoses or other devices connected to the
container. A COMIRALOLIDA cbhlitdIA tollcob B Qle PRrilighlthéGflc(FI 0 2- B),

to comuni cate wth or predeterm ne the diStance between the hol der bands
(31), as pbateetngherlinmdhily toph@2)dimdthe thomed latich (410, wihtheiwebbinigtis segteidnt ended t o
hol d. Attaghrent of.the hol der..to,a host device or r. 1§.by, the use of
mul 11 o e o B o S dR e G A B A8 v X S 10 100, 21 e
to attach @od7nonmcobdated, thivliakd shyll afaytbbeled, dgengapthecthatdionatg Al t hough a
vari ety of fasteners nmay be used ependi n pon the jntended use and

desi gn’ of %lﬁéﬁﬁt?%’tls 0P 5 haTE B i Pr Eprevicd prel Riles g?‘ikﬂvéf% mbodi ment
shown in [ Qﬁ)lﬁﬁ%bthﬁﬂl@ pRlss Y (VY tRImEKANRldges GRVEnAltEnRAL | ve enmbodi ment s
of fasteners: fastener "A" (36) and fastener "B2" (37). Alternatively, [Fig
1- D] showssihalanepedy squacze(tBeylammsiiclBhaly @ty gethorgtilsha\p pearsad fipiogghe- A t hru C

show i n detail w fast.eners " Al 6 onneet ed-t g ,t hol der by a
lexi bl TampahdP 5P I8aRe Bl b IRRE Tkl bR “of
at t achnent fattendr 181 ol tle bparmyinodnt g 34B3phded tastedd) B 1 thh closed nsert ed

bet ween the eye ackets (31) and held in ce t he str bol d open head
(41) and sR¥ER"p Ptopﬁ%%askeé%?BlA@n@Weasf‘p%a% m&ntgg 6‘?°Vﬂ1?é°°§§l‘$r8b% connect i ng

fastener "Averksd®) to the container holder, the strap is fed directly on to
the strap adjuster (53 congonent of fastener "A" (36%. This is
acconpl i shed [ Flyghumb keely (@3 )Hjisep fronhifsdues. siuaterebat weandheelagitshelp (35) t hr ough

t he ace - r r i er (53
corrpzﬁent S%agéégz:%ws%ig‘%@%elbaﬁ%\% t?%%)ﬂﬁggqléﬂg% g)p[&%ﬁ%?%%e ng?n g’%lzw (38),( \A}wen
utilized, @R2gamsi@GiRisg (62) atdcamhcholnos, olver wloch aicmeres. ibhedbnmp Bitgh &8)f ast ener
"A" (36), it difi ti . ted t t f ast t 35
i (o0 TR g 0, B S0 OB R IR RS 2R (25
& C] det ai facilibe MBLPEANOST 18E b BRNE) thefaRGRotb B nl2a8 Lenetorshe @RiO35) and

the respective fastener. The strap (35) is thread at the appropriate
| ocati on of621 weler advss somdidRrse mal e conmponent (45), which is inserted into

the rel ease bUGi‘ﬂeQ)-fR‘?ﬁgad&) extends perpendicular to the direction of threading of the

host webbing and serves a similar function as commonly used “D-Rings”. This half



(46) conponent, to which either fastener "Bl" or "B2" is connected. Figs
[7A thru 7F] detail the rel ease buckle nale (45) and femal e (46) conponents
in both twe2emmemted and di sconnected configuration. Operaisc@o/s2ont ai ner
Hol der Hard Enbodi nent [Figs: 1-A Thra 8-B] One nmanner of using the hard
enbodi nent, by way of exanple only, is for the use of holding a container
of backup gas for energency use by a scuba diver, or to assist a distress
di ver who has | ost access to his own main gas supply.ln this exanple, the
diver would install a container of conpressed gas within the holder. The
containers are available in various sizes, typically for this application:
13 eft. or 19 eft. The first stage of a gas delivery regulator is attached
to the on/of valve of the container. A small pressure gauge may al so be
attached ta all ow the divFr ﬁo nDQitOF t%ﬁ.inLgrnal as ﬁ essur e of the
cont ai ner . TSR EOPRURET f37 the afachigeni ghadiionabdevcss VBySt RECUTI™YY user
whi l e the heloed sdap devit@ched and in use. A hose connects the first stage to
t he second stage requl at or/ nmout hpi ece from which the diver may breath. Said
hose woul d be cbid@ERigh@2) plseettens petpgrdenlire tadieetioneidhathigidigmds (34)
bands and r b - I W ) i nd stage
regu|ator‘%§§°ﬁgﬁﬁﬁ%ﬁe3@gﬁgéﬁkﬁﬁﬁ@%£H% fgmfﬁggﬂ%ﬁégg%@6§ epégx‘ratﬁ)(%}thpiece
hol der, ata sohedpdig far thpMdiréct pitmdymehied shiny davgdes.ttueklsy, shgespgides.cpem head (41)
In this ex | e appli.cation, the holder woul d be sjt.uat on the front
torso. of -t HuRtr By PGS e B Thu e a% sRbhERB B8R bt y 't ound
"D-rings" gnchdigo AuayadE e BideOor WaS bittahtd a Dy Rinke Theviglique hectioheyat i on of
the holder relative to the user's torso, would be adjusted by straps that
are t hr ead®s GRigUHH BeYidss adijegisateehngs pf sodpsndsricoout wehquidheaised " A", 1 f
the diver fus b he@mé@ity $ab oPSlitidiNeori g Mefdvard WP itk fathplor om bel ow
the hol der, connected via the fastener strap (35), through the quick

rel ease buaihectingddyvicaNsiagiotatielrpain of feldre. flastabnansddiBbtial gest'iB2" woul d
connect, by straddlin i.Sst i n elt .of the yangy..control ..vest of the
diver -t JesipRS i CwIRL IS Reig P S U AT R ERPL LG ST, The

| engt h of ithehaenaett @oinbaustdredly dBReBsds® agirap bewgd.ural ity of attachment
poi nts, the hol der and fon ainer remain in a(gekativelg fixed | ocation on
the torso of thE€dFReng (O2fasaoRRsctiyg shaps cxFRdsinaidy toHehi¥tha GaypEatest gravi ty.
Wth the hotfepsii0asks kitendr MiexRindd REMAhY &lhm sRABLARMACY/3YSE n@hRRE I Y 1S
sinplified conpared to traditional systens of redundant gas deploynent. In
t he event ’tbfeelrgB@&)ﬂeXg%f}tS tBeoHiowdrnSPIPpY Eﬁlwﬁﬁhtht%hw@grﬁ@ stage regul at or
fromthe outer nd,lLnserts. in hi ut h n i ns fe ascent.
I the oveltPRpraRLf GBS bt Polly® SBMN e PltIReR POIF e S ane
process i scoused (479 akkaochdet &r Bagilitatdothe irsertibe anll sinoesisofdny esnnewhd woul d be

| ocat ed diéectk¥ukn frgﬁt..The regul ator hose woul d automatically extend by
pul i ng it9F6 §8Ped iFBut er retai ning bands (33). Once stabilized, the

saf e di ver has tiappbtdn@nowér tt@RPM) BYfkIRBrOBI ” CROb A REHg BMGthAlder syst em
and deploying it on the distressed diver, to allow his unencunbered ascent.

This is acvisiplte stseamyylaitibetythe isereion abthe mebbiap eaben hadwicasr el to free
the | ower fﬁg}rhtaiiér)fgsms% urk qgfa(,thﬂie ?trroi'tlrll% Q%btht?%tgﬁerheﬂf{/e%ﬂfb@dﬁ{e\{ﬁrqf?%e\?tﬁ%lﬂ,ages

f ast eners 'S own a chnent points to a eir
at t achnment wohinttiefaftohed €B” mag dmtildhteenowyshiemalmsteat of Bitews SBakbnyer .

Fasteners B r i mﬁ&r t he safe diver as. th are not needed by the
i st r essed BIFE SR EE T aPAee rpEHe (oaiA L e surface i n the
vertical position. DETAI LED DESCRI PTI ON: SOFT EMBCDI MENT [FIGS: 9-A thru
H D] A grogperdfioraFhRéRatB e [(@phadiArenty ©f the container holder is
illustrated in
The manner of using fastener “B1” is multiple and varied. The “D”
attachment point may be utilized, with our without the “G” attachment point and vice
versa [Figs 18-A & B]. Furthermore, snap devices of standard design are attachable

to the D-Ring attachment point of the fastener “B1”



[Figs 9-A thru 11-D]. [Fig 9-A] shows one enbodi nent, that incorporates
fastener straps (35) that attach to either end and encircle a connecting

sl eeve, (Wo)otdmadsomay be nmade of flexible synthetic or frelwniscediokr73
material. If required to create addit42onal contracting pressure around the
contai ner, outer retaining bands (33) nay be enpl oyed around the outer
circunference of the sleeve (47). In certain applications, the bands may be
used as additional attachnent points for hoses or other devices connected
to the container. The length of the sleeve and the distance between the
stretch bands is predeterm ned by the di mensions of the container the

hol der is intended to hold. Attachnent of the holder to a host device or
user is by the use of a plurality of fasteners, simlar to the hard

enbodi nent descyr,i bed her above, and |5}I ustrat ed.in s 1 thru 8-A).
Therei na. pi ar ol CyATEE §HETRABE 6 B AR Mot doh B kB REPS the mobi 1 ty

of the hol geitivengticRNYRicOET- Al Bhak] érmiapvahegf dfSRhdA8 shpSdevicEdhbheEaor €,
based upon the soft enbodi ment conf |gqurat| on, a variety of alternative

embodi ment eignalydssiensdie attaghie vehbmngiu preyinggad gipeiedidgcebttedsiianet by t he
i ntended agpj-i cation. Byway of exanple, [Figs 10-C & D] shows the soft
enbodi nent W t hout the use of the outer retaining bands. Alternatively,
[Figs 10-E & F]Inshms/menhﬂnlxmiﬁmerﬂm)bdmméquicmeﬂ@se seshowt es pare¢fahei ng bands

(33), but thot the sl.ee rnat| l, , LFigs 10- H) _shgw t he soft
enbodi rrent %518 léet%t e(,\b{i{n& ﬁ &P s néﬁ%&ﬁ%g*@gﬁeiﬁ%?-% i nati ng
both the Oeq erFlgseSt Bi fHoRg fﬁk’ﬁéiﬂﬁ“[é 33037ﬁﬁﬁlchddﬁii&bt¢ﬁw&hé fefale AEfont@nal
alternative enbodi nents are shown in [Figs H A and C| wherein a connector
band (48) (48 vigithg G&dng Gé%rr%‘dmﬁléﬁ?@pwg@%af@? sidefdease Reckisalids [Fig H Al
and do not at{aEhﬁgl tb"t}gfastgé?gt%ﬂ @8 a§9/f1ﬁg E&H% m('fbtr Eﬂlgs% thid- dﬁaﬁ&ﬁﬁ%nﬁD The
manner of using the alternate enbodl nment s, way of exanple only, may be
for hol di n@iloavscfomiﬁlaummdl@tﬁ r¢leffsrs‘esmmmval‘dfuhqj@ntmerélowﬁk@@m thlack packer,

cl i mber or C%’t%“c%v bbl Pbetfto Eell(lzle?lln tetegclrlrol &ba 1men 1venh requﬁb%)%l ment -are
many and inerude™ Py oW mand ar ﬁ% cos &ssibility

of size for staﬂﬁgfftlﬁHDIKlﬁg]@ﬂQ@aﬁd Gvitihg %mﬂladdpeﬂ@nal |Sofnhele‘f71bkﬂ;Qha}Ona|
attributes of hard enbodi nent.. One exanpl e applicati he soft
enbodi ment Uiflge fbﬂ elRpeRt Repts P fapequsiyfagahey Ong FHF @Pés ‘{“ﬁg‘ﬂseadd

consi der ablhtﬁlzwrglmorb&aie% cBACKRARKE WitH RRUnE AftdchENS theayt (BB s. Carrying
the fluids, hands free in the area of the front torso, where it is nore

readily actwvipsder neoubeEned, eth tb@@PI@tSItﬁﬁsitCrfltmﬂtanmd @ﬁtactlﬁbbqtbtcaﬂhe@mlr yi ng
wei ght . Re?r a%geasgo 'a%ﬁ %%qgal one oflsisde?r%i?%elbgckl t%g rfenl?a%l on increases

hi ker safety, 0eS | NCr ease trol container nobility while
cl i mbi ng owom;roam&rlsatt@hesnameﬂy tdtaé Gpnge Thie confkgiration aoss faroles ot her t hat

upright. cllsswou eive simlar tsfr enbodi nment s,
where drin lﬂigreielaiﬁ ‘&E ‘PCS %?tﬁneéo‘ﬁlf“i%dg? Y4 ity ]taﬁté‘tlleg g%‘&y'ﬂﬂn th hands
free use amd “Dn%ﬂéich@&@&%x'fglt%l'dsé YTh&®o PP RaFediates useste, ufEdrdpyed,i Ng" while
accessing and drinking froma contai ner attached to t he cycle. The instant

sof t enbods mehipstdrenrisdesitstontinyrdgtachment mihe B Ringoraibe kgyardhi ghl y conpact,
and storable configuration when not it use.Because of the plurality of

var; oty of CEata AL IRy A it B SR EA I ed purpose. |
DETAI LED DESCRIREl dpplicatibod EfdktiencrAB2[" ke iBSiticAlin Alltakedts MiBsdibed

hereinabove to “B1” as they pertain to the D-Ring (61) and G-Ring (62). However,

fastener “B2” provides an alternate method of attaching the fastener to the host web or

belt. Unlike the “B1” where the host web is fed between the halves of the clam shell,

the “B2” incorporates an “over, under, over” threading of the host webbing across

the base platform of the fastener.



In the follow ng description, certain terms will be used for brevity,
clarity, and understandi ng, but no unnecessary limtations are to be

i mpli ed twenrefwmpsobeyond the requirenments of the prior actrusbeoas®ees such
words are used for description purposss herein and are intended to be
broadly construed. Furthernore, the enbodi nents of the systemillustrated
and descri bed herein are by way of exanple, and the scope of the invention
is not limted to the exact details of construction and use. Many ot her
variations are possible with the teachings of the various enbodi nents. Each
enbodi mrent of fastener "A" is conprised of connecting conponents (51, 53)
and a point of free or limted articulation (52) between them The snap /
clip/ hook / boIt assenbly (51) is connected to the strap connector

adj uster (53), rlet of .arti ation types (52 s .determ ned
by he i nt entiedTiisd SOk el bkt s et b e Sined Ffe T @OEHSh s ch oach
conponent vhicRBd8nd/tBe DEtiBE (81N8Ad Rywhibead dHeRAG RhidSRIFRIGABg (62). | i m ted to
netal s, plastics, carbons, synthetics or any other suitable material. The

mat eri al s &hbsenpgsse crchelthe paisntrung)) arp ta oiedmeaoficomroints h82)ksane. Each nay
be chosen r e. The
first aspe%%ﬁgquggQ@ﬁ&&k%Kﬁgﬁgk%h§§§%§ﬂySI?F Q%K% §&Qﬁ%ﬂﬁﬁq§§§enbly (5 1)
i s comonl (83} hEhepmpigst sepdratas thaohtve fingdro (&) tﬁs»erth@G Ringt(62)ewnd ebowsThor s assenbl y

Commonl y JeERRREn sZ of SRl BTt iF bROR top i eisPioORT FREITIBD, ol | ae

bol ts, SpradagxentiPsadePthd centtiPSrue (¥D).0WAE &htdr )étrﬁtr(&@)slna_ h@esisnmtl agth @apodi ment
|ncorporates the use of a "butterfly slide bolt" (51). The second aspect of
fast ener "@rthp gndasadg Whpn H@#ﬁ@df(@bm@ﬂ el ésrthr(esekshro dhefaptenerupidgi bl e strap
may be attachedy, Jie. $A3CEniaflioRlint ReSHIRRROPIRhAI ARG (53) are
rectangul ar, as creafed by the stral ghtness o he cross bars (55).

flexible smpanmsnabn&ﬁhédﬁﬁwb@bea%wmmad 5- Al by threading it through the
spaces (54) and, over nde cr a 5 T sha of the
cross bars ( 55)An algﬂrngﬂ’ﬁ emrbﬁél Sﬂow {o%fﬁ?el?h {Ostfe gf)r)l%act)end;g% or Hgd] ust er

(53) may bRcidinyd fbhgnatbf tb |sztdn@r amg tiha$dﬁgthl dfehareletsbing, ifahd @tendéd gs 12- A
thru C] or rectangular [Figs 12-D thru F] or any other shaped desired.

Cust omari | o "¢HE“Spaces (54) woul d be | arge enough to accommodate a double
passing of the WahbiRIJQEristloh@Rreinl Wtaihd @hiBNpeGHiOBiSs, PREe (Rl RA8e
rectangul ar shape of the space (54) distributes the straﬁ | oad across the
ful | wi dt heambtresslen lisrSensyarth¢ §®pe offtriysenehodineens.duit oecremahiticasionpplage,

i ncreases r n hird aspect of
fast ener "%%Hggv e%%oan%Pgﬁﬁgf éICU (%h%ng%égéuggaﬁdvmg?%g“g%ap clip/
hook / boImmabgewﬂhye&5&%ngnﬂ%hmenﬁm$amb@hmmﬁstor adjuster (53).. Said
articulation may be plvotal rotatlonal [Figs 13-A, B, D g, smﬁngable
[Fig 13-GF, or flxed [F égg, as dlctated by the intended use of the
devi ce. Op@PHEYN Fasterst A& E@PIPFl §oGh2- A Thru 13-G The fol | owi ng nanner
of using f ast enfife opbratib® opé/lte‘P@aYW@Emﬁ&ﬁfﬁEhtefaQa{ey “BW fellerled 41 @D
limtation. Fastener "A" increases reliability and sinplicity of use

wher ever adasenitgd abputwedy ‘Biisimblodinaant, dcteen B@haﬁéﬁ@pwﬁ§wﬁﬁ%wh@bk or bolt. The
desi gn dec r [ ch it is
attached. %&ﬁ?%%?gﬁggg) e&§§£%89tgﬁgg%%%ﬁ H%' ghﬂg?waﬁnent and

adj ust ment reqfiirdohetssdéftipinteadédhsesnap, clip, hook or bolt. It elimnates the
purchase and use of a separate strap adjuster. Fasteners of this typed
include but are not limted to snap devices that

SUMMARY OF ADDITIONAL EMBODIMENTS
Many other variations are possible with the teachings of the various
embodiments as each offers an alternative set of advantages and anticipated uses.

Some embodiments present greater structural strength, to accommodate holding

greater weight or reliability under extreme environmental conditions. Other



termnate on the "strap” end wwth a "U' shaped point of attachnent, often
called an "eye". In the event the material attached is a rope, this "eye"
may be sawbphmatiesoy. But where the material to be attaclked/ussodblosd2szi.e.; a
strap or webbing, the webbi ng beconestdbunched at the bottom of the "U
shape. The bunching up of the material increases the rate of wear and
| i keli hood of failure. This occurs in part because the surface pressure of
the strap nmaterial upon the snap device is not evenly distributed. This not
only increase wear and decreases reliability, it also requires the use of a
second device, a "strap adjuster” to secure and adjust the strap relative
to the snap device and prevent its slippage, mal- adjustnent or release.
The strap adjuster is a separate, second device that is required by the
deficiency of common fastener design. It requires additional cpst to the
use, s oS EORR eI e T e A RSO 5 b e st rAble Shes | ppage.
Oper ati on &fothddemp&Hednd BénfRIROGA B?t’iﬁns.denBﬂiS/bﬂyﬂ{gQﬁe types stpREdceyusky, of the
applicant's design. The design of the fastener, at the point of its
at t achnment Vhgherhd adr/p ‘Biagd Bptor i 28¢1 Bf' e amistyvadasesamd teek 85s | oads of t he
strap or 1 inald i 1 Bl , by assuring the strap
distributgggﬁ?g tg@%&%&g%?@d%@g%Q%kggéﬁ?%ﬁgsgﬁ%ﬁ%ce of the fastener, the
pressure per sgiddigonahcdnsidsrasipgmintiudamtthy wegtuciate coaneribg thié stightbut ed
evenly across al] surfaces. Secondl istributing the.load over three
of ot e or 045 B PeB RSTResBENS hnorpt g gk B 8% 4 8% equced
propor ti on@nlitiond Gustoft th@bder bRE rembtieh) Sih afic ok Usitgiherd ®n&eRaiAtR fromthe
snap device, said adjuster cannot carry any of the | oad of the strap or
hel p trans¥&fss¢hat | oad directly to the snap device. In this comon
arrangenment, its work is limted to adjustnment and not to transferring the
| oad fro”]$@ﬁﬁ&&k§Rﬂ@QI%ﬂQN?RE@SdeViCe- Wherein, fastener "A", the materi al
strength of the strap adjuster works not only to adjust the strap | ength,
but al so to trdnsimghe ddserigminiand ilbtstragior afadcldémegtihynttod edadhesofrpshaner .
DETAI LED SCRI,PTI ON. FAST%\IEI? " Blb"%%lfl GS; 14-Athru F ] In the follow ng
descri pt i ol gPAROXE  RYRyQUS qgvantagey begesnc cVident o n terns wil | be used for
brevity, clarity, TagtouRger st andi ng, but no unnecessary limtations are to
be inplied therefrom beyond the requirenents of the prior art, because such
words are used fof deEHP[stP 3rCopuRsatecontidnce of dffercntsizes medRd to be
broadl y const r uedy FykdpeniEah Smdfie SAURMIEUSHGh ifih fystem I | Tustrat ed
and described herein ar y way of exanple, and the scope of the invention
is not linmted to theenegmbtredietraningniofadlyns highlytflcarblamdteugle. asiigtgtedt her
variations are posshpugﬁyﬁth t@g Hﬁ?%ﬁiﬁ%%,gf t he various enbodi nents.
Fastener "Bl " is one "B "EHHddient’ ngre%Sed in this application, as
shown in [Figs 144 traywbeHhbrifagsitfsien vidBhairapaSmaepdls inluding wétalpoi nts of
attachnent for hooks, snap devjces, clip% and bolts: the D Ring (gl),
G Ring (62), and ond®58rneyishetissraskE AIrOPRSy COUBMSIFRS YHSSPAERY Bkt ween t he
clam shell top (72) @Af.thg seiRncsigid. bottom (73) and the teeth (74) that
protrude fromeach interior side of clamshell halves. Fastener "Bl" is
easi |y attached td webbihritg heid andesaft sgbpdimenisoig dinctineal sptheet thetseedn t he cl am
shell top (72) and t t I i - bi IS seated flat,
bet ween the respectﬂ%gm?gggﬁkfgh§ﬂg%§$(%8ﬁ%%%éy%ﬂ%qﬂﬁhg&%hﬂ% of the clam
shell (72, 73). Oncensméicader, ifhedaltamtsheld comahebeithinakehhlddy engagi ng t he
];)8: : g\é\n Bgciilvarrﬂjt ag.eoltLSISSO %En 8(%%61’198-%?&}‘ H\%ggveln?e;[g%%f gi,cg}%[)er vglellgltlt, Pe%uge%pr essed and

manufacturing costs, casy adaptability to a variety of shapes and sizes

and the ability to fold or role the holder with it fasteners into a compact

size for storage.



by applying thunb pressure to the thunb latch ridges (71). The user nmnust

si mul t aneously squeeze the clamshell halves together until the open end
lip of thwochbrmisdvel | top (42) is situated under the thweagiy/usasehsizp (69).
[Fig 14-A] shows fastener "BlI" in thetsopen position. [Fig 14-B] shows
fastener "Bl" in the closed position. To open fastener "Bl" and rel ease the
webbi ng, the above procedure is reversed. The thunb latch (68) rises from
its base, situated between the clam shell halves (72, 73), which includes
the DDRing (61) that extends fromthe clamshell top (72) and G R ng (62)
attachnment points, over which it curves. The thunb latch (68) provides
three inportant funct ions a) to facilitate the closing of the clamshell;
b) to facilitate the opening of the sane, and c) to create protection and
cover for the GRi.ng, (6 under, adverse conditions...The D-Ri ng.(61) extends
per pendi cul ar to fh eé?‘%)éttgt‘iPBH“berfg‘ftﬁfr‘eé%\‘éhoﬁfd%&”?’ﬁémh6 mmwﬂgo("and serves
a simlar function aglateMERMANtyUSeH andwthdld$he oplibh 5f fied kkhdcn@ ext ension
allows for the attachnent of additional devices via use of comonly

desi gned snap devi césderkiygeat.Ri ng (62) al so extends perpendicular to the
direction of thf) Fggt@%?i%gg of the host webbing. Unlike the comonly

desi gned D-Ri ng,” the i ng (62) provides a unique point for the direct
attachnment of snap. deovideshe theadel of spapsdeivaie sssegiblyd estsust rathe adjdashér and
sim | ar devices that ar.ﬁ (,[:.ust(gﬁgri Itc}é]gaétach via webbing, that nmust in turn
attached to a snap dBY'CEPR Yr'de'For 1 to attach to a D-Ring. The uni que
function of the GyRipigvi{&2)stiap umridesr adjektérabdt iddchRblRMBA incofposaid snap
device, but without the need for an internediary strap or additional
connecting har dwar e.inte\eapiy cheigs of BBKeYes aseBRlYconnecti ng device is a
potential point of faldife tolshy iindlivh, #2 AW RBH: Coslinin econoni cs and

conplexity. The GRing elimnates all that, by facilitating the direct

attachnent at thedpos sialablesin theaminiber deGpeas eatl ¢rosssbast’r ap or web. The G Ring
(62) has a connective. sh .extends that is roughly the eqguiyal ent of an
Upst de dovn 1 et t of e GoRouHaTER p viTernEo AU K el T nERIT 75) . %1

i ncl udes three G R ngroufout pointhised &dnbiftion65), an access point (66)

t hrough which an appropriately designed snap device may pass, to becone
connected. The HcEed@pdint corners (67) are rounded to facilitated the
insertion and renpvah Rherdmbod@tnechetodayi-Geins@falessdd dedodterein. The
upper and lower teeth (74) of fastener "Bl" are of varying | ength and

wi dt h, to acconmodatvecbbinghit thedogatige pf issnbiofimpleehigedibg reyenpndingderhe
fastener, and to facjlg »l cur hoent, h i.ng.
Alternative enbodi ment ngtng*g%t ﬁgeéetqg% dﬁ%n%v(\n% %%11?0;% nﬁlg efd gsg%stgrﬁlglrymﬁggr may
facilitate novenent reassanhlysf themtcbaf sfrgsfoemstallitddn. al ong the | ength of the
i nserted webbi ng, , pur suant the intended use. Operation. Fastener "Bl"
[Figs: 14-A Thru Bj Mg nﬁgffm%fmafﬁfnﬁ@t Hoggtp_éwé#es-aﬁythe l?ege%ﬁ? fpl e and
varied. The "D' att aghaRatD-pas Hut WaY gRQtdibhdeioF @taldid) our without the "G’
attachnment point and vice versa [Figs 18-A & B]. Furthernore, snap devices

of standard desigh aptegrateddeRat roviges hdiret Ringlattechatentlor apaiturrapf t he
fastener "Bl"The W'H}%otﬁ’@ta&%w%lgté%g@gﬁét@ﬁEgapae%?c%l;‘%ﬂltoupt%‘ﬂ%ed't% di ver se

wi th many creative options show a variety of standard
snap devi ces that weng iweingdnay $tyapdesh,pnedditionahbttabmentalewebbi ng, but are

instead attached directly to fast "Bl In the current.enbodi ment, a
formof quick r el SadBepatedifintand TERinegytapiacht poifs hay b ez
independently or jointly as determined by the intended use, effectively
doubling the opportunities for utilization.
e. The clam shell arrangement of embodiment “B1”

i. incorporates a thumb latch to provide three functions; 1) the

opening and 2) closing of the upper half of the clam shell to



design. Attached to the GRing of Fastener "Bl" is side rel ease buckle
[Figs 7-A thru F]. [Figs 5-B] shows fastener "BI" (37) attached directly to
t he femalwocompapant (46) via the G Ring (62). The nal epcorgseeenss2@s5) of
the side rel ease buckle is attached t4# the fastener strap (35) arriving
fromthe holder. In use, this arrangenent allows for the imedi ate rel ease
and renoval of the container holder fromthe waistline webbing / belt of
the user, in the exanple enbodi nent given herei nabove. Use of the D-Ring
(61) and GRing (62) is independent. Sone devices may utilize both
attachnment points simultaneously together. One exanple of this dual use
utilization incorporates a coiled |anyard, with one end attached to the "D’
via snap device for permanence, with the opposite end of the |anyard

attached both to the tool or accessory, and.to the nmal e, conponent of side
el 6ase buckle, t he-f enmlE oM IR S LA L e G Rer §) YBT e G Ring.
Thi's configuration all owgprdtedtive Revedbake r@IRaAS RtRhmbh§ol@@hddr om t he

fastener, while the lanyard, still attached firmy to the "D' is stretched
during tool use. The tooladyessq ¢pmdiicat-el y useabl e, but if dropped, is not

DETAI LED DESORI PTI N PASTERE P B PR idetipfa R halifort A0 200 of
fastener "B2" is identi cabstiwebalng paspeutts tlteslemishedttopendbo@bove to "Bl " as
they pertain to the DR nﬁ t&gGl?; and GI;#?I ng (62). However, fastener "B2"
provi des an al ternate metREESH BFCHRHINS™ he fastener to the host web or

belt. Unlike the fBlThewher, anddifovRpsitangelentoftobodiglewean t he hal ves of the
clam shell, the "B2" incorporates an "over, under, over" threading of the
host webbi ng across thé PaSadssRgimRIpmlightet Weightdepigndiat [sFi gs 15-A thru E]
show outer fingers (8L Qﬁg&%gﬁﬁspﬂl&}ﬁ)«gp@@gbi% bPlrda B0k a@R%Gn Whi ch ext ends
the DRing (61) and to which at one end Is attached the GR ng (62). At the
opposite end of the cent ¢hiclgtestuit (80) are to outer finger flex points (
82). Located at the opposite end of the outer fingers (81) is a outer

finger ins i L p ates the outer fingers (81)
fromthe @W@W@WW@%&@%@ﬁmm on of the webbing so that it
arrives over thgedoRiingf tiRacdicPWilBsccelthdgainy(BdirtidRAreydssibRsyinger the center

strut (80). The center strut (80) includes small teeth (84) on the
under si de. teythdigsOhBergeeusBodHEcS: Theh offeis ap pleaditeebfgdVeneect ast ener

usi ng the over. N At j i ove

addi ti onal argra‘?%?lp%&(@)&j:ﬁ%ﬁi ;ﬁ'?eren%@g%énrgy%l?%éﬁlgQﬁeﬁ%pﬁg}ﬁg?ﬂ@g}%éﬁuaermwebbi ng. An

al t er nat i vescBrinpeslinmtrempayvisdninentst Qthet embdilimonth ecap lighenatight, a Tivrg wi | |
facilitate lﬁgyerﬁaent rofat t het. fnasterrllglr r%J[iorgl dtrple | en 5 fr th%ir‘{‘ﬁg’rﬁ’i ng, if the
i ntended U8 reesquﬁ)erése. WP {he geser P FoR Hereri eonta e mar?gz

speci H) cij_tfaQSmerhgﬂﬁ@re&fmwb;ﬂarids]Ehebari_e@nﬁfhse;sad? aped bmwaahrh@nggogmieme Sﬁope ?f
any enbodi nent, but as exenplifications of alternative enbodi ments thereof.
Many ot herthﬁa%tﬁm%féﬁl%ﬁéywwa? pifCheth gsedy Banspetsdynd r@ﬁ*@@i&)ysﬁe t eachi ngs of

the various emQdpiRMme WL dRfbdihd@R LEBRN coBBondnbl @taintPRold}r U G The
operation of alternative enbodi nent fastener "B2" resenbles all those

descri bed fabonars t AvéandsB”, dxutoplicranrrovides aquantuBp mipreydyesal ethe dessgne equal |y
SPE 52 IR LR R FGSEe El BRle BYRR S e
Many ot heraceessoradsi ols isasi@plpoidsigehdvanridreath® tseachi ngs of the vari ous
While the above description contains many specificities, these should not be

construed as limitations on the scope of any embodiment, but as exemplifications of

the embodiments described thereof. Many other ramifications and variations are

possible with the teachings of the various embodiments. Thus the scope of the

invention should be determined by the appended claims and their legal equivalents,

and not by the examples given.



enbodi nents as each offers an alternative set of advantages and anti ci pated
uses. Sonme enbodi nents present greater structural strength, to acconmobdate
hol di ng gweavawoiwmiight or reliability under extrene enviPCoIUSRLAE3273
conditions. O herenbodi nents reduce structural strength to reap a lighter
wei ght, a nore pliable shape or other inportant configuration options. By
varying the types of fasteners used, whether "A and A", "B and B" or "A and
B" the variety of uses and types of attachnent options to host devices or
users, expands greatly. Additional considerations include a) the weight of
the container b) the weight of its contents, c) the viscosity of the
contents d) the environnent or special user conditions (such as the user
being in notion) in which the container contents nay be accessed. SUMVARY
OF ADVANWA§E§p5ﬁ§f1the description and illustration of each enbodi nent of
each conpo fhbove , numerous advantages beconme evident: 1) The

Hol der a. |.sA p&laéabt £ cdiffain ©F proacfRin S AhiTaESectind Mrefiethenttafiszes and
shapes b. is adaptable in structure and the materials fromwhich it is
manuf act ur @l confaingimwithyl, peing ¢ plusaliy ghatjachmentipeings that epmandcatewithii ct at ed by
the requir E’E@E@& tﬂJ ede"te?mﬁi%ﬁ'ldc%ﬁ&lrs%er@og sQElyco ﬁlJe?‘Brrbt%ﬁ’lEﬁ%Hnosmda vast array
of materia s inel ud nmetal s astic etics bers carbons
conp05|teshﬂ&nmethassanmhmemymmMnddeoﬁhmmnd synthetic fabrics. d. in both

ok o6 or " R bolG RSl et st et B bR iR TR fﬁ ores:

order to retpamdet}hessaersh&ld@ﬂttd/\ﬂetam fid bt hidrdathin &id hdlgersof t  enbodi nent s
of fer the advant age ghter wei ght, reduced nanufacturlng costs, easy
adapt abi lity foll¥ éderef s}a@ﬁsrwaweéat%ﬁr?oplgrﬁkféfsofém@ﬁStSW@%Wq itcYveeB fol d or

rol e the hol dgf. ndePadd tht BSHERE"S pird%d% pﬁ‘es@%@@fffcwﬁ’t ‘%)erelfaﬁlrsaﬁit QhAgRy f

dependi ng upon the fasteners chosen, be utilized in any p05|t|on
rel ative to gwathintspid heldeh and wi t hout the option of fast rel ease and

r edepl oynent A r he chou devi ce
assenbly, puréﬁgﬁt ?krPﬁChufigme Hﬁﬂgﬂg@f caP%%%ch ﬂFﬁgi?n %ended use. b.

provi des a st p@plde@maﬁb @uifﬁaﬂnustretamtslalatconeueﬁazitallalseldarcbdier ncorporable into
every choice of_s de ice as%enbl C. Is sc gﬁe to any di nension, size

and | oad bear PnffS pt glainyZ wheremeaplypfity 9fipye Reackinpupmppicatg wihds and

cross bars". E}urd]@/opﬁraf)samfd@ﬂtb@ﬁs b OBnAnYAGke Rith ﬁ&ld&fba%%?ébﬁ&k%t@ ther
uni formy throughout or in mxed conbination. 3) Fastener "B" a. In either

enbodi nent, " BI6. Tbe strggrofilyim ﬁswhﬁrquam@ coponniche widsa fagiebdii ng at t he
| ocati on Of use, Tl?lg rr%lfgla hrS elrerll cac cgmm%n%a{’ér{)gﬁ{a fas‘%% rbglhr ough® as

requi red and doés it re urre-disasse or reasse of the web or
strap for |nstahkaﬂmgnnomglam&m@@b@aﬂsﬁkﬁMH@daybashmamkn@ovﬂéﬁﬂnmyides al
the benefits of a . . .
securing and adjustment of the strap relative to the fastener.
8. The straps of claim 5 wherein each communicate with a release buckle
comprised of a plurality of separable components.

9. The release buckle of claim 8 wherein one separable component

communicates with a fastener

10. The fastener of claim 9 therein communicates with a user.

11. The holder of claim 1 wherein said retaining material is generally flexible to
provide pressure sufficient to retain said container within said holder.

12. The retaining sleeve of claim 11 wherein a plurality of bands encircle the

holder sleeve to provide pressure to retain said container within said holder.



standard D-ring, but with greater ease of installation. c. integrated

G Ring provides a direct point of attachnent for a vast array of both

st andar d woconwvEb®m zed snap devi ces, w thout the need for/mpyoiosd2es nedi ary
strap, web, or additional attachnent #evice. d. integrated G R ng and
D-Ring attachnent points may be utilized i ndependently or jointly as
determ ned by the intended use, effectively doubling the opportunities for
utilization. e. The clam shell arrangenent of enbodinment "Bl " i.
incorporates a thunb latch to provide three functions; 1) the opening and
2) closing of the upper half of the clamshell tosecure the host webbing
within the fastener, and 3) create a protective cover for the "G R ng
attachnment point under adverse condit ions ii. provides strength and
reliability and cure attachnment to the host bbi n ursuant to the clam
Chel It op. and bot obi<BAt SIS \nat Grviak PRESIAT T BTHOERE Willger —over
arrangenent of eghgdummnt "B2" i. provides a sinpler, lighter weight design
that is ii. easier to install on host webbing of greater variation in

t hi ckness. CONCLUSI BNThRagaps ool wharin adopmmmpgieye dithgl fstense r eader
will see that, many Latl 99]?5- I i dhE i t he

vari ous enbodi nent Sls\/ggggtﬁ%)gnglgfng% a tég{r?re]g%hw&tgﬂ%etl 6%@%55%%38@@ and
antici pated uses. Sbhrmedegilodiglenicsicpofepacts, gpaated by stassibarsitaprositle engt h and
useful ness in extre environnents. & her. enbodi nents r.e | i ghter wei ght,
R rore B i abl e shaplt U5 PEATER S EEHEE D Brea T AOOR R e compacs
storage. Simlarly,1d aaé ek of Olafnh Y3IRdr¢id Badhddantlmidarewiiah r@ége of uses and
types of attachnents to which the container holder system by be attached,
used, transported aitgklesaBprisade 2 niyalify obpparidle INPINEEEh embodi nent  of
each conponent ; cont aijfefpholkglelncliast R8I fo whtre@Mfhe sBarabidie appl i cant
provi des a quantum i nprovenent in the design of holders and fasteners for
attachi ng, using and deppoynnepnuomticiteseyith afadicheror ot her accessories, that
is sinple, inexpensive easy. 1o €. ile the above description

contai ns many specifici fg{]cé}ge ?atsﬁeél%reo% aérﬁlllgmﬁ% mﬁgm{:ncl)lﬁns?f‘tr%ﬁ étﬁ:fl‘sus i mitations
on t he scope 10f Tianisteiebosh demt 1, whdtéin aSagoe 3l dofrpeisdd s mpbndnbeth&nbodi ment s
descri bed thereof. Many other ram fications and variations are possible
with the teaéﬁi"H(ﬁ‘Eﬂ Bf RS PRIEG OSE RS Fent . Thus ¢ he scope of the

i nvention shoulg) hge detREHrRGEN 1Y v&}kﬁei@m@%n&h%{ﬁde@@& thbeir | egal

equi val ents, and not by the exanpl es given. CLAl V5: claim 1. A holder for
a contai ner of 3teeltaend pfibadaptanir ©Uhd escence and | ength that retains said

container w thifp, TH?%an{% @rcfflciéri llP%e Jinﬁltetsga%)%g%nﬁl (g)noejnpltss t hat comuni cate
w th fasteners -at preée?erm’ ne ocati ons ere ypsal d container is
retai ned within sa&)domptigddroft@lahlitowf rdcangiliagpheent , use and depl oynent. 2.

The hol der of claim 1l wherein said retainin terial is generally
inflexible to pr o(}@dsp%%t%i@m Bﬁl?d‘_ﬁ ?&r_%ﬁ&’a’f gleg@‘fréi n said container within
said hol der. 3. Tt@tlﬂ@h%ﬁ&hi@lﬁ sfill 8drdPs Ard thEQH RBIALR Said@sRbey, Bétlvbyn #fd bands
sandw ched between the hol der and the container to provide pressure

sufficient to ret ajonnd sgi¢|crosnpas inpeapbers to communicate and adjust said straps

relative to said fastener.
22. The articulation of claim 19 may be movable or fixed.
23. The fasteners of claim 1 wherein a strap or web is thread through a top and
bottom clam shell that articulates between an open and closed position.
24. The top and bottom clam shell of claim 23 contain a predetermined
number of teeth of predetermined width that
(a) control the strap relative to the fastener when closed

(b) release the strap when open.



Wi thin said holder. 4. The holder of claim2 wherein a plurality of bands
encircle the holder to provide pressure sufficient to retain said container
within sawg2bmlodesor 5. The hol der of claim2 wherein a pcunabitwpszfs eye
brackets communi cate with a plurality9of straps through bolts that

comuni cate with hol der band eye brackets. 6. The straps of claim5 wherein
each communicate with a fastener 7. The straps of claim5 wherein each
comuni cate with a fastener by threading through a series of spaces,
separated by cross bars to provide for the securing and adjustnment of the
strap relative to the fastener. 8. The straps of claimb5 wherein each
comuni cate with a rel ease buckle conprised of a plurality of separable
conponents. 9. The rel ease buckle of claim8 wherein one separable

t i cat th a fast 10. The, f ast f claim9 therei
communi cat s 2 LI BEEEPT T | FRECHORUEFBET SRR MBISSBET ret ai ni ng

material is gRREPArhambdrEXi k€ llo iR AXhELe: RlmSVukr Stékd bk inRiMbet0 et ain
said container within said holder. 12. The retaining sleeve of claim1l11l

wherein a pl arhpndey thsfoeWaneressde MeBIbe™-t he hol der sl eeve to provide pressure
to retain said %‘69%@%}1% cPdst BhmSabd oROLAESS ;!Vﬁerei ge E@rﬂ%ﬁs pf claim12
ality ands.

wherein a plur of straps communi cate wth sai 14. The straps
of cl ai m 13 whearedatereacd nootrooelitedb ef pieddicranidaisyidther 15. The straps of

| ai m 13wher gi i.cate with t by t di th h
Ceri o8 of <padel GdpRrITEM Y raet st S uSg byt BE Pkt L g and

adj ust nent  offrohde Ssteapr 4talpaddeemined bhde fagbeiden poihbof coigmslicatips of cl ai m
13wherein each comunicate with a rel ease buckle conprised of a plurality
of separabl e "HFBYNHISS 17. The rel ease buckl e of clai m 16 wherein one

separ abl e coRRORRIYGRITRALGAL ‘?rﬁo%ﬂo%a!ﬁelsga(f}_?ﬁp@@%mﬂrﬁrenﬁtﬂ% efx?el%l%léeﬁ?@ﬁl of claim

17 therein comruni cates wth a user. he fasteners of claim1l wherein a
fastener is ¢onpsteredt afpralotrpomedongle, haproaideiagein vécanmaniprt@detitr mi ned
range of angl eas.deg“% Th ;dassltineenqtu%fe cl aim 19 wherein one component provides
for the attalhieit 6t TRE St AT ENE Yo the user. 21. The fastener of claim
19 wherein the Aseeoivd Fanpdigntsihg tlagpotdigiht saldpblying adodfaddet ty of

rectangul ar spaces (b) separated by a plurality of cross bar nmenbers. (c)

t hrough whi cRO%BIYSt raps are thread t hrough said spaces, between and

around sai d crQgp, Rafier RARET SuitB1CRNBH LEAbETIBRE FLhHB! ciRBftrSickaps
relative to said fastener. 22. The articulation of claim 19 nay be novabl e

or fixed. 23. Tind l¢ngéh onetem ofondlingim 1 wherein a strap or web is thread
through a top ang hgttam gl am shell Rt ALLLophALeR.BELYREN 37 open and

cl osed position. p and tom clam she contain a
pr edet er m ned nutibethe obnthieatvittoh therhetiet efdeonadunitakt with hglurdlay o€ontr ol t he

strp, el at i ve 10,Lhe. Lo enet W closed (o) (alggse (he'strap when
bet ween t hr eghereby the holder, retaining a container, can easily attach to, be used, transported
and deployed by a user.
30. The method of claim 29 wherein said fastener communicates
(a) at one end to said straps by threading through a plurality of spaces and
over and around a plurality of cross bars that provide for the
communication and adjustment of the strap relative to the fastener and
(b) at the opposite end comprises a snap device,
whereby the holder, retaining a container, can easily attach to, be used,

transported and deployed by a user.



cross bar nenbers, in the follow ng manner: over the outer cross bar
menbers and under the center cross bar nmenber. 26. The center cross bar
menber ofwolaiomi@fwiwherei n the contains a predet ermi nedpawndsedovossteet h of
predeterm ned width 27. The fastenerssoof claim1l incorporates a D shaped
conponent that protrudes fromthe fastener at a predetermined angle to
provi de a point of communication with snap devices. 28. The fastener of
claim1l1 incorporates a G shaped conponent that extends fromthe fastener at
a predeterm ned angle, to provide a point of conmunication with snap
devices., chords, lines or tubes. 29. A nethod of attaching, using,
transporting and redepl oying a container conprising: (a) a hol der made of
suitable material and sufficient strength, circunference and length to

retain a containe b) str t.hat enci.rcl.e_the hol der .and cqntajner with
sufficient press ok 115 f?f‘é‘_@%qa 91 0o B T R R O e

comuni cate W th grisuisht the @fterliedhry B&hBHNLES elade RkREBmph&dNA! der to a
user or host device. whereby the holder, retaining a container, can easily

attach to, be usedctaghaplsspappratsand vespl oyed by a user. 30. The nethod of

cl ai m 29 wherein sai | GAbEsn; : : aid straps
by threadi ng througﬁggigﬁ%ﬁa FffgﬁgEg%aces é% EB@@}@ggﬁggggﬁﬁaéa plurality
of cross bars that pbpyvidechiioe compoatmumnhaatiterwainshidthstes¢rment of t he
strap relative to the, fastene nd (b t the opposjt d conprjses a snap
devi Lo “wher oby ¢+ HeoRBY TR ERFhE Shninghe Tt ot S RBRY kb3S FO MR laen to. b
used, transportedrangde dRRLAVRE I d1des BomIke fablBertRithomnRhicalediwith30 wher ei n
said fastener conmuni cates with said straps through the internediary
insertion of a reth€ase: buckl e conpri sed of detachabl e conponents and where
(a) a detachabl e conmponent conmunicates with the said straps and (b) a

det achabl e conponent communi cates with said fastener whereby the detachabl e

conponents may be easily detached by the user to rel ease the contai ner and
hol der fromthe fastener that comunicates with the user.



