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United States Patent [19] [11) Patent Number: 59846,484 

� 

Scarborough et al. [451 Date of Patent: Dec. 8, 1998 

� 1541 PRESSURE FLOW SYSTEM AND METHOD. 522.0h1 6/1994 Isaac, 

FOR TREATING A FLUID PERMEABLE 5,333,626 8/1994 Morse et al.  

WORKPIECE SUCH AS A BONE . 5177,216 12/1994 Nilsen et at 
5,511,$68 4/1996 Bowman et al. 

� [.751 Inventors: Nelson L. Scarborough, Wayside; . . .5,513,662, 5/1996 Morse et  
L.5,542,442 8/1996 r0orman, sr, 

John W Morris  Beachwood; James 5,556,379 9/1996 Wollinbargor 
L Russell, Little Stivr, Michael 
Dowd, Eastampton, all of NJ. Prinwiy Exevniner�Kisannc Thornton 

Afwrne’y, Agent or Firm�Dilworth 
& 

Barrese . 
[73] Assignec: Osteotevli inc., Eatcintown, N.J. . . . 

[57] . ABSTRACT 

[211. Appi. No.: 821,6113 Apressure flow system and method for its use are. provided 

[22) Filed: Mar. 20, 11 ’’ Contacting the interior of a fluid perrtteable, e.g., porou., 
°workpiece.  � The system includes a fluid pressure, chamber 

� . 

1511 hit. Cl .6 .... ............................ ........... ........... A61M 31/00 having an 
inlet port and an, opcning.formed in one of the [52] U.S. Cl. ................. ...............422/28; 128598; 422/53; chamber walls. An 

adjustable seal capa.bin of providing  a 422292; 422/95; 422/2%: 422297; 604’49; fluid tight seal about the 
exterior 

of a 

workpice. having a 
� . . 923/16 non-uniform surface 

is 

positioned 
within the Opening. Fluid � [58] Field of Search ...................................422/27, 28, 33, 

under pressure is supplied to the pressure chamber to force 
422/292. 295, 296, 297; 60128, 49; 623 16; fluid to flow through the internal matrix of the 

workpiece. 
in 128898 

apreforred embodiment, 
the woti ieee is abOne or a sçction -. 

thereof, and the fltdd is forced 
to 

flow 
from the endosteal 

. [56] �. . . References Cited � 

portion of bone to the poriostal portion of bone through the 
vaseulature 

and structure of the hone to 
U.0 DOCUMENTS � PATENT porous 

remove 
. ., . blood, bone marrow and/or other nom-bone constitoeht(s) 

2,686,138. 8/1954 Klein . � from the bone.. 

Alternatively, the fluid can be chosen to 
2,943,632 7/1960 Bosh, � . . decontaminate and!r demineralize the bone, to stain the 3;038,732 6/1962 Scott at 

al, 
. � � bone to improve visualithtion of the bose, tpicrovasoslature 

� . � .� 3,056,698 10/1962 Kicesattel at al.. or 

to impregnate .witb pharmacological agents (antibiotics, 
3,665,547 5/972 Boylan bone growth factors, etc) so that bone can act as a delivery � 4,993,722 2/1991 Gundy, system � 5,037,437 8/1991 Matsen, lit � �: . � a,263,503 11/1993 St. Jean � S � � 5,275,954 1/1994 Wolfmbargar et at.....................436/74 . � 29 Clainis, 8 Drawing Sheets 90 7Z 71 76 .80 -. .-. �. . - -’-’- � ____ I- _____ IFI hi I,l 1111111 FI if I ’70 76 _ 
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PRESSURE SSThM AN!) METRO!) fluid to th thth the interridjor
 

FOR ATNG A FLUfl} PMEAflLE as to alter, otodl oi otherwLe ffeet some to of the 
WOPJCE SUCH AS A tpiece.-Th a p kfrud embdi nt, the fluid ruteable 

WOTkpiOCc isa 
EAK(OUND 

c or -a a r4thereof 
tnig find wihe 

and th 
is forced to 

Ibtid is a 
through 5cleaning orA-Will 

LTecbuical Fieldronovaj 
the ascuIatste 

of 00d, bone ruarow 
of the bone to 
and/or, other 

et the 
non-bone 

This invention r*lâte tir an rppara1us arid method for eonuiutuent(a) fro the bone, a4dini sterilise ad virally 
treating, e.g. cleaning, ithe iriterio of a thdd permeabbt ina<tivatu the e A -urte4, the pressure fib sysaun 
woakpieee by ne Iishthg a flow of fluitl using pressure e erqployud to demin4riize bone, to rain the 
differentials. MurO S cifieaily, the present iWfltiOfl Pro- rev oalature I bone to iopove its vine tion or to 
vides a pressure *w.-_ystert1- for aecessiag the iutertndiritroduce bioact agents. 

ro matrix of bone tt is inded lot plantatiou b The eression "fluid op4b1c riece’ 
as 

need 
one or ntore tretniunt 
sterilize, virally inetiat4 

fluids 
to variously 

cluan, dtht, herein shall be 
d infect ndfordentineralizg the I 

rstood to in1ude 
whichp4rtits 

any artic 
the 

, devise, 
f fluid 

bone, to fadflitat 
or 

the isualization of its sta-uctare or to under pressure th 
e, 
rethreugb. ’lt’h 

passage 
term "fluid" I 

a 
lude& all 

impregnatethe bone wth one or more pharmacological liquid and ga.ceo treatment suanees and their naixtllres, 
agents (antibiotics, bon growth factors, etc.) so the bone that are flowable nder the ec4ioris of operat on of the 4 can act as 

a 
drag 

kWvey 
System-re pw syst to-- 2. &ekgronndif Ridted Art 20 Thu preparation of b+e tissue for subsequent 

implanta- - IIfUIIF I) EIPTION b THE I)RAWI CS tion involves oaeor more aseptic dieag 
oee4urcthat 

one *WOTR 0 etobodi4em 

dc bed rein with areiiuended to mipimiz4 the risk of transferring potentially reference to the iMMqgs, whar harmful disease olgafiist transplant-related to dssue recipients and to reduce - ntigeiieity, lnovm bone cleaning - FIG. I Is a so antic lev of one mbodi 

at of the dares are not aiwrys conp1etely auidiłr risteriUy preure flOw sys in; L tine. Accord/ugly, there ia i4sk that in nploying any of the FI(. 2 

is a side erspeudne ie of the iieanin chamber knownbone cle ang ptres, 
harmful microorgan of the pressure de isme stem s4n in . i; and/or aritigenic ¶aatcrial may eonffnpe to reside in bone. FIG. 3 is a sidelpetspective viw with parts se 

aretecol 

U.S. Pat. No. 5333,66 discloses a method for preparing the cleaning chatrr of the pr1me flow syste shown in boos foi transplantation 
de 

which the bone is 

first contacted - FIG. 2 with 
decentatiag agent and sut contacted FIG. 4 is a ero -secta1 vie taken a3 of with detergent urkdef temperatares. high pressure washing conditions at t.S. Pat. Ns, 5,5i3662 elevated 37 dbolosc the ap&ation i.e., fcilit4 and ,556, FIG. is idde of a lns than ambient enrc, the -o-leaning chair partial crOss with the ctional view of plate removed no end of rid a fluid vacuum, to displacement of removable a-ste- permeable workpece, spccif14ll, a section of tie, posi-rial from the internal mawix of bone as a nasthod of -honed within the haotber opniig; preparing the bone f-r tansptautatkst. Although the above- -ta. 6 is sidulpartial crossnccrional view of no end of described methods have been eneo4tered hand realized Some success, the cleaning cha4erwith in nuifottely penetrating deep Into-a ssininn of bone scent 0 therein; the 

bone matrix genie macro-mol’cules Fla is a side her infectious agents ndior immurio- ehaniber with ahetion inay be Presnet. fluid partial cross.+e4tionul of bohesecnre4 firend tinth view oft therein the workpis cleaning and pa-es-Acc-ord–nly, a process for cleair sulized eia- peed elsistS for an iinprovd ataraxpa anti FIG. is a pl4oapb iM ctecontaa-uinatiog a bone which 45 of a jsssection of a - - ; untreated minimizes epos& portion of bone; o a transplant recipient to potentially harmful diseases and tianspiant related antigenicity. FIG. 9 is a tograph of a ss-Sec of a. - ion of disOlosed system further- provides a method to treat- bone -bone treated usia doll; the pressute flow system of his inven-with agents th4 can reult in unproved performance a charaoredics, t act a a means to delver one or, more FIG, 1 

Is a photograph of 4 of a - pod/on of50 - bioactive agents to a -body in which the bone is abiplanted, bone treated "in,the vacunet 4iethod; and, - to allow for srainitlh of bone for diagnostic 

or tescarcb - FIG. 11 is -a p togeaph of a 4oss.sccticin of portion of - - - -- purposes or to 5t ho 
the fluid flow eharaotenistics of hone bane heated then the high pteeumn spray WC . and its mianv latur. DESCRIFJtidN OP PREFER I) - - - - is 

lo accordance system and mathed tb presenediseloeure a pfessurn flow Prefened m e ovided for treating fluid pee- ure w Sy _0 heents of will now seotly descd in pros-1 with able workpiece. Tha 4ystem includes SSt least ove--fluid relarence- to the - seings in a+h-eh like raferenc numerals suha,steut for a treatment fold to 4-fluid, pressure 6o designate identic - -or corresiej elements in ach of the 9pin chamber. The flud piesure chamber is coestrueted having several views. an inlet port anr1an optpthag I’orrued in one of the chamber FIG. I rntmra es one em at of the- pa-c - otly dis walls. An edjustablese1 capable- of providing a fluid/tight closed pressure w system sbovri generally as 0, BrisEy, seal about the xtariof of a fluid permeable werirpiecu pressure flow rem 10 ixi4luaes at least on pressure having a non-uniifoir exterior surface is positioned within as chamber 12 h’ g an inlet I cuimunicating th one end the opening. Tre1nieat fluid under pressufe is stippled to of a fluid 

supply. anifold 16. T4e oilier end of anilold JO - - the pressure catr her from the fluid sifosysrern to force the ecromanicates - - ha water uppiy source 18 an a plurality - --:IT 
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of treatment fluid subsystems-A subsystems�A 22 and 24.Subsystcms20, section 62 outside opening 60 with only a small portion of 
22 and 24 supply treatment fluids to pressure chamber 12 to the bone being positioned within chamber 12. After retainer 
treat a fluid permeable wotkpieco mounted partially therein. plate 72 is properly adjusted, end cap 64 can be secured to 
Although system 10 is disclosed as having three fluid chamber body 59 by moving the end cap in the direction 
subsystems, more or fewer such subsystems can be provided indicated by arrow A in HG. 5. 
to suit the particular process being used. Water from water 

Referring�to FIG. 6, collar 68 includes a valved pod 90 for 
supply source 18 is supplied through water valve 17 to pressurizing adjustable seal 66. After boric section 62 is 
manifold 16 by pump 19. Flow controller 35 communicates properly positioned in pressure chamber 12 and end cap 64 

� 

with pressure transducer 33 mounted on pressure chamber is secured to chamber body 59, fluid pressure is supplied to 
12 to control the speed of pump 19 to maintain a cOnstant adjustable seal 66- to provide a fluid-tight seal within own -
pressure in chamber12. Flow transducer 32 is positioned on log 60 about the bone. Are illustrated in FIG. 7, after bone 

� manifold 16 between pump 19 and subsystem 20to measure section 62 is properly sealed, fluid at a predetermined 
the water flow rate through manifold 16 upstream of suib- pressure is supplied through inlet 14 to chamber 12. Because 

� systems 20,22 and 24. Subsystems,20122 and 24 will be of the pressure diflcreutial across adjustable seal 66, pres-
described in further detail below, 15 

surizod fluid within chamber 12 is forced from chamber 12 
Referring now to FIGS. 2-4, pressure chamber 12 thrinigh the porous internal matrix of the bone. 

includes a chamber body 54) having an opening 60 formed in Referring again to HG. 1, pressure flow system 10 is 
One of the etrathherwafls and dimensioned to receive a fluid particularly, suited for treating bones, including cadaveric 
permeable workpiccO ’62. In the embodiment shown, the long bones, ilium, ribs, etc., intended for surgical implan-
worlipiece is a hone or section of hone, the porous internal 20 tailon. In a preferred embodiment of pressure flow system 14) 
structure of which permits the flow of pressurized fluid for treating bone, a fluid subsystem, e.g., fluid subsystem 20, 

� - 

therethrough Although illustrated as having a cylindrical includes a surface active agent of the anionic, cationic, 
shape, chamber 12 can be rectangular, box-like, or ’any other aumphoteric and/or non-ionic variety. Preferably, the surface 

� shape capable of supporting bone 62 and receiving a pros- active agent is a non-ionic octyiphenoxy polyethoxy ethanol 
surized flu-id. Chamber 12 can also have multiple rpenings 
such thatseveral workpieces can be accommodated in the 

26 suitable for removing protein and lipids from bone, such 
as Triton X-l00’° (Rohm and: Haas Co.), although other 

same chamber. Prefer5bly, opening 60 is formed iii reniov--surface active agents can also be used. Fluid pnmpZ$, which 
able end cap 64 which is secured to one cud of chamber 12 is= preferably a peristaltic pump although other kinds of 

� using easily removable fasteners known in the art. Ed plate pumps cur’ be used, supplies the surface active agent to 
64 is removable to gain access to the interior of chamber 1230manifold 1 through electrically controlled valve 30. Flow 
for positioning bone section. 62 therein or for cleaning the controller 134 is operatively connected to flow transducer 32 interior of chamber 

12. Baud 6-5 can be used to secure end to control the 2 speed of pump and thereby cotutinl the plate 64 to body $9. An adjustable seal 66 capable of Cpticcntratiou of 

surface active agent within manifold 16. � providing a fluid-tight 
seal about the exterior of the bone Cationic surfactants which can be employed include qua-(which 

has a somewhat 
irregular cross-section) surrounds terp.ary amino or iriirogen compounds;  quatemary.ammo opening 60. Seal 66 can be any type of seal satisfying the pilpe salts such 

as 
beuzalkoniuni, chloride, alkyltrymethy-foregoing requirements and i-s advantageously 

a 
puenseati- lammormium salts, and alkylpyridinium salts; aliphatic 

� cally or hydraulically adjustable seal which can be selec- mcioo-cii, and polyamines; rosin-derived amines; amine � tive1r pressurized to sealIugly engage the exterior surface of oxides, sucb as polyoxysthylene alkyl and alicyclic amirles, the bone no matter how irregular its -cross-seotion. Seal. 66 N, N, N, N tetmakis-substituted ethylene 

diamines, amide-
is 

supported within collar 68 positioned between cud plate �linked�amines, preferably those prepared by the coadensa-(it and spacer 

member 70. ti-On of a carboxylic acid with a di- or poly amine, and sodium A retainer plate 72 having a blocking collar 74 is sup-
 laiJro-24, 25-dihydrofusidate. - ported on rda 76 in front of opening 6. Blocking collar 74 Anionic mnwfactants which can be employed include sul-is 

preferably aligned With opening 60 to engage one ’end of 45,- fates such as alkyl sulfates (for example, sodium doducyl wurkpiece 62 to prevent the workpiece from shifting within sulfate), sulfated fats and oils, sulfated cue acid, sulfated opening 60 as a result of the pressure differential across seal alkanolamides, sulfated esters, and alcoh1 sulfatos, sul 66-A sealing member 78 which can be an clastomeric pad �fonates such as alkylaryl sulfonates, olefin solfonates, - . capable of defomming around the end ofrkpiece 62 can be ethoxylated alcohol sulfates, and sulfona-tes of ethoxylteod - fitted in blocking collar 28 to provide a fluid tight seal about so a.lkyl phenols; sulfates of fatty esters; sulfates and Salfranates - one end of workpiece 62. Retaining nuts 8(1 are movably of alkyl phenols; ligiiosulfonates; salfonates of condensed secured to rods 76 to permit adjustment of retainer plate 72 tiaphtbalenes; sulfonates of naphthalene, dialkyl with respect to end plate 64. Rods 76 can also be used to sulfosuccinaics, preferably sodium derivatives; sodium - - - secure end plate 64, collar 68 

and spacer member 70 to derivatives of sulfo-succinatos, such as the disodium etboxy- : - -- chamber 12, although other fastening devices can also be .ss lated nonyl phenol half ester of sulfosuccinic acid, the used for this purpose. Chamber 12 is provided with a disodium etboxylated alcohol (C15-00), half-ester of aid-- -; pressure gauge 82, a fluid inlet valve $4, an air vent valve $6 fosuccinic acids, etc., gotrcleum sulfonates, such 

in alkali - and a drain (not shown). Valves 84 and 86 can he electrically salts of petroleum suttonates, for example, sodium Petro--actuated valves controllable from master controller 58 (See lenin sulfouate (Ado 632); phosphate esters, such as alkali - - FIG, 1). ou phosphate estOrs, and a potassium salt of phosphate ester Referring now to FIGS. 5-7, bone section 62 is secured (Triton H66) sulfonated alkyf esters (for example, Tritn within chamber 12 by removing end cap 64 from chamber GR 7); carboxylates, such as those of the fcmrctm’la (RCOO) body 59 and sliding first end 88 of bone section 62 through �(M)+ wherein R is an alkyl group having from 9-21 -’ opening 60 in end cap 64 towards retainer plate 72. First end carbon

 atoms, and M is a metal or an amine; and sodium 88 is positioned within blocking collar Won retainer  plate 65 polymeric carboxylic acid (Tamol 731) and the like. - -- - 72. Preferably, the position of retainer plate 72 is adjusted on Non-ionic sumfactants which can be emiimployed -include rods 76 to position the greater portion of the length of bone poljoxyethyienes; otboxylated alkyl phenols, ethOxyiated ’ - --- - --- - ----------- - ------- - --------
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subsequently exit ilie bone’ through lfier cortical tissue of stopped and fluid in chamber was changed to 37" C. tap 
bone rather thai.throngk themedi$fary canal. water. Flow was again established until approximately 1.3 L 

Bone is composed of tw types of tissue, cortical tissue flowed through one in approxitnately5miuute& Fluid in the 
and oancellous sue. The poosteal portion of boric is chamber was now changed to an aqueous soletiof of ineth-
formed of cortical tissue which has porous structure with ylene blue dye, Flow was established until approxirately 1 
a large quantity of solid matter. The cudostoal portion of L of dye had flowed through bone in approximately 4 
bone is formed of cancerous tissue which has a ge-like minutes. Flow ’was stopped, the bone was removed from the 
appearancq and also inimeles a porous structure having apparatus and a cross-sectional piece was cut approximately 
smaller astounts of solid matter. The relative quantity of 3 cm from -the open canal ettd. See PIG  9 Outer, inner, and 

- each kind  of tissue varies in different bones and- within 10 cross-sectional surfaces were observed to be stained blue. A 
different parts of the smoeboneto meet the requisite strength thin She-u of the cross-seethin was groun$ down further, 
requirements of thu bone. The interior of long bones mounted osi. a slide aud examined microscopically. livery 
includes a central cavity called the mcdxmflaly canal (See, --avers" and Volusmanu canal was noted to Contain dye 

izo 

and virtually a’ll the osteocytic lacurrac were also noted to be 

During treatment of bone using pressure flow system 10, 15 bloc. 

fluid from -within chamber 12 is forced to flow from  the, EXAMPLE 2 
periosteal portion of bone 624o the endosteal portiorr-of brine 
52  toapositicn beyond seafM within a portion of bone 62 

- Vacuetu Method of U.S. Pat. No. 5,556,379 
located outside chamber 12. The littitl is then forced to flow 
from the oudosteal portion of flue bone to the periosteal 217 A human left tibia (from the same donor asin-Oxarnple li 
portion Of the bone to exit bone 62 outside chamber 12. It  WRS cicbnded- of alt soft tissue -and periosteum. A cut was 
has-been discovered that -forcing the treatment thrid to flow made with a hand saw in the mid-shaft area. The canal of the 
along the natural circulatOry path of bone, i.e., from the proximal portion (approximately 1 cm in length) was 
endosteat portion of hone to the periosteal portion of brine, cleaned of virtually a-il uirrow using a curette and water 

to e 
. results iu more uniform And-deeper fiVid penetration in Th 25 lavage. A vacuum line was attfched to the npou end of the 

hone mattix, especially in the cortical tissue of bone., bone using an inflatable seal to form an airtigbtjunotion. The 

The treatmentsoltiou can be-caused to flow under

 
bone -was then submerged in a container of 1% Thton 

range of pressures. The ow cm of The pressure range X1fl(PM (at 450 C.) and vacuum 
was 

established using a - 

limited only by the resistapee of the bone rtuicrovascul-atrrre, vacuum pubap. 
hanip 

was adusted to provide a steady flpw 

-Physiological pulse pressure in bone is approximately 
io 

30 ofliqtridtbrimgithe hone and into a trap. Approximately 3.5 turn Hg and 

ti pressore differeinial of this Value or greater L wae-pulled through in about 11 minute-s en vacutpu.was 

- would be expected to enacrsome level of flow stppped. Next hozin was placed in a container of wano 

tap 

The upper end of The pressure range is expected to be d water and vacuum was again 

established t poll apprexi- - - pressure at which physical or biological damage - nia-tety 2 L of water through the bone in about 5 minutes. - - - the bone. ’Experiments have been perfOrmed up to approxi-35,  bone was placed in 

a-container Of aqueous niethylerte 

Mate 50 psi with no deleterious effects noted. Higher dye solution and approximately 1.5 L -was pulled pressure would - also be expected to he satisfactory. - Through in about 4 minutes. Bone was removed from appa-following 

examples illustrate bone cleaning operations rams and acrosa’-sectkrnal iricee waseutamiroxiivately 3cm Z_ncmploying the pressure flow systepi of this invention, and froni the open canal end- See FIG. 10. Outer and inner - tot- pmTposrs of comparison,, the vacuum mctho4 described smrt’taccswcre observed to be stained bore but only -a thin ring - in U.S. Pat.- Nos. 5,513,662 and 5,566,379,-the 14gb pressure umr the outer and inner surface was observed be bluqon - - spray method described in U.S. Pal. No. 5,333,626, and the cross-ectional surface, Most of the interior remained 

untreated portion ri-f brine (FIG. . yellow towbite. Attain slice of, the cross-Sectiort was ground - down further, mounted on a slide, anti examined microscEXAMPLII

 4 caily. Lmtss th’ab 5(% of Haversian and Vollrsmann canals were observed to contain dye and few -of the osteocytic Pressure Flow System of this Invention - lacunaO were stained blue. - - A human right proximal tibia was debrid-ed of all soft EXAMPLlu tissue andpurioteurn. A cut was made with a hand- saw in 50 the mid-shaft’araa. Thu pro.ximal portion (approximately i& High Pressure Sptay System of U.S. Pat. No. , - - cm in length) was fixed into the pressure flow system with 333,626 an inflatable seal-so that the proximal head was inside-the A human right distal tibia (from same donor as Examples chamber arid most of the shaft was outside. The chamber inerl 2) was de-bridud of all soft tissue-andperiosteum.Acut was filled with 1% Triton X-l00 (at 400 C.) and pressure was rriade with a band saw in the mid-shaft area, The canal established. Fluid was observed to flow out of the open f thepa-oximal portion (approximately 18cm in length) was medidlary canal. At first, the fluid was red in color and quite cleaned of viitnafl all marrow using a cm-ette an water turbid. After a total of 3.75 Lot solution had flowed throughlavage. Maigh

 pressure- spraying system and spray gun were the hone (in approximately 2 minute the- solution was operated at approximately 200&ps-i to deliver the following virtually clear and floweia stopped. These findings were so so1ations checked-by analyzing the emuent with a. spectropliotomueter (A) Thu lite-ta of TRITON X-t0O at 450 C,; to detembne absorbanee of the solution. canal was now plugged and flow again established with warm 1% Triton (B) -Ten liters of water; and X-H)O. The solution was now observed to -flow in a multi-(C Four liters of methylene blue dye in aquu’e-ous solution,. tade of $mall rivulets from the surface of the cortical as The epray was focused on one apart in the cortical mid- ’ - - odd-shall. After apptoxinaately 1 U of sOlution bad flowed shaft area. Next, -a cross-sectional piece was cur through the through bone (in approxirtiawly 3 -muiuutcs) flow ›was was cortical mid-shaft. (See FIG. U) Outer and inner sot-faces - - --’-,"-’-
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were observed to a taiied blue with fair penetration of the b) a prstrriz de seal poi oiied about th opening 
ttmer surfaces d cetly below the fucal point of spray. conformable o The .surfac f the bone and apable of . 

vic1ence of full netraion was absent outside of the focal fluid-tight C’U’Tagoincut thr vith; and 
lolnt of the 5pf5y . . c) a source ofPressurized flik having a prehe re greater :. 

It is apparent u er v1eing FiGS. S41 that the osteoeytre than atmospi nc pressui’d, .. 
lacunae, which aze 
thoroughly acceasd 

the 
via 

smallest recesses of bone can be 
the ssure flow system, while a wherein when t fluid pressir chamber is pro 

. s. 

oozed to 

much smaller Per ta cau be reached using the a pressure greater  
than 

atnsp therte pressure, tiid from :. 
method and the high iressure spray method when the the pressure hambef flo’a/ om the presser chamber 
systems are rim tbdar bmparable parameters and 

- 

through the teior of tte bone and exits the bone 
tions. . outside the 

p 

assure cbanir. . ,. 

As discussed alove, passere flow system iü can t useri 2. A pressure ow system as in claim 1, w cram the. 
to perform treatiiertt r-ocedures besides cleaning, For pressurizable seal is pressurizel viLh a gas or a ’quid. .. 
example, pressure flow Is stem jO can be used to eect 3. A pressure fl w system aicrding to claim L, further 
demineralization of bond by forcing an acid or other darn- comprising a retsi at for preveitig movement a the bone. . 
ineralizing agent ithroub the bone. This can be aedom- 4. A pressure II w system acccjrding to claim , wherein 
pushed by activatng wtOr pump 9 and acid pumfi 42 to the ret.iner includ a a plate adjustably aflixed to t exterior 
supply an acidic 4olutiott to pressure chamber 12. After ,a of the fluid pressure chamber. . . 
specified duration, acid pump 42 can b deactivated and $,A pressure flow system aimnrding to claim I, further . 
water pump 9 orrat 
bone. Where bore Ii 

alone to flush the acid from the comptising a seal 
20 

ig device s4potted by the re iiner, the .. .. 
any significant cross-sectional sealing device bellg positioned t engage and setI one end 

dimension, current methods of demineraltaution (e.g. acid of the bone 1 S 

bath) result in ineralization proassing by solvent 6. A pressure fi w sytem accLiing to claim L further �. .: 
front process. comprising at lea first and S4csjnd fluid source corornu- 

. . 5,.. 

By contrast, the prnsaam flow system described herein 
nicatin with the id inlet . . . . � 

provides a deminiiallzed bone possessing a 7. A pressure flaw  system ac9r-thng to claim , wherein 
� 

demineralization prodie lilian such current methods, sscn- the first fluid sours is a surface ave agent and a second 

tially iqereasing the poroity by demiateralizing the vascular fluid source is ale hol. . 

channels throughout the 1b. $. A pressure fi w system ac cdrding to claim wherein 

This system is nt4n41 to be used to develop allograft the surface activ agent is an clyiphenoxy Iyethoxy . 

S forms that can piovdc stnrci’ural support, but that have ethanol. I . S 

enhanced ability to be exnodeled into host bone tine to 9, A pressure flow system aç.’c riling to claim , further 
improved vasulr acsass through the denaineralizeil comprising controlmeans for ut maricafly contr sung the 
mieroporous strucsure of bone. This process will allow for ratio of first and second fluids supplied to the pressure S development of oidaoindtictive weight hearing atlografis, chamber by the 

fi it and sedon Did sources. ... . 
S 

it will be undo atood that various inodifleatioris can be U). A method ar treating Ii interior niatri 
of bone 

made to the ambocirnenis disclosed herein. For example, the which comprises: ’.’.. flow 
system 

need hat be bsed far cleaning or demineraliza- a) providing a aid pressure c amber; S ’ b) positioning a 

least a first lion of a bone rithin the PWSea 

affectiv 
at penatr 

ting mineralized bed above 
has 

proved to tissue the system rotation of It fluid press sa chamber and .t least a . 
S 

used to inject a di . or a.ty second portu other suitable contrasting agent, of the ho 
ut.side 

the flu- 

pessure .. . 

e.g., a metbylene I re dy, into the smallest recesses of bone chamber, and including the 

ostes tie lbcaanae to improve 
visualization of c) supplying a 

ft id at a press in greater Than at ospheric these minute struc ares aid to better enable the study of the pressure to th fluid pressure chamber to thrc the fluid .:�� S microvasculatune

 f bon. The chamber can also be used to 46 to flow from within 

the c a nber thiough th interior’ . ... : study fluid flow 

in 
cbaniss through bone niicrovasculaturc. matrix of 

th bone to a I iation outside the fluid It can also be used impregnate bone with pharmacologlcal pressure chamber. .. : agents (antibiotics1 dnliver$’ bone1 

growth factors, etc.) so the bone 11. A method a Further, cording to c a’ n 10, further o reprising . ’ ’ can act as a s’steItu. more than one 
pressure 

the step of providi g an adjitatabi seal about an o eninc’ in 

chamber can be used cdncus’renily to treat one or several the fluid pressure bembor, the a justable seal pr viding ai.. W workpieces. Pot’ ea.ntpl, a whole bone can be treated by fluid tight seal als .t the bone, .. S securing one end ojt’ the bone within a first pressure chamber 12. A method a otdifig to cai 110, wherein the fluid is , 

S ,� ’ and the other end ’to of tb bone within a second pressure selected from the 1rotrp consisting of water, soaps, solvents, ’ chamber. yet apother example, a

 pressure ebarnb r can bloactive agents) sterilizatiotn anents, an stohials, ’ include more than one oerung having a seat positioned 55 praaers’atives dyaj ’ and deminr izc’ation agents ’ 1; �. each opening to facilitate sinujtaneous treatment of several 13. A method according f . to cai I . ’ . . i 10, wherein I a step f ’� workpieces employing single chamber. Therefore, the supplying fluid includes supplyn at least first in d second above description hduI4 not be construed as limiting, but flmds, ��. , 

S 

merely as axemyiigcatiods skilled in the art will] envidon ofprafertud embodinaets. Those other modifications within the 14. A method a iorthng to I iln , . 

in 12, wherein , �’ the fluid scope and spirit oil the claims appended therOi. 60 includes a soap an is supplied o clean and/or dii’ itect the , . �’ �. 

5 

What is claim is: internal matrix of be bone. I 1. A pressure flow sstem for treating the interior of 15. A method a ordiug to cllai i 14, wherein a soap is permeable bone wth a fIIIiQI which rrowpisas: a surface active ag itt selected ro s the group cot isting

 of ’ �, ,. a) a fluid preesur Ott or having a flOid inlet port and an cationic 

surfact nts, anionic surfactants, n fl-iOOiC .. S 

opening farm through a wall of the chamber sized to 66 surfactants, and n diotei’ic si4a tants. 5. . allow passag of at least a portion of the bone there- 16. A method ac"oriling to eai i 12, wherein t, fluid is .. ’ through; . 

S a deiniricraiizatiou agent which riudes an acid. ’ 
S 

................................................................................................. 
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Soluci?n: 

so1ució a los problemas tØnico a eados proprci ar Un 
� Ajispositivo para impregnar un material de mpla o de tiueso poroso 

con un agente de impregnaciOn, que co prende n recipient- que 
pr-senta un eje central 

y 

una caviâad con na tapa onde el r ipiente 

fres?rlta dos aberturas ajustada con 
de 

un segu 
de la 

a El r iiente 
ornprende iiiedios. elsficos dispuestos tro avidad, p0 rnedio 

Øief cual un material de reemplazo de hues thtrodt4cçJo  en Ia vidad, 
piede  some-  a una fuerza d fcion. n solo t aæo do r ipiente 

es 9iticiente para albergar varios tarnaæos de impl tes, y un I p4ante 
jblcado on la cavklad se sujeta en at cen ro, prot ido contra daæos, 
torr4 por ejernpto ruptura debido at movi lanto do I recipient hacia 
trÆsy adelante. . 

IPC: A6427I28 A61U7/6, A61 L27100. 

3. Anªlis s4 to solioitud de Patente 

ReMnØicaiones (artiuh 30 D 486, Art 22 PCT). 

Claridad: 

Se le sugiere al solioitartte piesentar nìa ni a reivin cación 
inperdiente NIo.1, quo contenga on, el preÆmbçilp los ele entos 

�
 

coil  en et estado de ta tØcrilca 
y en la p 

e carac1eizadora pr sentar 
los elerpentos yb caracteristicas novedosas que lo tcen difer o del 
es do e fa tØcnica. 

Se a repuerda al soilcitante qua en la,reivindic 
don md jendiente, I parte 

cathcteiadora, qua suele seguir at prem ulq predeiida POT I frase 
’crac4tizado por’ recoge las caractenist as tØcnis que va hater 
proegkas 

y 

que constituyeri ta novedad fr nte a! ob eto conoc do del 
estdo le la tØcnica. 

En Ios siguientes grupos de reMndicaciones ependi tes, se ev dencia 
queilustran elernentos, caracteristicas, corn nentes tØrminos, uØ no 
or -no so definen de manera especific 

y 

concrt a que ele ntos 
se àstªfl refine-  yb cuates eIamentos porte con, as: 

� No.4,5.6 y7. ’DiÆmetros 0 y d". 
� � 

No. 12, "Altura H de Ia cavidad (13)". 
� �, No13. "Altura medida paralela a! je ce tral (1O)’. 

. No.13.. "Modes do elementos intecnosd varias 
! ras". � 

No. 14. "Altura H paralela at eje central 
( 

0)", "Mew a Mi", "h". 
� 1o.15 y 16. "Medida Mi", "h". 

. $o.20 y:21, "lmplante". N0.26. "Pieza conectante centralmente erforad" No.27. "Pieza conectante peifoada on f rm deentrada.". Se le so 9- a! soilcitante que coloque de ma ra espifica y come a qud eernentos, caracteristicas, 

componentes o tØrrnino, se esta re indo, cocanqo at frente de La aracteristica 0 

ci 
I eIemn o. el nu ro de H . . - ��. � . --
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