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from about 20%to about 50% v/v. The inpinging stream may have a pH of from
about 6 to about 7.4. The inpinging streamcan be incubated in a collection
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tenperature of from about 20 OC to about 35 OC, thereby form ng an incubate
conprising |liposones. In certain enbodi nents, processes for nmaking a
conposition containing one or nore active agents nmay include quenching the
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t herapeutic nucleic acid to iological cell. In sonme enbodinents, .this

i sclosuriShinat aubeidt fsted e Fikit Srge as e b OLERACHURE W e

bi ol ogi calyr&1Qtik pRyduRt. €BaEl B afrafQIRAS iréd PR s ACHDN EAtdAIfueP tcrh &t ABE SacRF Hebi S
invention and treating the cell with the conposition. Methods for

i nhi bi ti righielx frdds senarase frgnyegefcpd wAlighatirialbediyselyaxkbendher sitipdpens| addaional
preparin Qn iqf ording to a process of this disclosure and
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may further provide nethods for treating a disease in a human by preparing
a conposition according to a process of this disclosure and adm ni stering
the conposition to the human, wherein tjhe di sease is cancer, bl adder
cancer, liver cancer, liver disease, hyperchol esterolenia, an inflanmmtory
di sease, a netabolic disease, inflammtion, arthritis, rheunatoid
arthritis, encephalitis, bone fracture, heart disease, and viral disease.
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In sone variations, the conpositions of this disclosure may contain a

| i posone conprising an amno acid lipid. In certain aspects, a conposition
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charged carrier particle, or a positively charged carrier particle. In
certain variations, the active nucleic acid agent is an RNA -induci ng agent
or an antisense agent . Each |i posone may contain 500 or nore copies, or
1000 or nore copies, or 5000 or nore copies of the active agent nol ecul e.

I'n some V8P96lt i offdn thayMeghasisraof @@é@nﬂ&@ﬁl% of Fepre, ﬁ&ﬁWie@P@nﬂ@laceéylé%ﬁl%l e
tid ,

PRa1 10 oo RARLRIE K A BFR, KR5S, 19b0TH0E ANPAAR Untorch 1P PASRILA LS,

active nuthed®l acedl, agﬁre"s coveasierebf methampy itstasgngbiepiatds ng acetylepoaninahylene

conposition and tr th ell with the c 0Si |on In certain aspects,
thi s di slgugh e E Jd@g ad Fredmsn Ftea wmrmegﬂ% ?)Qoegm%eﬁ“’}?if 513 drge#8oin a
cel | GO} gk raen&b%e% h&gyléné AR gﬁ%% %@%?a?thl 59 RIH0bEEHuk ﬁ%&hﬁycﬁ@%énd

with the conposition. In sonme as osure provi des a met
for inbhi montenglsehop/r desicactionf ylaldgermlﬁqanacokamﬁdnzcmm’rthélydg)gpn @pauemn@f lass

| i posona 0S a a st he.c Jtion to t

bone® onpobfihaRy elds i 18 oBPECE T B TR e SRnSREPREY p@etssammy TS M it
in a humagilidcbenddi se@zerdgiidg is Yrftpdaly Qmhdaf bammtias yprégeﬁ@@&ﬁsm{d}sééfﬂl ng
rheumatoid arthritis, netabolic diseases including hyperchol esterol enta,

liver di iéﬁ@repyreb@ébtmﬂurrﬁml@redmof foamatigrefor prwapaticdesslease, viral di sease
i ncludin ati and |anu nz and_cancer .81 g n

| pos a1 O@E R 0s CeTER Mitni e R By s POR R s BRGSO e o,
certain arhedtdevitsod]’ hEhSendl BohoFuéle 1AW 4BS. a17as@006) alai pposeil vacuum
conposition in the prepargtlon of a medicanment for treating a di sease

i ncl udi ngesiAfrenpatanips d0Sedomic hypgrn GRitonhaithes by dogan methansplasmt agblg c
di seases r ter s c ne
Fr ot ur o rooy R, QRS SRMES' EF QLR R it kSR TRE o FRCEBIAA biropBl
and cancaamcﬂn sone vari ations, thls di scl osure provides a use of a

| i posonal 03|t|on for tre tln |se nflannator
di seaSes | pﬁ lud 5?% $W>§1mﬁgwd%ﬁkﬁﬁ ﬂg§éé§€? Fragk 1H&ﬁﬁgM%
hyper chol a%%o%% @arbéda}éé‘cfus %%ﬁﬁﬁl@ e¢ epiahd Et's% 6@9 NG sﬁﬁraﬁgeuae al NG&bLe

di sease, viral disease including hepatitis and influenza, and cancer. This
summary, doatkests aa¢ owgrpardtéd hdreindotrafdrade detherri eptlre(oyl difclashea progesstiboreactas

wel |l as the figure t he appended ex ) an as a

encompas<oth i 8T grsEBR0 PRECFs SRRy Biae (BEceRiesh A B fprovide
DRAW NGS Fihde.gad str&aei eaBis £ecél8RkRSAIAL AR d o al stP9s QTPhrtRIREdb B ot hi S
i nvention in mhlch certain |iposonme-formng conpounds forma bil ayer

vesi cle 10bbifuminpuscaaiyadithe rasulting enigiwre dedelgyated &F producd # pesiogiestiogm. The
d | h h
p]E OE ﬁgt Iel CQMGI%801¥ SM‘ é{ec%fé?eg 0% gpeg %?ha oup ltnad{[ éq%%elggnttﬁvg‘ﬁerﬁ% %1; gﬂj'm;% gflf[eg

presents 4@256 Nt Bl%dn@rn apeﬂc;lv&ho@e tcantgets i g umfor@r@tedl lhefin bi/ Ssﬂd&nca' e their
| i posomal vesicle contains, in this_enbodinent, a cargo of active

i nt er f er iSHrRrcaden diepiodustin ofuplafins frethivan Bdromaconisit fisayy bydrogbons

i cor onsyio o Unat B e AP MR RARRIRLR, i R SE LT R B0 TR AR

si RNAswi tdxypéruate rremisd 80a fisktirchcti@nezopood pcbvide 4 hegted gim)sirdmnbf hydr&en2and

Fl ow chart for [ inments f .preparing |iposo i tions of
this di sorsgitd 00 92395‘[@83% %F@Cﬁeﬁ&lﬂmpﬁa 4 hdroehipan g%éﬁ PEGHGR VIR 2
buf f er S%ﬂ'lﬁée@éhdsaé‘dregctﬁ)‘ﬁ' HiiQR 8f @0e B 1500°e WhRDS QMardi Rk Fof AR UIRdS
are prepared separately and provided in reservoirs 200. The active agent

sol ut i on mamlgscrdralsso tfm grhaoéed yiglds ofrele hnsramigtheo qp@mhctis Hr Paent @368@92 v an

ool S A §het LR P Dol R S Rt ahl Bl AR R

i ncubgt i anc prepeRESH 3§&etﬁéﬂe€¥fnd%ht¢1951§ babyt tAernim @htneint bBa Sthdiz|nhiZ&tle, RYg .,
guenchi ng 240. Thegﬂhenc ed material 1Is subjected to a filtration process

250. The m¢thmeab@h WQcazmswﬁﬁin@re%armyaeﬁ Which inintre isdiseted. to gn@xigum
FIOM/chart n.e n n n i

thi's di ocltoany s> BrhP SEASRuT Tl fsb B ahd BRIy R RRIRIN: B3R o0

mat eri al WSORPERPHLEM, 4zmtooReatdh& aJl I Wﬁswmint@mihddrpﬁtateﬂfheﬁeﬁrebjl |réf21%d063ﬁ}10
Vessels for carrying the sterilized conposition are filled 310 and fini shed
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process. FIG 6 : Figure 6 shows that the binding of a polyarginine binding
region to dsRNA increased with the I ength of the pol yarginine binding

regi on. IWOBhOu6e206, the strongestbinding (best abilityPCo/useaploama?

SYBR- Gol d dye) was observed with PN3499, which was a di ner peptide
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di sclosure is a Usi RNA. The nethods of this disclosure may provide
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al kanol -water, ethanol-water, acetonitrile, acetone, ketones,

di met hyl sul f oxi de, di net hyl formam de, surfactant sol utions, detergent

sol uti onswoano/ass200ur es t hereof. Processes for | i posonalPCTarsp@iosioans
Enbodi nents of this invention may provide a range of processes for making a
| i posone- cont ai ni ng conposition containing an active agent, as well as

nmet hods for drug delivery. In sone aspects, a |liposomal conposition can be
made by i npinging two conpositions, for exanple, a conposition containing
one or noe BEto Ajemiggbidregenaiy partiadlygoatbusiinghihe dilendsa neighiEaime FRpcman e
more lip = ' . ral. P r

'hi o di Sqloarct OL AR LE SR, 4 ofTRR, Riing phRNP BN RARRAE R il Mo

t he prepatdthiomepicogasmt hay@rdle®n caabypt etidd all @& thai tlerddetemix@rre adspravide a
required for each step in the prqocesses of this jnvention, The tes. of

for mat i orPagtally; SR BB €1 ag{r%e i PSRNV HE PN RS Angth radicals;
unpr edi Ct(@f)hﬁirﬁiﬂlﬁgttﬁe %fartfali_lﬁ PR RArOtn TRNYiLY @A USShce [#Tox g@r{rﬁ’ﬂ &r
flowrates, tenperature, pH, and the concentration of each conponént n
sonme enbadbre thes fengerdture uba ki wadpeei ode issfficsad t¢ govomt thel mixteref toraratddont
process. Fig. 2 shows a flow chart for certain enbadi ts for prepar

P Posoml S EuHFEL RO an noEhy SRk od oPghe W RBKENFT R QorRregon o cPEaBunT

sol uti onssoké PedddeioRy &y @lihy ehagRIAucSQlddhd ANredBed el @mpsatutt io®he PRAUBE
solution of one or nore |i osone-fqrnlng conpounds are prepared separately
and pr ovis#iedmiwithipngteirenterrtbare tUbmilscoods hhrabstertidlytarss! anyi pmelysia ticactions
optiopally be f.iltered separately or p ared. aseptically. The active ent
ool ut Pon et 5PERaRoRIT Miuoha e RRP R S RRbl i A ol P2,
i mpi ngi ngtes@cess 210. The inpinging streamis collected in a collection
reservoir 220. The collected material is held in the reservoir for an

i ncubat i dA0BHocelsan gmbodimeat ofHiiy ASPSEleisthe HevapbipRr 3tdpast & Portaey i aetylene
guenchi ngy.2 terial i i i .| ON process
350, The 4o ey EPRAGHENENBAIRGELR s A BHRL B o dhodeh L, P

i nventi orf00ht]l udéscetiodnbeditrenfofahpraspes of tiar inverkiong the doofiog daredrried out
conposi tion which includes an jnpingi ng process. An inpinging process nmay
have Bne RrPattipe g RgEus sireup daoral o iR g COPY LEASYY TR _ﬁl@iﬂﬁ@ iy a
conposi t 100 1GBRAxPATRr ) aRFhdiMNEt ARG B cHRRe@, §PIBR&! UigR f@ﬁ&@k&ﬁe{‘gnd ¢) an

| i posone-1orm ng ' ecul és. In sone aspec%s, a process of this disclosure

f or maki rpdathkinpioseartint eddhpparszdncodn ofic embeditmicr thegwotingreycatrzadeoud bg passinmr e
steps of .an incupation process. An incubation process, .c i ncl ude .

col | ecti B AHBTHo PG “EATH: gt et e oz PeBeryef ing SRR s hiatbia i ng
period. E¥baeiafianb s vfocithios al RYEAbHRN 508Yctéd e &icohd AR cRrAEPERS SelbSity
maki ng a |iposomal conposition in which the incubated conposition is
quencied.noQuesatshithay regutb)0dowterpycaderiond ia bel eparergingudivegingr netizlauedt & o a
ot ream or. BAGHLE8Li A | PEHAALEHSATPRSLERRM QURACHING, GADsd b6 1
concentrdtion of a parti’cular conmponent such as an organl vent or

di sper sanb ab&itad2a njpi@s péd deeshd @idalccelbtgad analacitg tanihd figmafboaiv3 cibbat ed
conposition may forma conposition which is stable in relation_to further

process ok0OfMeFISHIchEecopepac PRduLsRMbrrE Frted By lessoipan abaué 2uilktcaendsi e
e e u3bEfle §AERRY LA Wl Y A8 Bf hOROSATE! 1ELEUGHHEE Smbodiment

| ncubation of the inpinging streamTn a collection resefvoir, along wt

ot herasst efgshifaspe@rodabs spvehdon,pr quéndd laqulid o soivdlicddobarwbat thencanmenghntcindan
active agent is highly_encapsul afed by |iposanes. For ex le, in certain
enbodi mertt ¥rEf ﬁﬁﬁ?qné of Gpe wrala | Posatren ilaw_&dggﬂ?? Biect Alﬂalad_s"fwetf APRSCaFO% hi s
di scl osurg|aRY FRAWAEE ABNyBfochdBnSULRR cRibol AN HHAEbIn McXdddling W LdttibdBut

col l ecting, incubating, adjusting pH, quenching, and filtering. Processes

f or maki riy Eesbing dsopmbudotpasithioogh efi chddtherdiis cdaowot aldmmyn fanct eiband ¢rl hede
one or nvrﬁ iéﬁ:s 0 filtrat%oq. itegs of filtration may be used to change
vari ouspriogg B%F% hegpic repdpnt addiHonZong. o control or alter the

concefpt  go0ps) Of IR akARROARTYdimert $0thd hectBoPktihGdiion] 2R MUitisllys BehBUstad as
wel | as ot her physical solution paraneters. Fig. 3 shows a flow chart for

certai n enbedf nemestdingd 4t oiiabpy e d000°polob rarsidenep divra oforrs gishtet Hiag about 100

di scl osur.g.;. erri 1. t 1 DOS. Wt ich. e a
Lo o B R BIG e B BR RURETRSE M o B TR
sterilizad pd®Qde Reselked préduct fcadnof o Bepatchehmt sbout 420, cOymasiy thenpaatidly
filled 310 and finished 320, after which the sterile conposition is frozen
330 for storage 340. The final conpos{%ton is shipped 350 for use.
Processes of this disclosure involving sterilization, fill and finish of
materials to containers, and storage of finished formulations may use steps
and nethods known in the art, such as those described in Rem ngton's
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used to dilute the inpinging stream and may be contacted with the

i npi ngi ng stream before the coll ection vessel, or before any m xi ng tube.
As di scuswedosey®p to forma |iposomal conposition, cePCaUS2@wO6cWeBEs of
this disclosure provide an inpinging stream which undergoes m xing in the
transfer tubes and optionally in a turbulent m xing tube, collectionin a
vessel or reservoir, an incubation process, and quenching. The quenched
material is output for filtration and finishing. An inpinging streamwl|

i n gener gombusig MmikughisdprntaEtcd g ok 2PNt &t wresiancectime ef agermatagithan a
conpositi \:pd I - ] l.es. . JThe. i i ngi may
cerve onlSopGRERRI iy LRATORE LOLE DhoBL SR € S yckiy HUOH B LR

i Mpi ngi ngo abowaimetaroper secagenaidalecgenvwidde aceiqelitetrendimi fomi abper 4 wrabont
interm xing of the conpositions. In optional steps, an inpinging stream may
be subj o W8 metersir pimoesEn thei e PR dheoolerhigt lgsy o il Pt RgeRfSstor eam
may be cantigh heoldd 4Bt 38 A b’ REABDAUA aBobC2@POULTIR: pdrflalBPBEmbusted
enbodi me;ﬁt?s,l tﬁe BH oI%r ?lhe I npi nginngé}st ream iaso‘%rom about % t%ﬁgboutuSSG, or

f r om abounix@irt camboutaintained atdroatiovy 2800% hfor erresidence dimatanging, frath@bpid bfo t he
i npi ngi ng,stream.j.s fromabout 3 to about 6. The pH of the inpinging stream
can be a?ﬂbﬂgttg)admﬁ 1Rt ransfer of the inpinging streamthrough the
transfer muhﬁ_s, & arldthe® cHbSHMEEnt HPBis BhedtDfHREnCAHACIHEP L) IESRFYPbL-in kit
certain enbodinents, the initial pH of the inpinging streamis from about 5
t o about rg¢scoec of piileibrivhydgoges taedice formatigndficke pHeple prdfursare depdndethat he
initial inpingerent to a ran of fromabout 3 to about 6. In certain
enbod?)nerﬂqgg}ucfgﬁén%ﬁ%?en%%ﬁil}%%? eéll‘ ng streamis always about 7.4. The
conposi t i[gep7|useth t@l] fapstiet BRbOATRICAODLN Ehis hiRaNM e BRthtmlthy fhd dtichinesed
before inpinging. A conposition containing one or nore active agents of
this di sdvesspdopays pracdted framedrergyours sonsesiagf eromptinafertly gasaqiise frackehgisques
to renove;:un Lr i rg i i i bout
200 nanortor 2o b HHBRY kiskl 30 achATER LBHORE bl ARTEORRAAYCR AL g
nm A comnpak iThe deedcardaal off Inglira@rbond cah icpmpaseedad paitiotys ol agul @sdinmpabele
filtered by, r exanpl e ow filtration techniques to renove undesirable
parti €l es'%r Ot{)l%a% élganrﬁwgfeﬂ% FUIGHORE 18 |G E a Bt 100N HITFORH TPaliEPns Han
about 30Qii£}Héte1?rsa§,6}Ycﬁlﬁ%b&Hal@ BBkt é@ﬁné}ﬂ?fls %hﬁa&eﬁpef@ﬁdéﬁlﬁ,o @k f’é&?stgegﬁic@ig' ng

stream can be controlled in the range of from about I about

Aspect s dfydtdvabonsveritine tess thanhdputpllowi’d etdnhiathytitvges ang oksg them abduttshet %

i mpi ngi ng, strq}?}g] ma¥ be controlled using the flow rates for the

conposi t i OHRIHWE[°%5Pe i npi nged. | ngeneral, each composition will stream
through gop18)e ofn getsglipch&BedémpRiifent bNefiehGce: of AR IEbAidnY yN@sUR®Ifd oW
rates of the streans that are conmbined in an inpinging stream provides a

descriopt ireepvefed:fam thermpetrdraedushstsdanvar i ous conponents in the i npingi ng

stream E xampl e,..,when i .00l N4 .S m i f orimed i i NQi t wo
Separat o 1001 oty BT et TR AT CLf BAT ot X et Sltnfih 1.,

rates in et ecaefasmtie @bledatddut bikcalet er m ne the concentrati ons of the
conmponents in the inpinging stream as conpared to the concentrati ons of

the conpdfA8Htls i i nshesrgnafiodemendtof dhgrinventigns at {93at 4 periiopafdlc prpduplestisddy t o
fovi de > ik . £ or e

[l posomal CAaTinE e APRROEM bORohTtl SMRIAR BOpEHHEARLR I Bufy vapor
enbodismenthase drheuid phvase Aydegafatibhechhslegnns can be used to control the

concentratjons of the active, agents relative.to the ]ipgsone-fornmn
ol ccul cq002d° e buighgy %bodbla%&n%f s 29 efdﬁthﬁgmméweoﬁ@emrﬁlﬁ& sﬁn@wste_a@
sol vent qfixaabtis pasvid&l ht 88 afdvd Qgelﬁﬁé’raﬁlﬁ@_@ﬁfﬁc%ﬁi%&};pr(ﬁfﬂé@%é’fﬁﬂt fad&falsit £C}iﬁ§

i nvention include processes for making a |iposomal forrmulation in

encapsul dtydorgeofradactls.ve agents and |i posone particle size are

advant ag y enhanced by adapting the flow rates of the process .
aopar ac ad00F oo Anife fibefs R, Ratie et RS KU an PoHBHSy LRI T bes
of thg saetytinaBt frdlysRI frémPd RGUNGreamSsf BRTd &bdhs COMROSHhE 1168 tBin hbsutact i ve
agents on a stream of a conposition containing |ipophilic nolecules. In
certai n welloationns hydmeenl dw peRasyubiconpEs@smids it moneg rraye Her ddauling die
unequal . ti . i the .§ | Fate t.h Ltion.

contai ni ryerRatshf Py RinBRIRS R b 128t RO RSl EREREF piglice o
conposi t iehdedNindittiengodthidilg pOPbast i abot! 12cvess dtemicehgdplen; () aepirdiain
enbodi nents, the flow rate of the conposition containing the active agents
may be as nmuch as twice the flowrate of the conposition containing the

| i pophilic nolecules. In other variations, the flowrate of the conposition
containing the active agents may two tinmes or nore than the flow rate of

t he conposition containing the |ipophilic nolecules, or in sonme enbodi ments
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sizing of the |iposone particles. An exanple of a turbulent m xing tube
means for flowthrough mxing is Cole- Parner in-line static m xer

K- 04669- 520 2810@6510ai nl ess steel tube mxer; 3/16" tube EDIR2@98bWAENtS.
The vessel s, tubes, and other flow conponents of the apparatus used in each
process of this disclosure nay be made of any material that is inert to the
reactants and sol vents used, and suitable for the reaction conditions such
as tenperature and pH._ Exanples of materjials include polyners, netals,

st ai nl essogbastion gpngsdor apdalerepmbustingriee hlogded nixfuip COMPAIFELoR HOBIE| v
conponent |.s coat ed. W anp ine bsta The v , es,
and ot her&fyg%% @grrgég%ﬁt gglglgepwﬁgdgégnglra %%Oﬁ#u? o%%n‘%ﬂg%tiﬁgﬁg%t%ﬁ (lt)i%e or
nmor e contstathiatkeicpumgast réqiircdltb dwly oombasitallodf e tidmeled noiwtur@ted oipabheof

solutions and. m xtures in each step. The apparatus may include vari ous

val ves, fREPVIERSNDIPATLEHE ORI ST T a8 Ay $1OVE He LHMRFRAMUIF I VeisBle [ Pravifises,
and ot:her 0 t d YY1 V.ald: | may
Tl ude T T Y 2 R R I O ¢
at vari ousbpaitral sbsence hEokygew ap ar hbewe. thh éempdrhtods foa dresigpaedins eslfiofent toi s

di scl osure be ed in a batch.or contin S .pr ocess. | | ecti

Heser vor IOt RO priaRs SR, cEbRThy b el SRR ity Slepitfpany,
in sone eghpdioisticoke bh@oﬂerﬁ%dwéo@ﬁ L@t 4 ERMNENHRE For@obPhd B tr@Mct SRARVRI do
440. In the collection reservoir , the collected inpinging streamis

subj ect edzreacrathan NOQbatliissgopisooesdstapiial ynaudsaeny ergpkogerssctiany dndcpradide gne
or nore ste of ,m.xing the | lected materd al , one or re ste of

di 1 ut Fon RPLR HOMTGEER B fe TSRETy NG e oty “ssdihls MR Pise osied o
the col | ggbdunsti@ser voir, and one or nore steps of holding the collected

material for an incubation period at a particular tenperature. The

col I ect edOW}leri Bt awgncpbodingay of nthishaspest | dfc theomycatien.y Bier apRarays fugher
exanpl e, i i i.rrl dl e,
ol at o - or St E) £ ByarBRhbfbon ok BikBhensihe Bt bl bl Bfhash) @ rorh )
cont act i ngolng geneas irtdovbrycfonalforachvargioagesthylshé.n a conposi ti on contai ni ng

| i posomne- f i ng. conpounds, .and addi.ng a buffer, solvent or diluent to the
i npi ngi n_dﬂ_gwean{n éheé&H}%Pfi’é‘FFnBPg %%@Fet_ogéb%@ﬁ?ntw, CICQRHRS FRE GEPHiPes
before maxihg He A |a%8ﬁ‘!7é?§etf9jdi\;el?§en!t AB)ARG 2R o8¢ LSGHE cQfanlBY 3P8) HaNSciHat he
collection reservoir as part of an incubating process. The addition of

buf f er, sokhanger,d) adirbddimuid @eodezonchendchroentothtinun scasfant hddigart Zone. agent ,

Iiposone:ﬂﬁ]fﬂ%wlw, ?VSDIaT: Folr)ﬂ%.rwﬁg onents such as anot her solvent in

the COl | \"AvaY \UAN] 1 COCV VAV . L] JITe o ITUUl Illint S, the addl tl On Of bUf f er,

sol vent qoozE|l ueptoutO 1tihe JiMPIA Bheifatie dMisthed BEEhd PartifiecdiRRESL prddhes,
or in the mxing tube, or in the collection reservoir, may dilute the
concelit r and geactdr systemaceiding te hofatent mvemsmt 50% (v/v) or | ower, or about
40% (v/ V)DE AII t Q%NSS% (v/v) or |ower, or about 33%(v/v) or

| ower, OMMW—( ower, or about 25% (v/v) or |ower, or about
22% (v/ v)[0026]l owEhe ®Fmabeitve0%s( défined drodddelicreifiheo pinclatic t gy aadleadied

m xture or conposition in the collection reservoir can be controlled in the
range of FEYAPAHIM Sraekingpdugakng |apagoneonspisiod nEle, refeamgiignorofy geganic

col | ect ed, i An{iA0i ' j :

from abog?blga%l%gg]bn%ﬁt &[}1%35%*3% f%gllf ,‘[B Zfrﬁ&g&&fﬁ?lﬁéﬁ@ @1? ﬁgthﬁa’ %I?d ?ﬁg%@gﬁ?ael@{ ed
m Xt urse iiscliidorupllomtntatidro tabout @&, nmne dfheatplysis,s hadijogstagidnaklileents,hend/or
initial ir{piﬂ enent to a range fromabout 3 to about 6. In sone variations,
t he pH ofStﬂIFPélg%%ﬁelnEgct ed inpinging streamis maintained at about 7.4. A

| i posomal ggpPOSEbY P& ph ﬁeﬁ&l&cﬂeﬁﬁ%fm’[ﬁ%”%ﬁ%s% 1l OFHTRACdl MeBoRP RERSTS
for which the pHis about 7.4 in each step.In sone aspects, the collected
m xt ure of @gmposhattwals ity hduding ohl thetabeence eferxygien drsanyubtherc reagents, ayeept

i ncubation hold perigd. The |ength. of the hol erio f the incybate .in
e col | SRe BN Y8, ook Mg tfen oAb nrenl WRR(BDy s AT REuF 8 or
f rom aboYresbRcdToN RS HYdRRWyrdlyaht POIEsis SfpidallgndaaULinddr HréQufeSartdoat
about 8 hours, or from about 8/.5 hours to about 4 hours, or from about 1
hour to aWeting thapegturey abvent WHEUS0 Mol prastigpolltis n0hpapsible|tp ashipwe a
variatio he Rpr , rbul en 1 X] ccur f t Ll.ution of .the
ot ngi ng ORI R ERR; bR che i GPrSefeuy Fheth ol Bepfiogy

t he i ncubgtemiaymakageuhthoxalacoh typicallfedesst o about 8 hours, or from about
1 hour to about 4 hours, or fromabout 1 hour to about 2 hours. In certain
variations, turbulent m xing occurs betore dilution of the inpinging stream
with buffer, solvent or diluent, and the hold period of the incubate may
range froma few mnutes to several hours, or fromabout 15 m nutes to
about eight hours, or fromabout 0.5 hours to about 8 hours, or from about
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charged to a reservoir 500. A diafiltration buffer solution is maintained
in a separate reservoir 520. A peristaltic punp 502 provides circul ation of
t he st abiwDzetdésmosonal conposition fromreservoir 500PChrUusSagia/oa10ttbe
containing a hollow fiber nmenbrane 504. Tangential flow filtration occurs
via this circulation to concentrate the stabilized |iposomal conposition,
and filtrate 530 is renoved fromthe tube containing the hollow fiber

menbrane 504. The addition of replacenent buffer fromreservoir 520 to the

ci rcul at i[8028] | ol8e tay hydragen eangant &edatream of Rudrogrrbousrtreatadan pecaidince preh
stabiliz j . | 11 Y, i I 1o .

but fer ¢ e PioBR o TR, 100 ffIBUER2 R8O MR abbeh M6 ECh HeDeifh

f or nul at iddrhydfagth atvald iy, thahpdrysirborsf cdrhgarsd abtht iozed!l vdigis @felic ioigpuasidnson
may be perfornmed using perjistaltic punp 506 to_drive the dialysis buffer
Sol uti on Thedhiiressa cpgrept 4%?5&rﬁ@0?p§mmdipz% oty 196 SEelt RUBRASES P41 smapsuged
parti cul g i hS,10Wt pu fidncsdn |,
Phe 11t ot B BERRMEIC ool S WSTAR PR, LIS IANE oy, MR Z62
agent . THigdrogdmeir @awelahmoFratiidns: atlestmay thee hpdregem dontentu o hiythecarbonaceous

concentrati.on of the organic sqlvent. in i lized |j

compos! § BT doEuEt. G- Po hGTET NG toRB P SuPSE B BTyl Methoga e ol
t he quenghgelrhdiedl RéErmIBNiGIRYE CartoRNFGBEdeh,| 41 Ritrdddf iRAlabYRitGY UmAILRSS | S
bel ow t he range desirable for preparing a pharmaceutical conposition. In
sone enbddiakents, the quenched incubate may have a concentration of

non- ague ol vent that i 00 ;hi,gh for prepaking,a pharmceutical
compod t 1902917 e ERbabeE ot e I nofibsh Ronfeh RS PERGARE el ppe o
filtrati alor@nd sttaaf tlatkad gBroil asd eistltiys SR ollRONRting 1dilS prEuE BRI NedtbSenc he
qguenched incubate is circulated to a hollow fiber tangential flow

filtrati deselppar 80k, msphibay t teege Grckedsdephtbat aeididnicadly foreskedi Inaphthpon
apparatu c i t | th-QF 1 0 S
Fngent | aPCHbaRRey Foioftat! rifihicl REGRR LAONIRY, Bl 31, M RAERE. pipesil
decr easi rgttenilsumEcuai pipbftal stacadnssmicloelintg, battvense byide moilegstange indghthas, heavy
concentration. A simlar apparatus may be used in diafiltration pode to

renovE ndiRN2TRED Gy ISIPERL TSRS rTEYT dEdnGTes WY RHUE 8RS Pt 8FFInSbupeRaphil

di af i I tralhRhiRRAEe, whilecri@d UBBhRphdrlRe r@s’idi,?%ﬁ%‘ PGidRhENERL Fesi de N8 Mixture,
essentially constant by adding diafiltration buffer. Thus, the

concent r abhdensatc, cymgemingtcd sbudamsatdempbteessidiee admightre asd nhetupsrtheesfe Brd i s
renoved. The concentration.of the actjve agept may be adjusted by .t he

nddi 1 on 1V BURTED T8tTh B P RhPa el rERaPar § pPRED Y Tl NeotelbhPede a
desired fleqxahogen@entcyRié¢.ongrchit® tkanNsestfuabtd MUV RdjuentBdn REQBALIC00FYand
thereafter be provided to a sterilization unit in whichdirect flow
filtr2ati cwvengn gxesds b 18QQEF) ping evill wemmembn hattcea pewihat end bpiling peint Pheat least
steriliz ma u i staril al-fillin oces n he
or oduct -vioaE G A ko AR G B fosiBs b OB Rt
| ow t enpatdlid)rdntayimied t@ridedsat@rgld plabeil digédhsese &is, Faclus BdaridocyRicepity. eSadhd

store the product. In certain enbodi nents, to reach a desired active agent
concent r RGART PRI FlRIAHelfcdheigoupisahalpWse cednbantibveight ius mayyield dgwet i al
flow filt ion,..fio d j.afi: i l t en
fol | owed arbcgé'/tIy !ieggiatnlhoérgllgﬁ&fea%%gdﬁﬁngl ﬁl%{]%\?vé altr I tég%ﬁq%&gnﬁ%ﬁ%ﬁlﬁyﬁ%ﬁ%ﬁp i fgﬁés{;\n’ th
buf f ers, sotluénirooratidiftadepis. oi Ex emaploelsgas foilmeatrinded atraosghenidt esidabad, fvacuum resid

filtratio re given Mark C. Porter, dbook of. Industrial Menbrane .
Technol odif 1Eyendinepy fechgonipggng pitelohue é&ﬁ@ﬁ}lgh arfonf%tlptcpa&%gp GF &yiden
in Munir @Oer yRaFecddnbi@iow hydbsAnoand: M/Ftaly letd @hh SBodtRNABO X id BRABdgen
Encapsul ati on of Active Agents The degree of" encapsul ation of the active
agent by dohtent)i posogwypdydis, thekydreganrdcfiercet mbdsahietirinrtgr, bgkaymnyoqbr ocess

par amet er n s .enbodi nents, .t egree of enca l.ati gn of..the, actjve
aent by DT DEE A REM Roessue e OF RESS ebaferaR T8 pb BBy g S
greatgr, fRels 6P cal bR} LHiallyOEoniDIG&, sgEeal elgnit®r pdRdiZel SRR LRumeR) s@ Y0 Or
greater, or 95%or greater, or 96%or greater, or 97%or greater, or 98% or
gr eat er, nsfrobgm enkegprdieedl, Fogrprespae puipasdsy theowsd camee agerticalabgeenl bavipesomal
conposi ti of t.-his.discl re. | I I 11ROS, ar ti-cl f
oo <Pl PSR, el T8 SORGEN a8 PR L RSB RAL TSGRl
or | ess, Whilabigutoa?28n BOMOIfrdre 38y soitabdd eeiircd QD isnphefiired @B, the co@guiel ol nm
or less, or about 160 nmor |ess, or about 150 nmor |ess, or about 140 nm
or less, or about 130 nmor less, or z_a%o_ut 120 nmor l|ess, or about 110 nm
or less, or about 100 nmor |ess, or about 90 nmor |ess, or about 80 nm or
| ess, or about 70 nmor less. The liposomal particle size may range from
about 50 nmto about 500 nm or from about 60 nmto about 400 nm or from
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Efficient delivery can be provided by a high degree of |oading of an active
agent into |iposones using various carrier nolecules including peptides.
The conpowodsieams2ooonpositions of this disclosure can aehiraseo/okiogh
efficiency of delivery of an active agent. One neasure of the efficiency of
delivery is the delivery efficiency ratio. As used herein, the delivery
efficiency ratio is the ratio of the total nmass of carrier nolecules to the
mass of the active agent. The | ower the delivery eff|C|ency ratlo the | ess
is the re&andhe @oun eensting raf ditusenpus: asl @bat@mlwsw@@tﬂw ighcpre Hhel 1P%€§stq s

t he pote f t bEf S r

| ower deﬁ#é@?3t§$?93$%%%§9?$ ?Sﬁ%sﬁkgggag van g@%%%ﬁﬁﬁéhgzgfygg1§h@

i nvent i onhroakhteX)0gecstrsatdey, providivgy 4 cell dsittofmedian paeicke sndof IESS"TIHaﬁtabOUiISBf or
delivery of nucleic acids. Carriers for nucleic acids include conpounds and
conposi t i'BYE%or med with peptide conponents including crosslinkable and

cl eavabl qopeRti ARt i Ging WOREHAAL LG el Yood! s bOLRALENC R O dES
crosslinkabl e peptide structures and Ieavable pepti1 de structures whic

bi nd wi t vommmngledi mtraduoddtf@dﬁInommmlmme@smbmedbdeﬁsa\o\e htydqugcls centemdeddn
sonme enbodi nents, is discl ure e conple es forne om a eptide
ond- o nOCPEE SanpintinsitE of ot el MAPeRion Tt PutEL S BIOE R A

conpl ex QbndeRERtjife f@f‘Hltl%dﬂét@neétcth@%éﬂhan%%nﬁaﬁﬁﬁg %eﬁbtﬁé}%@ﬁ tﬁﬁyﬂeﬂgnyatﬂ ous
| ayers of peptides and nucl eic acids. Peptides suitable for formng

conpl ex dhe tohdtianenseairee sna viydtecarbencitiskie et doinpesasdeciaye, cthe i soinin qi@ptdi de.

I n SOfie 4 e(l:’ltsg at eaéztolrép\!vg’ Eht Cc%cr:]e% e?hane 9% fer DAIPRA {ea tcleewglf hi%d? gett)ltt e?ha%re],d a
nucl ei’c aci & |'oaded it o ot ticon" Vi d% el

formul at l&a&n@ffe ﬂrbfeﬁa‘tﬁﬂy acle@mﬁtey &xaatghw rp@hﬁeﬂtenﬁfhabé e (iRl alRdnés S§USh @REtHDE,

biologically active agents and drug agents, in particular, nucl ei ¢ acid

agents. |Pa%ale beeRisedt s M@th@nec@n%%ql i WHA th%ép‘f’ dWAingsR iRk feodhitisam of

0 SCLOO TR AEANRROYE IR AP ARl i Midr M RDVLAN S il

of using the carriers, nuc constructs or conp es mnth
pept i des,coatedt bbatnllahﬂtabomtslmj Vttt%l, praferablyas ueast abouallterttag. ggatelemt pbewsison
or activity are also provided, optionally in combina

cel | -¥ar d’étt p-nBreéSFsonehERe RavdbHEEeh ﬁamﬁﬁfcf@@m%tronf%?ﬁw%m Bitiog Sy JARGR s .

Thi s 'nVQHthHMRQQWb%$§m%z Q@Qﬁm?&mﬁ@b@k@%b&ﬁﬁﬂ?s't'0”5 for delivering a
bi ol ogi cal I'y active agent ‘to’a cell. More particularly, this disclosure

provi des [8032ngeTbé¢ baded smxtgter cwntamnleg rmdtlaatneaamé lowariydedgen ceunthiehydnosirbam
i | eic acid agent ond nsed carnrier

par t1'01 o< 0t 8% inefES S tERATT R oioPh RulPRbef & el el

deliver amnda@biyie ré@ehing, SiRhMd el RS t0hc@dlché, QhclR@hE nGlues dadaddrds] nétﬁer
| i posomes can provide increased stability and delivery efficiency

novel 20corn§‘tmt¢d§1 allsencsongeeun ghirsilletes kdrgscap sist dulir ickaih kesingwd. éles@lrfgél of
advant ageR ag 1I Vg roYmg fgﬂdcdlgo%%}/s rgt Qfserre% ¢ %Qraem%n?)% aI ﬁr}t,sd”l (t)ca’rbo gorn onent
conp05|t|on I'AventT on prOV| Pi very t ici-ency At F o 1or an
RNAI - i nduﬁatn@taﬁiQfGMtldﬁf ad @9g/didp@n donbt einentokudtess téthdin, bed. dlﬁﬁmeoanthracene
conpositions and nmet hods of this disclosure may be useful for delivery of

t her apeuthYdronyFsheA lby@mtteateétntpam egfesdttpicoilyy Bt?é%ra@ucthe decdnvit] ks g agepaisor

pol Y”UC' LS Stat AR AfDeraRlQbid ﬁ#e(sjsu?é‘gf ABAcHIRGE H.'}%teereﬁé’cHP%H{%g% and

dr ugs. se conp03|t|o may | nc nanoparticles of vario anmet ers.
Thi s ﬁ|sqn0$ure Whemndmatnﬁvmhwﬂmnpomnd&n motipoleiwt hpdregan dortemtniydaddaotem f or

intracell | ar and | VIV delivery of ap active agent for use, ulti er,
as a ther'§ ifgtt?fi‘fe w 3??65@&& onpfientes SﬁOCéw%? fad BliSang Heq Al v

| ow t oxi GikhYsphfA€ réé?dﬂé%‘féﬁ%oﬁﬁﬁl &%Hm&édla{%%el t, hEWVD 1SN 8 Y5 Bin B irkds Bf U'
for delivery of active agents to Sel ected s, tissues, organs or
conpar t mencsssiofi aboudtd 0F @PBKY), athdn@e@kmbvstt aStlesmis quaftmnmﬂcypentamlrsmmﬁlll

aspects, this dlsclosur pr ovi nd npos 0s.; and t

ol Tver ARESHTUBR,BRY oty el PR BRi AT nieF BORlh Sl5s AT TRER 6

i nt er foer efdneelafRt MSROSKS efofr%iihﬁlpleoruptfbe20 q@tdeat b9 NwekhiTe wbatdlanef @anom c
expre55|on In sone variations, this disclosure provides conpounds,

conposi t ifeertstaghsl met deotn geergbiigheeeonpppirasions of aele@mﬂemt@nlﬁ@lahyﬁr@@rbon
materi al Sfeéc%tocﬁluszg]d 1 ﬁ? cgss oe[rtﬁé fesérﬁef Ve%{lgﬁ m%e%h%?n r?o %tfesqﬁ 'ag aﬁt%nH ex”
refers to & pepti e"houkd oF conp exe 1o a ey e’eac]

del i very oiffrdRNAbeutriltecabogt aadveagttt ipBRRAELAGE NS tHE weipht asmectttst h}tdﬂ@carbon
conposi tions and nethods of this invention provide efficient delivery of an
active agent by providing carrier partbcles having a high concentration or
density of the active agent nol ecul es. “"The carrier particles can be | oaded
into |iposones to provide a high concentration or density of the active
agent nDIecuIes |n a pharnaceutlcal fornulatlon In certaln aspects the
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nunber of peptide nol ecules per particle is 1.53 xI 3. In other words, a
formul ati on containing these carrier particles and no additional carrier
nol ecul eswaaonlodhebmoe a delivery efficiency ratio of 3.2pamaSacnombibu? agent
mass fraction |oading of 24% based on the particles. Liposomal fornulations
In sone aspects, the carrier particles of this invention may be | oaded or
encapsul ated in a |iposomal formulation. For exanple, in some embodi nents,
carrier partlcles may be delivered as encapsulated in a |iposonal

f or mul at ifefl s lictsingsa gpalcdopgaring feadstgek, F'h? amaypl plcrarveltilgs. prasent canybo gven | n
certain t 0 i

Chi s 1 nvanrnan s oul b VAR SR g et Fhdr Bt BV pBbl G S8

i ncrease droerpthyh abolitadf0 weighppaxenBNAsbY ugéh tiel \delgbmmmwoﬁabhﬁdrbcqmbc&ofmh
formul ation of the RNA w.thout the peptjde carrier particle conpositjon of
this i nveitefigs 2 pyroggm mlugnt hﬁ)uédoﬂ%elpeﬂ’lé iARMresones BhaPraatiet é%facdltate

f or mulsat ipgq atiof Bf pieRir Yl e Sudlas LBl SIchOURNLh ORnde | ver ed as

encapsul in a |poso formul ati on” nmay decrease the anount of carrier
mass by 48034onpér td padizh chinpegonatept grerrolatiofoxpgent hay RNp\uw o:xlygcn ott heas

etldecarler le co ion of thi.s i nyentio

D o meribtairing Biccyfur oo SIP Proldci Stugengy uslS b Had 14 R Sl ring mixfurena

agent i ngisuglepnhoR&Rt baiCOHNtbAldXybeh GEkiuv&l Y 18YSHEMVHbt ‘tl?ee%leﬁ%ﬁ R&%ﬁﬁl in
delivering nucleic acids. This system can increase the payl oad of agent

whi ch carpon@ustmmfpibit aresentiimyantigny it psodeoined thrbthmeaigerobe lnwgﬁwdan an amount

peptll%e qgs%t fHan! nan arettllrlglarnod}nt[]elgff CI %rrﬁ% Of Cﬁ.l%‘lel%i fr¥e Xm?n all the
enhanced, "as Wwel as BRI St T ButT on pa del' very

system Ihydmaﬂ)oameds MedthSonehi3e 1ﬁieHieVGj’lé’ncﬁMStnﬁﬁluﬁ’@)/oidelmnsﬁyrdadg%namontent
increase in RNA payload up to 20-fold per |iposomal particle, whil

reduci ng hyHeocedons andmgheangGengratly ethe é%h Pivest Bitigdueedns B Bitatcs rd}ﬁn@eout 50
per cent Ve I o, RNA
et dodk%s SRR A o8 ol AR OUAV AT EB0 SR Cp RAE T k0 o
exanpl e, taabm&ﬁhwéd dfiyhd stoichivmckioakomini.@f thdpatuntbi melatalanbaygenngedao
knockdown i use |iver and k nouse ej uny Thus, . .
phar nHceUp .erE]faw SOBIIRSE SOTBAIGH OF aﬁlﬁ? W#&Ht%wé% b papialy ?ﬂiﬁwre@ﬁmﬁfﬂw is
signifi Cacﬂéﬂ Yo VAREPYE 2 E}ﬂﬁiu@@étfe‘éﬁ{ of @ifhﬁh&e‘d%@%ﬂéﬂ% c%ﬂtem B8 S standidf Bbs@RcaN
si RNA, ndRNA, or an antisense agent.Carrier nanoparticles In sone

enbodi rrem:fsqugen,ruee,r thpzmty'gc:d &s pehert i simawsnbdlow tbann@éecb te pastad a@ishtlonal
descri bed | lll? ﬂﬁp i.cati o No. 61/1 6,8 (FI | ed QOct ober %

The carri€™ b‘étﬂ‘%ﬁ c M ¥RiC tSH?% agpul F&%%P% grgaler JR3Te 1 4Y (KPPBY eu‘=’n’| ‘F%r%ﬁa L) e
size. Thepeaf 10 @Fprﬁe&yg&i ep tiglecoifistiéh"IBOpresc® Bupbdsis SirABEbeI bydeadtBSS Of
about 250 nmor |ess, or about 200 nmor |ess, or about 180 nmor |ess, or
about 201 6(luidnop solick sarborpceautsggactars Guelrvish oxm to mroe%b@at rad nﬁrm@iiy gasseus or
gggﬂt igo n&r:qlcgs ofll céglgoustgorn Zﬁnc rea%%}lqhar%tlg % gléesl COO:’?l]Eaé. %" Elgroc on an%rhé/dFog%h or

about 70 wiiitipfcacewith tHheupptitd vey@geant, magomeedasmmluh@tmn @ifid t;ahb@n diosicomur e
may have a range of particle sizes, for ex l e, fromabout 50 nmtaqg about

500 nm JPIR CHRPREMAOXEG ARfhhydrogeeuTTh qb@tgﬁm reRm prastvced By partiel eambustion sut
300 t
160 nm arsriaf BREHE offhelid In 2R E5 R ot LBVMEREHAoAR oF Ml f B
active ag;ﬁehmqmdruced partl cles of this di scl osure may be negatl vely

charged. For_exa rier particles conposed of nt d
cationic | B&ﬁli de%ﬁl BRMREHY %ri’é%"d‘tiesgoant FaYateh Empera i) %E% ePaa’ﬁl aﬁ‘égf%/e
charge. |fixaQ8%,@RAMHIRITRe n{eﬂﬁll edid N EinABE Rlix GRL rTlferm&ﬁﬁltrh&]kﬁ§ aRfb il &

di scl osure may be positively charged. For exanple, carrier particles
conposed wkfuamn RAformgeont ofititt desorad iaoety enp epedugde Sayh benroatden sepicaly tdnat

egi one. IMGofia il  BoBOTR palF DBFE TalsPibhe ol A TR WG e Bl LEC

di scl gsurmedgaies RRirin@rpaechl Wohdbupeht tAerabpePRne @b@ttﬁeamsleﬁtd@ne&uwmbo &Pa,
bi ol ogi cal I% active nucleic acid conponent by binding to the nucleic acid
it

to form pagferabbefomrabanhbieebout §00rkRsi dhe partinlly sombesiesbanivraistis mapdpnEdats
table f. t t S.
R T T

formed wheilli®ekoendseprictcdsbln ayighgit@nBar0dbod 5@ nliilReionds, cgg] ©Ngrebicn ttintabod 10
nucleic acid. In certain variations, nore than one cationic binding region
of a peptide may bind to the sane or different nucleic acid nol ecules. The
crosslinkabl e and cl eavabl e peptide structures of this disclosure may
advant ageously have a plurality of cationic residues which are distributed
along the peptlde chaln in one or nore bi ndi ng regions varlatlon of the
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bi nds. Binding of the peptide to the agent can be perforned at the sane
time as crosslinking of the peptide occurs, or before or after the peptides
are crossworkedesion sonme aspects, the carrier is a croseCirniseaopepui de
construct which nmay be a condensate of a peptide and a nucleic acid. The
condensate may forma carrier particle of nanoneter dinension which can

i ncorporate a biologically active agent such as a nucleic acid.
Crosslinkabl e peptides In sonme enbodi ments, the crosslinkabl e peptides. of
thi s i nveRtlissponftysayoe &Fate tharoabout Aramlisscenss niThg parteadiyreabystcd mpigpire For

exanpl e, . malele I i ggg | i

resi due mﬁ?@ﬂgﬁgéhCros§$¥%ﬁﬂ%§9§g@ﬁ¥wg%¥ K@ﬁ%%r é@??ﬁ% |38P%¥§@§%%ﬁ8“ﬁ
resul tingitlds of aestglend witheupephifident formsttmeofeskcadnidiorscokt ecdqueyold. d@§pitaly
contain one or nore sulfhydryl groups which can cro sliqg)to foarma

mul t i mer iYéClge Bf aRyieBn 41 hfc PIOHYICHIBIMERD 1a98C A1 AhyapiedbOUE ar W aracrigleng,

bi ol ogi cajil i@} Fr¥m AILN: abBySOHRYEIRAALNERLS 4t Foall Aotk 15KADL GoYRHE
forma cﬁgavgbﬁé crosslinf/t at nayg%ggcléafgg/af/low pH or na§ e éfgg%ed
by the adramnboit & witoaaitylemr teeaboph20 Earmpéteknof bastdéavnabé ¢oter wsht nk she

i nclude chem call y-cl eavabpl e id labile crosslinks d enzynme-cl eavabl e
cross! | nkaTes, igsiheahe FHE b SRR RAISTBOBY 56 O FUMSa 0B GNP E oG Foh O RE ng
up to 1008 @t QAPBer, ARl thegbin®Rake lunBketypical Bbérnss icORdtiosd ea&uhitk&r in and a
het er obi functi onal |inker. The crossllnfable groups may be substituents of
a pepti depresesi proesss of theaipvansioat flaalidad amongiroke erasiirsass a5¢ asrheltgnept Whieh arn
certayn eIROdLIBAa I L OSSR A SnRERLIAS B SUCLULSS AE! 4G RERth AG8-
havi ng cr'osgl{iKab! € groups at ea ermonus. C1h S dne “Vari ations,

crossl i nkabhe pepitidacdinidiet uegs ASIMIABOSKOTESEandirdi Mests foraDdtdimidatioRr 6f Of
pepti des having crosslinkabl e groups at _each term nus. Cl eavabl e peptides

In some abypbakiencs (Hreptapg Sesobblass ih CoudogBardlpwn \ad| Retigbgem Heoglugishtodi nP Y an

i nternal \v; i _ j p i: "
sequence. 15 L8R Byt RAPlcRR B A SRELACIRGWARED, BSY belp ppola SBlifiGnr

bi ndi ng rfeghaives dfi cokednd/ogedlteprebyrsars ¢4 Eaatibe tgaoupientTihet 6ldebraimiue tgitlaup
may be cl eaved tao gﬁtach vari ous binding regjons of the peptide fronteach
ot her!> THPCEHON g 10 PITRENH PVEBYPHSS-naSPUBINgdIn: & NEchifOIBIGITERT PREralan gk thegent

such as g, UEhLRIE r@Fdw- ackBimSARR WRE HBIdsRNS TyFicSRY a%Ro@ict bh&in), SIS thaf @4pP Of
the peptide to detach the binding regions can allow nore rapid dissociation

of a peptdbteendd drona chiledontiimag | fpedd'wittheuta gignificenmpameton wfacqkependier tokat
woul d not _be cleaved.. An intracellul arly-cl eavabl.e |inker may be cl eaved by
Chom cal ey opvine By eftals? 3 thetbutod pid BRTubta et o eo g abei I e

i ntracel |gphaby eBMHE QTEBKY and@ndROpREG ORI ti cl es and rel easabl e forms
Conmpounds and conpositions of this disclosure include condensate particles

or calori dP83donpBawigl esmbustion camslse heqattiadleowt donporiige ¢ tampcreee srifigignito
active agent.s. .l neral .. G ensate particles fornmed . with a ti.de and
o ot varRyRn PR ks df B MR RS b el 18P ofe
carrier padtdgeheasnicht HydtocarBo &¢dr sdea@r toC@biidBing dfRtrboayolbeulgy ef entagekd A
condensate particle may be referred to as a core particle In some .
embodi mertydrogsn coRigBh SAck psmprigfue pajcably Rraggreldom; abRut ] 3907 o aBewt 3499°6f a
crosslin ' Elgeptty ' gent. One or nore additional |ayers of
t he saneﬁg?%gw fgéggﬁocrogglFﬁ%%gygxgggtide may be added to the particle.

I n somre A03AHL i ohs cerain andexdiatms, phe tgasdoms mayduee stroameadaymbt heoatakiedswvith a

portion of a cleavable tide and an active agent. .One or. nore additional
| ayers ofre%%aélts%&%_aara @Fﬁ@néwptae%%%whp@ﬁ& ﬁ%a:étbﬁaweﬁtsg Aadhe PEARE or
particle.cddhifsdndl Th &ll15E R4 Srialays6@ RIRR$&cBinP & dt EhBtcdBYd Ry fiREIN®RD f¥¥ th

a first portion of a cleavable peptide and an active agent. Oné or nore
addi t i onaixainaleenis, witcravapon dytiiogka bise apepniadendrayhyskocdeled. t o t he particle.

| i at i 1d t ticl f d wit first
por ¢ o R0alcy 03B pRielirernast e T aarreley pUcckdat i hyreamiEut by
addi tioonahe lppyRES a@ording i aNa R weniePht dey Meyirddepasiied frofctdde, RAEIdsbRerid N

some enbodi nents, a condensate particle that is anionic may be fornmed with
a first puoessiugnSeitable taswsd dgatfewbbr flane sepgtore rpgopeiabec sgtoan (et foyerse-

| ei i.d ; .addi t ] L - P |.onj -
crossl | bt SRR inghiuy ok 3PRled @G oxiUhTn s SERRLR bR e

form a neistdd) redlipctaivicoh@oB Ak, ef repatbt kdt@n uksihgCeETlt@it edtatol wiin® fiseds yaand
condensate particle that is anionic may be fornmed with a first portion of a
crosslinkabl e or cleavabl e peptide and,an active nucleic acid agent. An
addi tional |ayer or layers of a cationic crosslinkable or cleavable peptide
may be added to the anionic particle to forma neutral or cationic carrier
particle. An additional |ayer or layers of an anionic endosonolytic
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A condensate or carrier particle may contain a cleavable peptide structure
or matrix. Cleavage of a peptide structure can be triggered by certain
events suwb20n/em00y of the carrier into a biological emgruseene06109T
conpartment containing a conpound which can cl eave the peptide crosslinks.
Cl eavage of peptide |inker groups can occur intracellularly in the cytosol
or in various cellular or extracellular conpartnents. C eavage of disulfide
peptide |inker groups can be done chemically, for exanple, by reduction of
t he di sulffaviecagiorsn it paricylaictabpaxieactay. )Flyne sgsaionecplay gt firgicnte hpveeepyirl
di t hi ot hrnei.t ol  ( [G I riai '

di sul {1 deeris o £ ko HipBELARALARLIRAL comb I LRI Tl Rators
W t hi n a opetdte, foit sxdnipldlewith agst-niking rfiyndoer diéfision dlanidheFlebyreagtbsashigyain
active agent for efficient delivery. The environnent of the endoso IS
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the a%ti%ﬁmﬁgﬁﬂhﬂhﬁ%kﬁﬁ§e wthin a cell can occur by disruption or cleavage
of the peptide crosslinks, as well as by dissociation of the biologically
active ad@fd9]f r oitht hevdpepiticam. coThamipepthades! yelds pEptetydenccis nstleditt wdude itshi s

i nvention na dvant ageousl y cont ain, one,, two, or re bindi ng regions
i g o Bafiy drrodrth Dy SRih A b e CRpd aSy Shde B R Are
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region is cleavably-linked to fhe next binding FE%IOH by a cl eavabl e
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i ncludes a condensate particle of a peptide and a nucleic acid, where the
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interaction wth |Iysosones.” I n sone enbodi nents, rel ease of the active

agent maycthecy taviedddrelhy @nverting ttainklecricigykarthe Exatapbtesnmoitakindtid etergyeol

| i nkers incl.ude |inkers con ainiqg ﬁn ort hoe tqr roue a derazo a
i o acot oATECEana cfasty” FHpBLCpetBu R RAvIEE R gy Prond an SEERE Sinishs,
citr l coniggitéd y dsd ﬁﬁthe@pr@?&n@iiﬁveﬁﬂbﬁ{ %@in@%on&e@éﬁ%v&g&ﬁ Moz@Rs AZAGTOMEedelnher ,
a thiacrown ether, a dithiobenzyl ﬁr%g , a cis-aconitic acid, a
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cl eavabl gob4rker $hé dot papfutidagahncdrudigo Gatdoersl iy phemgaibltieolginkerss tatbite as

Val -Cit which may be cleaved by intracellular Cathepsins. Exanpl es of
subst r at expaflse Hbasordgpeyith dgsaniiugs fapiligifg thosgskilled dinihe; 43t Thilse sgnvergent- angd

3, b _ I ; . o o et .
subuni {5 Sy nese R ER b SRpAdepCtitn tepmst e o AR BRERE: Boken
MVETHANE ADallOvdrhtROGEN @M theRIeCESARBONbERRDSTATKS: Bep WEEONY foNbse i

| nvent or s; Sa%?vFﬂ Keusenkot hen .a Fr.ank ;? Qé Wtz P Ig%'P((%é§%£;3601]
This applPERFSEH BRI BEiYPVEyNt -Saﬁ?atepﬁ %Z ?]i fo g‘r“g 4lp/36%.q59510
fi1 ed Noveiln. 250520880 (hiEkBhéh. T80, AVENTUICH 4 Q0P Lind B1320160Y &9 TbRhisa

pertains to conversion o hydr ogen content hydrocarbons such as coal by
bl endi ng aniat hnewpbrared harmdn by ecderieng: inhkeir eguttyi ng blend in a parti al

oxi datio ctor utilizing ox n as a.cofeed, to produce acetyl ene.
eAckGrROUNEM 0031 @R R o€ s APt oS apetiagh aiin PERGE, SU L b g

t ool foor feAsHeddy cbblgh @d{ﬁdﬂktoﬁ IE8eistheGytolydiabr &@a&igg Pore bypdig®t fii@ehin@ninof
vol atil e hydrocarbons, such as ethane, gas oil, and naphtha. Regenerative
pyrol ysi sviielya ignig (auenchiod ®r kyigsahobgrdeisn 9-8n sicamair|cpldrseslgdogasesd auerahingg or
cracki ng and tq_executg. | nj t t 1. $ S .a e
Feact i ondoriat pEETA Bub, Ll As bEEREDE UL Sy R EHIR 1ERALERS e
per f or mediiffereaoentents idopaldirgt eamcCqrakiing agRagamnso pdd-vepicaBclootboay 80EE in
typically are either symmetric (sanme chem stry or reaction in both
directions) or asymetric (chem stry or,reaction changes with step in
cycle). Symmetric cycles are typically Used for relatively nmld exothernic
chem stry, exanples being regenerative thernmal oxidation ("RTO') and
autothermal reformng ("ATR'). Asymmetric cycles are typically used to

L N L




Application Serial No. 60/933,01 1, filed June 4, 2007 (2007EML51PRV)
entitled "Conversion of Co-Fed Methane and Hydrocarbon Feedstocks into

H gher Vawvoeoty@smoar bons," teaches renovi ng nonvol at i | @ETfuseemacOYT ol ysi s
feed to provide a vapor phase which is fed with nethane to a pyrolysis
reactor systemto provide acetylene. Al of the foregoing U S. patent
applications are incorporated herein by reference in their entirety. [0004]
As with steam crackers, regenerative pyrolysis reactors are well suited for
vol at i zedh®fasgifal Qrawdéoqagmslﬂ%w@s fnenchimgegsifh adif algut 09 e e case of
nonvol at i g ch as netal s and ot her residual or nonvol atizabl e
conponenf&%m&ﬁgﬁﬁgﬁgﬁfﬂﬁﬁghermﬁse | ay down and build up in the reactor as
ash. Pyrdbg43|s r &asipossiblt ypewployyliepecatiagaf phrdies plodogei. atdifcesqidnamingt eam
crackers., thOS] Typic&%ly, regenerative reactors include reactor bed or
zone, typRciafIRFoesingti Sengvenion. thibe cat beesdrded o foat Semple: Whep@yingeln
reacti-on ; kL Ni : ; 2 I : rative
Feact or s CEEPDS o g oy JF LRATLPlooRR WSl (JRAY ST 1 LIREIT R
anount ofmaeccohiomivek el'reebet@htaglandi capcthby beousad) o atxiaoples doeplesrte avhighi n
the flow path of the reﬁctor eIivefed.r%@ctants thfﬂ are caused

ed. The d
to exot hdF Rt Y5 ERTAPHEh ISt REsEed ol BT SR § gt gxchanger
Ther eaf t fhich hercBACHEMciERBCAIUDUSH B @é&@v@a@ﬁe@pfbd@cwrggIa}é@tyﬁm&q&a&t@p K,
such as a hydrocarbon feed stream preferably vaporized, is introduced into
t he heat qurtegixglition cehdcrusad for theeptirposgrofyadirecardolengoslegh cicativentse diced
medi alot 0 KONGRS psef%t Iugeq ina{fn% epqr sregl %’nsviegti %f intcr| e "t a(s:ftGP 'iiné eeeqisa%ogrlé éurc]: s Finear
pyrol yzed reactor f 84! pyrolyze reacror reed 18 Thensrenbved>rrom t he
reaction tameRr Ghe eRehahg@s! Haraidtizad YChest @ orOQIm@dctichUdiwash Exthangh @ditsh
region of the reactor system to halt the pyrolysis reaction andz%leld a
pyr ol ysi sngrigdigat colsgufctain & fiage fent Stharjdische Tancae dixchanegrss guailable Feny
t he reactgr. i i SRR 0 eed which is to be
pyrolyze gﬁgFg%w¥ﬂ%% U%%%Vg d?tlona ﬁ%%%%?%éﬁﬁyito t he operation.[0006]
"On the NBedHNI s@oofingCanboxiss dici omriell &enbenaldindc ed ythe nkotapabditasetanh eave at

12000C', Kinney,. C. R & Slysh, R S 1960 Proc. 4th Carbonp Conference,

Per galfon Pfedsimigrogstangpucheds agadkancy i HOE O 15t eﬁ‘f&ﬂ?ﬁﬁéﬁ Fpctions,

[ easonabl &, ybkifsohRuRfe! SAne (2RfigBLINK| SPGIAIN Bwal) [P ohRkERL @At
hydrogen radical interned ates at SOOOOC. Heavi er hydrocarbons can be

conver t edvhare adétighenectandreavagalslic & alkems doratha cedothdyonerca0io0 € o-attiorf of

t heir hydrogen content is,low, the reaction yields significant. coke

Benzene vﬁc?‘g(%ﬁﬁccﬁ? 8@@%“80?{%%?606110“11%@ 1 W%ﬂ}oe%hse‘ioor&d 1l ‘be Faiethemedty gy 70
wt % car baRyptedd Q¥ eRMEE B BiRenct? ODGC, Pagineh 56651009 tosREING S, Thesda6tIape | S
preferentially carried out in the presence of hydrogen hydropyrolé3|s) to

furthr raadddel5H601 (OAREE) disclpesr crglothermicacteentsdditioodqqhn@aes foryeeabing heind

Gari fzyanQy,.r rt. in.the "Pyrolysis. of Resi h | 1
et hoot - OREIEARE g wrep Tt Sl SRS L FRlFEER BT o uurm
resid feqdo43)nt aOmi thehe l&4liag asttmiduedr thgeikseCoNt@iVerdshi-tivargydhegty okt pane

pl asma acting as a hydro&en donor inproves Cyields in the product, The
pl asma geHBYRR @PRJP Sepuls nairedicson pPHOWEAM MEHVChY BHS Esr IS8R NG ERiCBRIdEen be

used in f r I:Rg; I i HQGarnb ous
mac er al SiACRg S BosyRE: RRLQSIAN (L HiehBRulith quid, St P WepiR RLASe

i ncorpor atiedt el mdivediyliqued quannb.eanidneridbthicrmientaatatt \nddidios cholies teahgitossesdl f or
reacting  coal _.wth hot s streamto produce acetyl ene by reacting fuel
oxygen arf (IS Slopyege OR{ITHGH ' L, H%&lreﬁsthaéss%%rpa?weéﬁ cing

i npi nged HRRRLRs S §AALRIHBALE 64y REE pRIduHIL AR @ SHRDLIETMIRUS AR at and
the resulting mxture decelerated"to produce a product stream The

accel er atlbwar pmsbuttscel erati on can be carried out in a convergent-divergent
nozzl e. Pat ent 4, 256, 565 to.Friedman et al. ose contents. ar

"cor por dPEFIner 31 SFTTOIEPRCeT rpHam Errpitst RR8 ARTeT N s PIdHERSH on
of ol &f i nscdylony tavbdwdiRaest ©Phe sulfed \yixhyd be GalebeRSsotRMtRic MIMP (N-
aromati cs such as petrol eumresidua, asphalts and heavy gas oils. Hydrogen

and oxygéencthylepyreidoae). DME (Himehyfoenemnidsh kesorene. ol BF diat@bydrofisan)e dogiens
stream of_ _hy . er .at 4 0] poh is.r .

sprayed ha§/l roggegggféﬁgﬁrggg%lge%goevé g@%‘? Flclﬁ%l%%y%uwﬁl“s g)(': OSf]e g&ﬁgé §g8¥1}8§ end-

m xture Qro@ tan UBA0ACostihg Rvlicse Medvit edrgshehBrcah boorckibvet] | Feeteondsidgo
form enhanced yields of olefins and then quenched. U S Patent 6,365,792 to
Stapf et al., whose contents are incorP?rated herein by reference in their
entirety, discloses the preparation of acetyl ene and synthesis gas by
thermal treatnment of a starting m xture, e.g., nethane, higher hydrocarbons
and nol ecul ar oxygen which m xture is heated to a maxi nrum of 14000C,

o, . e - o o o .



tenperature sufficient to produce nethyl radicals and nmaintaining the

m xture for time sufficient to produce acetyl ene wi thout substantial coke
and tar fwormato/wmnoo][ 0012] I n one aspect, the present i neemtseondneioates to a
process for producing acetyl ene by pyrolysis froma feed stream of

hydr ocar bons containing | ess than about 12 w % at om ¢ hydrogen, the process
conprising: (a) blending the hydrocarbons containing | ess than about 12 wt %
atom ¢ hydrogen with nethane to provide a bl ended m xture contai ni ng at

| east abo@ehng thegasphiabier campe cogaressedpindugids ayd) Wateloges bstrpmgvedhesing kasifed

m xture i i f t

bei ng. pr i HER vt Ders e UBErfORASRAM 8f 1R RFSRorS SN A8 ofNEED,
conbust Wictdriedlahd ahciablecdofeed) dednabid propahompy dv irebeverep dsit reaydliyig @ ptadyséd

m xture t(ﬁr abovg,a t enper turﬁﬁsuffiQLent to produce nethyl radicals;

(c) mai nt'aFhilhg craTkngarYSTaY pifety s eempasipy plihs rrofduchebtaiigst ant i al absence
of oxygenoddy|Or ahEaNRalBR aIRRI G ME PyfdtlsiRidcRREAERCR: bbb i ClcElont
convert ghe Aixtgge to a 6&0 uct strgzﬁ?%%n%ginihg en%ance%lyéé%dgggﬁn’
acet yl enesthyiltreo progsilye, fdianteneobatdicon, bénzewk eandndcthane okl pthec ussorassd ( d)
cooling the produ stream t.o reduce the tenperature of the product stream
W Ehi nondege BTl PLAD 0 S PG bALEHERar Ty St ifiesfbon
pyrol ysi syrb@aed ttk,ﬁfaﬁuyamﬁgsg R¥indBoat TR 1Y REMClayStrbRaBou@lTho(Bbuff REQME! | NY
acetyi ene fromfhe cool €d product stream [0013] 'in an enbodi nent of this
aspect ofe.g-hgommbewiti00a abeut 50eu8s- a porti on of acetyl ene derived fromthe
cool ed pr t stream.i gnverted to..et hyl ene by hydrogenation. [ 00 I n
cortaltn’ dUHG; e keERTH f T RbcobPF il b RE I RET R g IS K | o
out by passithgwtherpinhdatedtoreamiid ¥ @edn atnlbeas 'tengﬂﬁiatﬁlfe @ rate of about 60
convergent -di vergent nozzle, b) a _gas_turbi ne expander, c) an indirect heat
exchangerg Paf)sceendi theaugh \blepding epuedelst 20 nMethang 2ay isgntraderse e p AgBPraizE: aint
addi tion b i t j i i i t he
R R S L A S
stream i swlacicéd suffitiedt toopravidel soblichdedofoadrinctimas tmiatuoeibf 2Ab&ut nielt ©t% hydrogsacond
and decelerated tpo.a velgcity no greater than apbout 100 neters per second
in the cdnergeg s irg %@drhyzaElé%rg?rrpraétwawﬂ-caﬁaﬁaleélﬁ%a}%rﬂ can breh st Suct
Strea”1'gnﬁEQ%|E&ﬁ&ﬁQo&ﬁh@k%ﬁﬁ?%h&Ymﬁéﬂﬁ'HﬁmkfoﬁbﬁQﬁﬁﬁl%5Qh$9m% teart 250
neters per secohd and decelerdated”to a velocity ranglng from about 45 to
about 10CGonduaed bpencageodnrdheat kechangetusteamt inganvieiuhgeasd| fedt coil,| @ss fitddan

about 2 ml]iseconds,,t,0 proyvide a cool ed product stream of no greater than
Sbout 260uticr T nTraneadrHErRHBE af R revel G B Beb SR Bhe i dhsaADSh 2
quench | i cbmblgtionosbae &0, Bed YReBf it 00059 8BdonaND-joR Y Ml ds&Et NS

of the nozzle. The quench liquid in the direct |liquid gquench zone can be

sel ecled Marteahcqmbustioarrdnpplrio @aoboks. of lless dharestisod PAom! the stoedhipmeiec agornng
is carried out by.passing the produc treamthro n endot her m .
Feact ant Gudivedh 98520 "8 4 M oL BLEaAT AL A B! h kBt

addi ti on menered] (RHMI combasidnhBrin@iakddiyngnttiodf clghisparks pEgd pafiallyh€ombusted
invention, the partially conbusted m xture is paintained at or above 16000C
for a resPgneevhiehns ibsiatigheleeof oR¥srTapsaes o0 31 Py d gneal comdustion

opt | .Onal lz% etslﬁevigrlﬁl%uﬁ at hMER Ilaglré; ?)?l ?qiea's{]aﬂ)cﬁﬁsl@?@ %%g[%arﬁﬁly ombusted
nllllsecongs, to provide a coole proéUct stream of no greater t Ran about
482C. 25Ty phixalrt ys intrbéugedrtd padol yssarvine 90 eldongix ting 80 vherehatrattneds ataigainadet e
20000C for a residggce time of ﬁ% géeater t.han about .50 mlliseconds,  the
product st FEMITAE LI thibertt U v dPogiTeydeshdiny Of PErAreigual 860kl Whout
1220 met gf§)iResndiCeONdvRIR0y JRERIELALRE bRtathiYEleRRIdcYd VAN BY af&ORhADOMHe 45
to about 100 neters per second and the product stream’is cooled in |ess

t han aboutroQuatristrédns exitmidis outlet @rmwolges aocod et lpreotifcandspassarthiwighcoglimeat er

t han about 2 C. .Th artially combuste ixture can be maintained, at or
bbove. 200606 18 S s A ioling e DEne o d iia Sl ream s iy fedigen Hon

m | 1isecaomdst 150002 Ghs hitadted REEoRMROMHNERAK)AD BLS5EPPeGE iasile at BYSIIg on,
step (c) is carried out in the presence of sufficient hydrogen to reduce

f or mat i orroB¢ ogdkie vathit akaut 0B lssseandsesayn v ithinabgut d@uaidldscrendshel hgbensirde of
hydr ogen. 0 In.still ot pbadi pent, of thi.s. t t he .
g oo b Sl RS SR TER aot Do RS P Do
consi st i ngodfctartisadobldfg@aesbus gasam@ir bfoduct Aekictogasnsaibbst 9 ¢tudectyRhanbdpheri c
resid feed, vacuumresid feed, tars, heavy feed containing pitch, and coal.
The feed stream of hydrocarbons can cpﬂpfise coal particles having a nedian
particle size of |less than about 100 mcrons in dianeter, say, e.g., |less
than about 75 microns in dianeter, say, fromabout 10 to about 60 m crons
in dianmeter. Typically, the feed stream of hydrocarbons contains |ess than

o o, n o, o " I " o,



cooling zone or recovery zone for conversion to ethylene. [0024] In another
enbodi nent of this aspect of the invention, the cooling zone conprises at
| east onewof20yo6sz00o0nver gent - di vergent nozzl e, 2) a gasPCuruszeve/oexpander ,
3) an indirect heat exchanger, 4) a direct liquid quench zone, and 5) an
endot herm ¢ reactant addition zone. BRI EF DESCRI PTI ON OF THE DRAW NG [ 0025]
Figure 1 is a sinplified schematic illustration of the partial conbustion

process and reactor s sten1accordin to Rpe pr esent ipvention. DETAI LED
DESCRI PTIZINV}06X8] abpk 11 eyti C@bn@h&“% 2.5 wt'adfld sbeuthd vadl GHhendi aboro2Q méfaude
any nol e it ki ng, breaking apart, conversion, and/or
refornatﬁﬁﬁ‘5?H%§ggﬁﬁ%%h%ﬁégaﬁ%§£in t he hydrocarbon feed, by neans of at

| east pyr[0049i s Rédle, thandeseny inphii@nahd Yed¢rn dedeeibed upg likumenatedt wioh rbypecne or
nmore of catal ysi.s, . hydraqgenation, diluents, and/or stripping agents. [0027]
For pres &Ea@m%é&?nti,ﬁgwﬁ% munpgrigpy dhad iherigy eiios it got BB Ehiore apriicutary
decomosi il el ®EaBNsGo AR LGN A St WiHiE HelsBihd ¢t hiigaiisence of oxygen or

any ot her reagents, except possibly steam rolysis can occur in the
absence of water (anhydrous pyrolysis) or in the presence of water (hydrous
pyrolysis). Pyrolysis typically occurs under pressure and at operating

t enper at ures above 4300C (8000F). In practice, it is not possible to

achi eve a conpletely oxygen-free atnosphere. Because sonme oxygen is present
in any pyrolysis system a snmall anmount of oxidation typically
occurs.[0028] The | ow hydrogen content feed stream of hydrocarbons treated
in accordance with the present invention contains |ess than about 12 w %
atom ¢ hydrogen, based on the wei ght of hydrogen atons in the hydrocarbons,
conpared to the overall weight of the hydrocarbons. The hydrogen content of
feeds, reactants and products for present purposes can be measured using
any suitable protocol, e.g., ASTM D A 8 - 00(2005) Standard Test Method
for Hydrogen in Petrol eum Fractions. Testing the hydrogen content of

hydr ocar bonaceous solids, e.g., coal, can be carried out using ASTM D5373 -
08 Standard Test Methods for Instrumental Determ nation of Carbon,

Hydr ogen, and Nitrogen in Laboratory Sanples of Coal. [0029] Exanpl es of

t he | ow hydrogen content hydrocarbon feedstocks include one or nore of
steam cracked gas oil and residues, gas oils, heating oil, jet fuel,

di esel, kerosene, gasoline, coker naphtha, steam cracked naphtha,

catal ytically cracked naphtha, hydrocrackate, reformate, raffinate
reformate, distillate, crude oil, atnospheric pipestill bottons, vacuum

pi pestill streamnms including bottons, w de boiling range naphthas, heavy
non-virgi n hydrocarbon streans fromrefineries, vacuumgas oil, heavy gas
oil, naphtha contam nated with crude, atnospheric resid, heavy residuum 4
s/ residue adm xture, condensate, contam nated condensate, naphtha residue
adm xture and m xtures thereof. The | ow hydrogen content hydrocarbon

feedst ock may have a nom nal end boiling point of at |east 4000F (2040C),
(e.g., greater than or equal to 4000F, such as in excess of 12000F and even

in excess of 15000F) and will comonly have a nom nal end boiling point of
at | east 5000F (2600C). Sone preferred hydrocarbon feedstocks include crude
oi |, atnospheric resids, contam nated condensate, and gas oil distillates,

tars, fuel oils and cycle oils. Such heavier, nore aromatic feeds are
typically | ower cost, per unit weight, but nay yield | ower acetyl ene and

et hyl ene yi el ds and hi gher carbon or tar yields. Especially preferred feeds
i nclude aromatic feed, gas oils, cracked gas oils, crude, atnospheric resid
feed, vacuumresid feed, tars, and heavy feed containing pitch. Due to the
hi gh aromatic content of the heavier feeds, the feeds have | ow hydrogen
content (typically less than about 8 wt % at om ¢ hydrogen content). During
pyrolysis, the hydrogen deficient feeds may formtar, coke, or soot. [0030]
The invention is also suitable for other carbonaceous fluid or finely

di vided solid fuels which can be partially conbusted, such as lignite,

pul veri zed wood, bitunmen, soot, petroleum coke, and coal. For present

pur poses, the coal can be a particulate coal having a nedian particle size
| ess than about 100 m crons and preferably | ess than about 75 m crons.
Wil e the coal can cone fromany suitable source, it is preferred that the
coal be selectedfromthe group consisting of bitum nous and subbitum nous
coals which are believed to provide higher yields of acetylene. The coal
can be ground such that 80 wt% w | | pgﬁ§_through a 200 nesh screen,
providing a coal with nmedian particle size of |ess than about 75 m crons.

[ 0031] Met hane, including a nmethane-containing feed, nay be bl ended (e.g.,
m xed, conmm ngl ed, introduced, fed into, or otherw se conbined) into the
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feedstock used in the process of the present invention may contain

nonvol atiles in an anmount of from about 5 to about 40 wei ght percent based
upon t he wm®i2gtwoesdoot he t ot al hydrocarbonfeed. |f using &Ctamskecoontoa ni ng

f eedstock, the amount of nonvol atiles present can be even greater than
about 40 wei ght percent, e.g., greater than about 50 wei ght percent, or
even greater than about 60 wei ght percent, based upon the weight of the
total hydrocarbon feed. Feeding a hydrogen diluent should help offset the
presence QEARMS ol atiles to facilitate production of preferred products,
such as agptylene,and. ethylene. [0034] In the partial conbustion step, the
source of oxygen may be pure oxygen or a gas containing nol ecul ar oxygen.

Mol ecul arl.oxy gemprocessifon grdducpreoadetiéshet iy pyrelysisaidrh ngfesd xtreane ofibydrocabpanent
of air or ai r./,oxgegen m xt ur In order to effect the desired parti al

S.
conbust i GRNBMIRKESHheE Ruti i HOHIC Rydrpgengihinvess™y FRAEPTNE oxygen be

i ntroduced in upt I,CAl b &t  ath

am)un'ig r equi re(gp%)%ﬁglg ct%lé ?\1? f&rﬁE%IBPn% E@@%@?o@%ﬂggﬁgg%u?%%%%% ksly(lirﬁgétnhe
bl ended mwitht umathapke {ooprovydir @ geended nhextre hoodtapwag o risashradbonte f hanet% atomic
General ly, the total oxygen introduced is no greater than about 50 wt % and
typi cal | YYOE85Bs from about 10 wt % to about 50 wt% preferably from about
20 wt % to aboyt) ﬁ&%ﬁwﬂd}%%bﬁm $hObRAIQMBINtIE iAMDRtor in: tBe prdsBfccAdOUur&f

mol ecul ar oxygen needed to'efgect conpl ete conbustion of all the bl ended

m xt ur e. offexypeintthalokygaobding peayidedxinuaneamguntengisaisy dranegboud 5@ vpoaliche
streap of AnRRced ASSIN SN SOR! B IANE AUBSHANL A1 ARREDE G0 ProRiYGEN.
i.e., the oxygen I's present In Srount CHEPoR t Hat'C ned eg 0 susPdim

addi ti onglartgdiyuesibusidd miyticalor WboeucRmpomuRe SufficRno [G6aak afictlhyaididdl)

wppm e.g., no greater .than about 10 pm oxygen. "Partial conbustion” for
present pur pos€k Man@ayng dhc qurtiply cambustedy Mixfyrg; @ die substantighrabsse edfus
react ant j i t I P of
combuati Aol S B KORRabRRRE YR IR, P AIIREE ke ARFERHCO RN
hydr ogen,mishire o reeasiduad sticanheostajipgd echanxyd gieldndf acetylsnersvitheae Significat

st eam and. car bon di oxi d(;, to form carbon nonoxi de and hydrogen. The hot gas
st rea prigguREd Hyrokard/eN oK RISGERPBh i s essentially free of oxygen, i.e.,

in amunts | es(ﬁi tham ﬁgél)ﬂltcogﬁ%?stﬁé%qg?edﬁ%é %”t%mggra 1€ of HeHrodRS sBdan®@Thin

produced. [0035] Parfi ustion provides an el evated tenperature for
t he part iml gryatcothbud 0@ dnittisgcande te siftfstaptielfyt atrest pnp eiadkingetdvyiony adl pabvsleian

t he m'xtureI The rrgtheyl radicals are believed useful in the formation of
the desi r9QlCPLINCEHEBY 88ict . Such tenperatures typically can range from
about 1600 t o (@pRubvetRRAC&H1cRE BHET BB kYolbd prodabkarh700 to about 19000C.
Pressures during partial conmbustion can range from about subanbient to
about20100D kPalherredass abelying | ovhcrdio att least e portisowal aseigldepderiRidelrerathg egolgd

conbusted, m xture is i ntain r .abhove the aforenentioned tenperatures
for a res,plrgzéurlct(t:gtrefalmrrlﬁ§ Cgﬁverﬁ:)e%gt?ga %ﬁhet :E%P{g‘g"l%g“ 10%OO mlliseconds, preferably

u
no great ey, tharhcapouéss T ¢hiihl il sek@bidSthe &ogling MO cgtiedtonat bl harsiapakd product
10m | |i seconds saﬁl, no greater than about 5 mlliseconds. The partially
conbust edtigrniifiongh at kegssionarf 9 saenvcrchEdivaizgBt nazaks ) ¢ BRiuFHIBHEXRABdHr Bduce
a product,s: (Wl n -y el f ety an h i

signifi cant ltn? ﬁ%%?ﬂ%{?c%?* %g’k@ ggg% %ﬁl%%(ﬁgg%}cgczuo?g’oér%a. 8Ti%plg\ftl:(%il Vi el ds Ctg t
acet ylseneadditionlrengar oduct stream can range from at | east about 5 w %
acetylene, preferably from.at |east. about wt % acet yl ene, e..g, at |east
about 15 ut b ad6t RERe, ofsel m { BTSB! ?CQOGE@/&%E%PWE@H&bﬁ’d’aé%}g%ttg@zﬁrW%
acetyl engreRaskdudR a by drQdrdldiBt b hoRe fhehigh tldigBbudt SRYAM S dd3BlcFERCHAY -
Coke precursors are |arge condensabl e nol ecul es that condense in the vapor,
and t hen vebrerty obkeleastadoutt A metkersqpee setondgnd dadhildrited so evcloany ee gdcatan thdve

pr esent pi)octem oft t he inve titﬁn. Incl.ud%d armng?]%gke precursors are

asphal t erfe€Y" Wi BHEEPE ?F-Cﬂ%%t“a & ‘PRSO b e “tolipbi&rits.  Asphal tene content
of a ganp.e calhe$ﬁo@£@§ 6f fhined whtroie tHekreamet gicny isi aecdl@aftaite U &SlocRy GangifpSTM
D6560 (Standard Test for Determ nation of Asphaltenes (Heptane Insol ubles)
in Orude fren rbowuR0dndbPet K280 cusrPmst sewsy ané degbTmeddr R0 clositsnenaies fresy

Met hod T of, - MRt 306 d]}dbsr%t&gl %?lecoﬁé’,rth?@%ﬁﬁ&tstr%{h%% Tpgled i? [&% {h%ﬁ% ut?2
formation Of Coke and/or €o epprecursor FSOPOrmat O Lo an’ ext ent ‘that is
del et er i abilidecoridigtogpevidé h 0doled piddactiresa it nb Ryerdrititim, abdug260°Cesul ting in a
need to interrupt operation of the invention to renove accunul ated coke
deposits. Typically, a product stream lé")n:[ her than that obtained from

coal -containing feed "wi thout significant formation of coke and/ or coke

precursors” contains no greater than about 1000 ppm preferably no greater
than about 100 ppm by weight, of coke and/or coke precursors. [0036]
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unidirectional velocity, wthout actually renoving total energy fromthe
stream Systens suited to use in the present invention using

conver gerwodnwarg®nt nozzl es are disclosed in U S, Pat eRCTAIS288/06837 t 0
Friedman et al, U S. Patent 4,264,435 to Read et al, and U S. Patent
4,536,603 to Sprouse et al., all of which are incorporated herein by
reference in their entirety. [0041] The hot product stream can al so be

cool ed by passing it through a gas turbine expander in accordance with

t echni ques f ardhici Ripcesy of g ks ribpreay therpaptirdlyaeambusied enixgig oy guiteined pgeint
nozzl es, I r t 0 ity ,
they ot uapry SUPCTE: FHRRRARY Gme BREEElcolc MRS Mo GNBLARL g, SONEAEL, |
appl i cat itheiprddact stsam i3 dobkdpn ésenhan dhoent O onillaeeonsik eovpravidd h Sool B payatust
2,870,231 to Hughes et al., 2,632 689 to Latchum 2,805,268 to Cunni ngham
3, 320, 154UCmPhRARIeT dhangboubdf?’s. 329, 605 t o Tokuhisa et al., incorporated
herei i byy 1 ef efgneBed i PRIefeH opl@PA2Nartifl B SITHOBHEERL: OF siifiont

i nvention, the reaction gas product stPeam can be quenched or coofed

rapi dly drydteguitangdnbefopyriodnysi ®koor colegktngsaoheyoby thdit pactuceflimrtbhiabsgned n
whi ch a Iiig(i d gquench oil or water) or gaseous (e.g., steamor cold

recycl ed 0(5 grso)g Yuenchi ng agent is sprayed in directly. During this
operatiorg, therfzosoeSRONAAME Mwhekie tHeSfee® Qlr8sn tof hHFJcBLBAS cOMhIRNISS than
dependi ng on the quenching agent enployed-typically to about 3000C inthe
case of cﬁbDuTO}OW/@IIa@@aﬁbﬁﬁgrogiﬂqm d as quenching agent, and to about 1000C in
Lhe cgse pf vaer, 85 guenehi 09, R08Rt qub QAR I nfoB RS LBLG:h 0 CIRI ot

di rect” cool i ng of pyroPyS| S pro et 2 GRS ect quenching, n T he process
of the i nuanlivedgont JdttidSncanthbaosas.ri ed out, for exanple, by spraying in
guenching oil or water. However, indirect cooling usin% a heat exchanger is
gener al | ylOruc i heoitecess o sk#me 8 wherpa dlancds addssl tarihe sadotharave mactasieylditioy
exanpl e, tQ.operate a highpressure steam generator or a feedstock
pre-heater. In principle, any type of heat exchanger whi ch quenches
sufficientlly fHstpreosu@i ctaimpr edercire cthigkine ed also actostredefrgn thaceadlyd ereluctrade
by partial oxidation can be used for the purpose of indirect cooling. High
ef f ect’i veli&¥d- heat exchangers for use in the present invention include
transfer | ne BCHIBLS F cISHEN @erbinBAattlA9SItibukicl SnBXERA0PREIded at or
characterized by a one to one connecti or? bet ween exchanger tube and radi ant
coi | out labbvé mtenpferatwace{ticecnd tq pr8dhed methglohadichis ped hy dixgtrarnderls, avai | abl e
from Al stam Power Energ ecover H of Kassel r many,. [0044] . Coqling
o 1 50 e, callF) RS Olby St PTG Hs ot BPORitEL T2t PRLHFAR EHMSTR R ¢
react ant SusilsidFrod adfk@nR@earf- F hydeddasis coftaGiind N6le BAL SbAN ARt ReY,MNitémic
reactions, e.g., olefin formation. Such a techniques is especially useful

f or hiogh hydmesnathe pppagifenedmpiréras sufficient kinetics are available to

al kanes for t ndot herm. ¢ r i on, reaction of .acetylene.to hyd ene,
ahi e econom dal Fonaverelt foeBRidhgds SrbGlE RallnBE TR RceE): Bhinus
reduces gi@nihhelidgeatwivearsitine b Provied &dlerdsd aftuBDoritainiRght 1&ist about 12.5
5,215650 to Sapre and EP 1741691 (SABIC) disclose endothermic reactant

addi t i on YieepRMieBEPE: cool i ng hot hydr ocar bon- cont ai ni ng streans and are
i ncor por at ed 165 €] Nobifui” E6EHRAGE bohd 61 iy’ Shitbulid e FieddfS mita! T
t echni ques, the use of convergent-divergent nozzles and gas turbine
expanger songsidinigsa sourac € duggdnonhobxwicheaing pessdedein ahaheurithe peaer nhang

t echni ques naint aj tream pressure. Accordingly,. if higher tapget outl et
pressur e AbaE S0l @h (e SBIBIOTBR TG SMOARH GRS ¢ fully aawguﬁﬁﬁeﬁ%eahlﬁnéed
endot her h&ulr8aal 2BpatRAddl bf&zﬁhiﬁ?‘al ekl fyeCIHM BHESMWIk dP®r REEVES t&fperature
However, if optim zation of acetylene i's desired, the stream pressure

r educi ng suéfchernt qupwvaleenghyltradikcads:because acet yl ene- produci ng chenistry
tends to be nore effective at | ower .pressures. |[0046] . The cool ed product is
Subsequent |y JEpuPueBa s Rranf Bl B i gPOGT S MoNved JEHE R s RRRe o
out ofy t hdséRs t&fto&?ge_mtmrwb@v@thsgh@%fdtu&@ 60k Y& chce Bin@ suffMYEht(tDIpRbdkL a
pyrol I i done), DVF (di net hyfornmam de), kerosene, THF (tetrahydrofuran),

acet one anedust peranpeprdginggreshinsed glakesmiqcetylege withmo1grifipett Kgstpn 6% ceks) .
Separatiq i . endproducts can start at cooling where heavy
conponentogCgﬂaeng%gur%%g’oved. Further, duringcooling the gas obtai ned can be
conpressed, and) acbélmgaime \Wat &oliaathdgrod @TB1esn Us ind @rdadsitharot 00MoAlisebud¥er s
and driers downstream of the conpressors. Subsequently, the product can be
dried and uncracked feed, ethane and p{ pane may be recovered for recycling
as pyrolysis feed. The cracking severi 5 affects the conposition of the
product obtained. [0047] Hydrocarbon products of the pyrolysis include, but
are not limted to, acetylene, ethylene, propylyne, diacetylene, butadiene,
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certain enbodiments, it is to be understood that the invention is not
limted to the particulars disclosed and extends to all equivalents within
t he scopewofotinesmbai ns. CLAIMS What is clained is: 1. APpTaiSe&s/o6ma7
produci ng acetyl ene by pyrolysis froma feed stream of hydrocarbons
containing | ess than about 12 wt % atom ¢ hydrogen, the process conprising:
(a) blending the hydrocarbons containing | ess than about 12 wt % atom c
hydrogen with nmethane to provide a bl ended m xture containing at |east

about 12.t8 sylpstandieByrpecs pay egeling cesrtionsrandareyide s aenled pioguetivécamesided

m xture in ar ' e q f f . oxygen
bei ng provide n&%éwgg%uﬁ%ﬁﬁ%§%§§§ﬁ%%e §%q§%%§Fq€8Ba%%§§?t%E§nL

st oi chi onelt ri CTteMprodéss refolaifed3 twhdreih | tiic cooatns o torppridehent bitsndad offi lytaur e
to provide a partjally conmbusted m xture at or above a tenperature

suf fi ci erfONYISHHSAVREESTIEORIE: 2ot BRaiuebing eXP3pdrhtiaiahi IRGIech8cHaschangey 4) a
conbust edyifixfiqlfi® qhdhch BonS URS b Pl EtlotRPRRNE St ABHBRYbAL OXygen at or
above the tenperature for a residence tinme sufficient to convert the

m xture tld.a prleduotessbf ebmddnviaireinrihe eodlangcaae coripdsesod canetgehedisengichthout
significant formation of coke and/or coke precursors; (d) cooling the

pr oduct J7ESm to reduce the tenperature of the product streamw thin no
greater tifgan AR probdsk SECMESI 3 @hsehsthanobBhd Yo EgirisRY dife@Chiilg quench
reactions and provide a cool ed product stream and (e) recovering acetyl ene
fromthe 280l ed product stream 2. The process of claim1l wherein at |east
a portion of acetylene derived fromthe cool ed product streamis converted
to ethyl ene by hydrogenation. 3. The process of claim1l wherein the cooling
is carried out by passing the product streamthrough at |east one of a) a
convergent -di vergent nozzle, b) a gas turbine expander, c¢) an indirect heat
exchanger, d) a direct |liquid quench zone, and e) an endotherm c reactant
addition zone. 4. The process of claim1 wherein the cooling is carried out
by passing the product stream through a convergent-divergent nozzle in

whi ch the product streamis accelerated to a velocity of at |east about 150
neters per second and decelerated to a velocity no greater than about 100
nmeters per second in the convergi ng-diverging nozzle. 5. The process of
claim4 wherein the product streamis accelerated to a velocity ranging
from about 150 to about 1220 neters per second and decelerated to a

vel ocity ranging fromabout 45 to about 100 neters per second, the product
stream being cooled in | ess than about 2 mlliseconds, to provide a cool ed
product stream of no greater than about 2600C. 6. The process of claim1
wherein the partially conbusted m xture is maintained at or above 16000C
for a residence tinme of no greater than about 100 mlliseconds, and,
optionally, the product streamis cooled in |l ess than about 10 m|liseconds
to provide a cool ed product stream of no greater than about 482C. 7. The
process of claim1 wherein step (c) is carried out in the presence of
sufficient hydrogen to reduce formati on of coke or coke precursors beyond

t hat produced in the absence of hydrogen. 8. The process of claim1 wherein
the feed stream of hydrocarbons contains | ess than about 10 wt % atoni c
hydrogen. 9. The process of claim4 wherein a quench liquid is introduced
bet ween the convergent and di vergent sections of the nozzle. 10. The
process of claim3 wherein ethane is added to the endotherm c reactant
addition zone. 11. The process of claim1 wherein ethylene is also
recovered fromthe cool ed product stream 12. The process of claim1l
wherein the partially conbusted m xture is provided at or above a
tenperature sufficient to produce nethyl radicals and hydrogen radicals.

13. The process of claim1 perforned using an apparatus for producing
acetylene by pyro lysis froma feed stream of hydrocarbons containing |ess
t han about 12 wt % atom ¢ hydrogen, the apparatus conprising: (a) a mXxing
zone for bl ending the hydrocarbons containing |ess than about 12 wt % atom c
hydrogen with nethane to provide a bl ended m xture containing at |east
about 12.5 w % atom ¢ hydrogen; (b) a partial conbustion zone for partially
conbusting the blended m xture conprising a source of oxygen, the oxygen
bei ng provided in an anmobunt no greater than about 50 wt % of the
stoichionetric anobunt required to fully conmbust all of the blended m xture
and capabl e of providing a partially conbusted m xture at or above a
tenperature sufficient to provide nethz%_radicals; (c) a pyrolysis zone for
mai ntaining the partially conbusted niXture in the substantial absence of
oxygen at or above the tenperature for a residence tine sufficient to
produce a product stream containing enhanced yields of acetylene w thout
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