; fghi e3eNZKd6TZz 4 March 2003  METHOD Al ~r D APPARATUS FOR CONTRCLLI NG THE
STRATEGY OF COVPOUNDI NG PHARVACEUTI CAL ADM XTURES The present invention

general |y rel at eﬂ,’"ﬂﬂﬂﬂﬂmmﬂmmmrj and apparatus for preparing and accounting
for pharnmaceutic s. More particularly, it relat ﬁi‘ggﬁ)ﬁwft egi es
for preparing prescrigmodons for parenteral adm xtures, for ner 6 I ng the
conpoundi ng apparatus, and for properly accounting for the prepared

adm xture with the strategies being inplenented in conmputer software.
BACKGROUND OF THE MEHHIODNAND RPRARATUS FAR CONTROLAINGTHE ures are a

conbi nati on GTRAEEGYEOHCOMPOBNBING PEARMACHUTEIC AN MDMIKEIURES
conditions and are intended for intravenous infusion. These adm xtures nmay

be relatively sinple or extrenely conplex, with the conplexity increasing

one. exanpl o-of compl ol TeErSACPrhidF bt piaReE 1o RHidhAq Ry BT oo 2 e
prepared in f@rﬁl@ﬁmﬁgaﬁncpﬁéfoﬁﬁﬁﬁ frof phdrapickiiGedPalinghihifesl MbRe hospital . In
general parenteral nutrition adﬁi xtBres ("PN") refer to nost types of

nutritiosal pagiculdrbnst detites tot Jrregtiod forfpeestiri@. présdriptiopafempaeaeraiut ri ti on
adm xtures E?TPN') general ly ref‘gg;i to thosen%l& that do not contain |ipids

as a conponadmixtaras, fartcantrolling thewoatpoanding appasatgs, BNA'for peiperlyt o t hose 20
PN s that contain |ipids. The pharmacy of a hospital, a conpounding center
or a care fa§¢qunﬁn}agp!§eﬁmmgparpd@dnpmmw&n the satepissibsingimplamepisdonl | y has
been determ ned by a_physician singularly or in conjunction with a
dietician, [SRAPHELSQIWIIC.ot her care provider. The pharmacy may be required

compounding i3 done pri mPAGRERAPRR BIESHEPEENTONG 2o prent. cal 1 ec
compounggr's whi ch ar epft Rl iva SR el SaHuARdEh SoRRkRR duattl x many

differen 4 Marc
drugs that are mixed together under aseptic conditions and are intended for

intravenous infusion. These admixtures may be relatively simple or extremely
complex, with the complexity increasing with the inclusion of multiple active
ingredients. Nutrition admixtures are one example of complex parenteral

15 admixtures that are frequently prepared in a hospital pharmacy for treating
patients in the hospital. In general parenteral nutrition admixtures (“PN”) refer
to most types of nutritional solutions for intravenous feeding. Total patenteral
nutrition admixtures (“TPN”) generally refer to those PNs that do not contain
lipids as a component, and total nutritional admixtures (“TNA”) refer to those

20 PN’s that contain lipids.

The pharmacy of a hospital, a compounding center or a care
facility prepares or compounds a prescription which typically has been
determined by a physician singularly or in conjunction with a dietician,
pharmacist or other care provider. The pharmacy may be required to compound

25 large numbers of PN on a daily basis. The actual PN compounding is done
primarily by electomechanical mixing equipment called compounders which

are extremely sophisticated and are adapted to admix many different
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conponents in differing proportions as set forth in pharnmaceuti cal
prescriptions. Conpounders include high volunme conpounders which are
adapted to prepare PN by transferring those conponents which are normally 5
found in relatively large volumes in a PN, for exanple am no,ach9gg3 Sterile
water, lipids and dextrose, at a relatively high speed. Such conpounders

i nclude the AUTOM X 3 + 3 conpounder manufactured by the Cintec Nutrition
Di vi sion of Baxter Healthcare Corporation. Conpounders also include | ow

vol ume compounders such,.as .10 conpounders frgmthe sanme coiporati on

mar ket ed as CRMMIGRRRHN 1@ dUGEIRG RERNOTUGRSAS\] P i s adapted to
accurately transfer those conponents that are normally found in relatively
smal | vol um@SHPEOBR. 1t is comon for pharmaci es to produce a prescribed

PN by utilizing both M : QMan S ically by 15
addi ng the high vol urrgjdézhrrponee%liifs?lIa c()’%trlﬁé#}l nal  cont al ne?g‘grlﬁc%hloér\rgl bag with
the AUTOM X gapRea4o §répard #N 15'%ﬂahét‘éﬂﬁfge!h'bké‘%ﬁ]ﬁ&léﬂt@ﬂhi@ﬁﬂet&rﬁﬁﬂyM CROM X
conpounder for transferring the smaller volume conponents. It should be
under st ogd tfbaitd in slaivety bepp vohmeds irRYPNafe ekvdplogiatid ddids, eferil¢ ansferring
bot h hi gh vol une conponents and i ow vol une conponents either sequentiall ~~
20 or concurwater, lipidsdndedaxditasegitya retdtiveli high spesshpSuchdeompauidérhave both a
hi gh vol ume nodul e and_a | ow vol ume nodul e that could transfer fluid to a
conmon nani fis¢lde thee AMKOMIXah 3 lcompoindes masvfastured by the fdintemag or

container, Qr into separate ports in a final bag. To prepare such PN at an
accept abl e fitiop IS%”S‘%BEB&HE“E‘W&M@*H@ CGorpeitihe conmpounded as

ﬁLL' 70 the nunber ofcompandReet induBToY St e iR R0 * | h
2005t orie. <5 SRS O s SR Shisntaifon RR0REd s SAAEROME Ty be found
i n det erm nigg, def.OPhd Nﬁ@ﬁ@ﬁllﬁpﬁdﬁﬂxrﬁfeﬁﬁq&apf&% achﬁﬁaFelg?{a?isfeFl ar

e an I g

patient, accurdtely preparing t accountfng or bi or the PN

However, saftgése cﬁfm%&&nﬁb&hhﬁm rio¥mAfYy I8 in RNively bR RblutesmaPRPRat i on
must be s acconplished with little possibility of 'errors. In preparing the
proper prescription fdtisazopanbn ol pliarpatiesnd ptodacebpreseeibst PRIbY perform
many tasks including evaluation and determ nation of the proper conponents
and their ragbieing hethaMlG@ROMPXtandran APdEOMIX compovnder, typicalinbyt he type
of patient i.e, neonatal, and weight of patjent, be to consi dered.

fustlk Rt ioed g bt

o o DLt kSl i e Bl TP ARLUGR B

Rgeiscs:r :/\Ef : or?ohﬂﬁug‘r S ﬁ?or%n fézﬁré gﬂ}eysnaﬁelgel r ez|£ a][muni)(s) o'?‘ 'sous?fé(g:’}él'l _sg‘?u]t i/ggsi. ni S
Kﬁ%\é&t(?cgﬂs HJTQ% gﬁaglcf)e ng%rf}%l:ufcﬁ mHFRavthé B?%étb?ﬁtg) &%Hrﬁférﬁﬁ

preparing PN resu rom y I'ssues re to the conponents
that are pl ap@shigh vél@mercdagidilRat i lowWovdlahieRoiganehts ditlet S@flieatiallyie
interaction between a drug and all other conponents with which that™ drug
conmes i o aprbacimrenthc! Allematively, teisihgleicoapoundédmwuld haenbothtdigighont ai ner
and 20 other drugs in‘'the same PN. Conpatibility is divided into two

subcat egor i emlwhe aoduie aphg dowatolzme neddula that hewliddednstorthadtdal i ty.

Physical compatibility is defined as an inconpati bi Iitfy that will alter the
physi cal appemmaee manifolda chrmmonttigustenitule eaweriedg aifinad bag omal change
such as precipitation, gas evolutiqn or change in color. Chem cal

i nconpat i bi IGONIAARET,PEIMKG FERATAIGNA IBBsf-EFﬁ@ég-but 2s nmust be analytically

d. Chemcal i ibiliti .0f ch i h
Lested. Cnem cal e LS PSEA R Bl PSRl B "
il vence cqstpatd Blhpdindels WiheicRty a8pSsdiBle. 'Heitiehly iPeddifarlyidiedid uent

by seeking to maximize the number of PN’s prepared over a given period of

time or “throughput”. However, the complexity of properly preparing PN
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4 Mach 2003 vol unme, concentration |evels, the order of adm xing and the pH.
There are two steps in the evaluation of conpatibility and parenteral

adm xtures. First, conpatibility of the entire PN over the period between
preparation of the adm xture and conpl etion of delivery tozltrugrcﬁ%bi?”t S
shoul d be eval uated prior to conpoundi ng. Secondly, the conpounding
preparation process nust be planned in a way to allow for conpatibility
whi l e t he compoundi ng process is proceeding. For exanple, the conpatibility
bet ween a swirdsaoshiwidown soeh tigroaghimd. tAreahef éomplexity maygbefoundiiner or any
intermediate m xing container and the solution present in that container
shoul d be edatemmining theprapey PNnfr argiven pisseriionofor ai pandculpd ptieat.e packaged
at concentrations which are inconpatible with other solutjons nust be

di | ut ed bef 8feuraichy Prepaeng the PNandaccoupting exbiling foathe ANs Howerelmbers. As

can be appreciated the highest dilutiqgn .l cur _when the greatest anount
of i Lut | o SHiehY 6hetadant B aaemeulland Sitienc G EnatRR MELBE S Wbt cn e
sol utions ar i . : L no acid or dextrose source

sol ution wag?&ﬁgﬁ%legqﬁggggf%?i%@w&&ea and yet are typically

conpati ble wth nost Lo . i ég@ﬂé ; ol utions
woul d be transferred f1 ﬁg@%ﬁgg&%ﬁ@%fn con tg(i)ﬁgj?@ ré}?%mgﬂgétirbﬁlt%g}iedi ate

m xi ng Phaﬂ?ﬁﬁﬁni@stdhhﬂt[ﬁrwﬁﬁﬂaﬁﬁu{sﬁﬁ ifeQidihg etduatien Aid detdithimatioh of
conplexity that nust be considered is the prevention of the contact between
hi ghl y conc¢in paipericomponéms andiheitreapective aorquats. bPatienit specéfic Factdriser al ong
a conmon flowpath in the conpounder. In a representative instances,

al t hough soimcluding|the typesofimayient bevneonaigl, sod aveaght afipatient, avilldagch of a
transfer flowpath, there may be a section along g transfer 25 flowpath

whi ch i d0cosabsidesd; Amprong theability of bhepbarmacisignypalgng sugthi s common 1 ow

P;i o modi ot GVl N ﬁ%%%nﬁﬁﬁ‘aﬁ’&ﬂl E‘rf%&{s‘ﬁ%?%é%é?p&? and réfﬁw‘é‘ﬁg%er or
4 NMa ..200 i i . .
gotsgir bili typ81rssclgll_§}5f)ﬁfﬁ8ffw e(frr{lﬁg(%ﬂ\cﬁ%ﬁ%gﬁpﬁqrgogvégk%lggeé@%lg%g&ig’rht i60_n al ong a
common f | 0WeBBldioh Seduftel 5 hel SHEAnRAGHDR fdiOfh RRLhndlldnf fectfd Whyahet 1 on has
u g | she

been transferre I'us IS s acconp wth a solution which is
conpati bl e Wréderipabh diﬂif&sﬂfdrﬁrgeﬁ&!aﬂ%'ld@ﬁrétﬁarﬁ@hxhts@%’sbﬂ@e%@ldﬂi’oh@.ﬂ to be added
after the flush. As can be appreciated frequent flushing dilute the

i nconpatisbl e sol uti onAstiberetbinowrk imphdrhmcy poagtiet imueh lofitheddrhplekap
decrease throughput. Also there nust be a source of fluid for such a

fl ushi ng schevavedireprepariog PO¥ results fronueompagitsblyussussgelating éo theer be a
conpati bl e source solution which forns a_part of_ the ig’r,esc‘rigtuon or the
sol uti on pr €SEMONeRis AR placed in thepmsestibeg N o SCompatiprhity s defined e fi nal

i i t aj ner. | t tices,,.th i bed
amount. of s dheitretonpevesne JugandaiRibenpdnh VRS B RS | °

t f d first t fi nal.. ' i j ]t i

pur poses. andouled infstboi inpfRgin b Ml dothe BARE, fR-chuPleriad) C".
by def aujyt i O o fi - - ' RARE)

ot ut 1 orlunioiier g e i I o p PR S AP Al B oM "3 aun
fromthe fi RahicRard phyRetal aPall dﬁ%Hehﬁczfl'c'éﬁfpaiibﬂ{lXI Pﬁyﬁib@laéongﬂibfm@ is

returning the flush to the'final bag decreases roughput . the 20 ot her
hand hol di nglefined agan dncumpatitfilisyrthaowillialiterghs physieal appeaiancsof e f | ushi ng
may | ead to instances where two inconpatible solutions conme into contact
wi t h each otdreg, typicaly résubiag in a visgakt¢hamge sueh ashpretipitaiing, gasgyetutiondi | ut ed
to a conpati bl e concentration. o .

or a change in color. Chemical incompatibilities are not visually observed but

25 must be analytically tested. Chemical incompatibilities occur as a result of
changes in the active drug such as oxidation or photodegradation. Factors that

can influence compatibility include, but are not limited to the total diluent
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In an effort to increase efficiency, a pharmacist will typically 2s group
sol ution containers in dependence on the operating schene of the conpounder
so that ingredients which are conpatible with each other (at source
solution concentration) are added together sequentially betjyfsgenhrbeses -5
4 March 2003 which are set by the pharmacist. After nmaking a determ nation
regarding the conpatibility of the various solutions the pharmaci st may
group a set of conpatible solutions on station 1-4, a second set of

conpati bl e of ati bl e sol ns on ns .5-8 tc with rinses set
after statioN® f‘l‘ EP&?‘?W@O“E‘T’ %&8 a ’H"‘dﬁg?f‘@&eai’wadm xture may

reater tine and effor FHAFRLE Bﬁ%?%ﬁ%f'ﬁ{h%m@ﬁﬁﬁﬁé%tf%§ﬁ%ﬂﬁnr#%§ﬁeéi‘egﬁi Gt a
stati on whi claRfrdlRARWAEL O fun ARl GF REEnhRAPNAflt fe ot at on

arr angement adrins] ng schene er I's not optimal. ‘Anot

consi derati OBetwenq)raimtmﬁﬁ\e%ﬁﬂxﬁ@ma&hﬁmmdﬂd@heei@rmﬁé aﬁe:&ns
conprising a mxture of TNA and TPN is |ipid hazing in which a trace of

lipid is presknildbo exaluated privgltoiconiponhding. iSecondly! thexonipdundingdi ds. Hazi ng
can be produced by lipids being present in anmounts as |low as one to 3 parts
per million. pSpataticaziracessimust by piamaetl yn e oray todilow for comnpatibslityi whilon
containing lipids is conpounded i medi ately prior to a prescription which
is not to coHicsompausiding processds pegdesdings Fiesexganla, the ompatiilisy to create
a health haz

h d h P h, be i nfused b
Tater st akBAWesh ApopRee M Bae Bides 6 BF LDV ARES AT I D, om an
formyl ati tible P d.the h | 2
be' i st akenl Jeredifa kRN ng: $Aa g preSein et ShHaPie shedid oy ™
k t t
f)(ragscriop I glngcgg%lgf“%?g% ﬁ{%g}s‘“y&&?g‘%g%ﬁn%ﬁ’c}ﬁ’?‘%mggr% @gé@é‘?fushl ng wll
decrease thr e&%ﬂuﬁuaﬁsdwﬂ&h a@@éﬂ&b@dt%l@mtﬁ%hé’resolﬂ_t%dsQﬁﬁﬁfb%edlhﬂécpughIOUt

t he pharnmaci st may decrease such ' ushing by grouping lipid

prescri pti onbefop@wRyonteial GoMadt ik chcivethar ine@hiche@mbepact on

flexibility. If lipid hazing is not ail issue, the possibility of lipid
hazi ng shoul d be comuAs can bel apprepiatebihe higlesadducompoll odcugwhérethes 4
March 2003 sol ution and who are admnistrating the PN to the patient to
prevent the griatast ameuntofglilutingtfinids pie dledady\presgnt na&hetcnataamﬁmtmre has
becone unst abl e. Qhe[ nmet hods .of seeking to prevent Ilp a2| ng are to

use a cokpl ePdich thesq %P@SPF‘OWEBH et E?Fee’iaf‘}ﬂlﬁsa“ﬂ‘é‘otq? OF ARIUISExXi ng
t Ho f | f 1 ushi
or rinetng GSPITEe SOrtieRoR T Fufh £ lasB PREIOTE S BN YA AT PREFSBUCe. 1 pids
to the fl ddi t
into the Q?Qﬁggtllﬂ@%lﬁ?%gg%kﬁﬁ#ésmﬁ\d@%%ﬂld ke ?n Mﬁ?gﬁgﬁolﬁp‘ﬁnf‘ Ing to

t he conpl exi conpoundi e pharnaci st nust consider is the accuracy

limts of thggBOHARGESeS fisdt tb'ﬂ?éﬁﬁﬁlec%widlﬁéﬂd?rté ahg xﬁ\ﬂéh%dﬁ?é/ﬁnilﬂgr edi ent s
in volunme |levels below the accuracy Iimt of the cohpounder will ITkely be

added by handhambéns:gd) dfue meu@g@ce%moﬁgnual addi ti on decreases
t hroughput. Al so inefficiencies inherent in the adm nistration of the PICT

to the pasient such asAnesitional verhphaxityithatadostitiestonsidersd s¢hs nust al so be
consi dered. Accounti n? for the conplexities
prevention of the contact between highly concentrated solutions which are
incompatible with each other along a common flowpath in the compounder. In
a representative instances, although source solutions may flow along separate
tubes for much of a transfer flowpath, there may be a section along a transfer
25 flowpath which is common to the two incompatible source solutions. This

common flow path may be found along any part of the flow path such as in an

intermediate mixing chamber or after the intermediate mixing chamber or after

4.



15 has proven to be time consumng and lead to inefficient activities and
practices. For reinbursenent and record keepi ng purposes, the prepared

adm xture nust be accounted for which is generally acconplished by
reporting either manually or electronically transferring infaidakoon into a
facility's 20 accounting system The steps the pharmaci st nust performto
insure that an adm xture is properly accounted for should be mnimzed to
increase efficiency. Thus, it is a prinmary object of the present invention
to provide apswighiayedlveet hod and apparatus for preparing and accounting
for patenteral 2s nutrition solutions. It is a further object of the
present invention to fOovimthal watdut tha gossipiityaofis sélatiopbepsy i ng a
parenteral adm xture to reduce instances of inconpatibility, which
preferably iincompaiblg with awecand sohutioneaiong k samaon flew path isver@ushohe3 et hod

that will accommobdate many known active ingredi ents and. ot her conponents
that are setCoHPeER tlaw pathafies eaelpsolption h%b%mwm: WW@& Bul arly,

For  par ert erssompitd e it b Frpoan oy BRI SrBsaiee | *ana

for Droper] v AGapuItidi Bty 1. RIGRAFEN RN, Wecl Bhuldiectyet ool oo

being i nplenénted in co oftware. IS anot her pri‘mar j ect of the

present i nveid it hﬁslphg‘diﬂ?e ﬁx‘é(ih%(gﬂyl-;itm?é %ﬁﬁoﬁ‘?ﬁn@%mg%iﬂgﬁﬁéﬁt us for

preparing a parenteral adm xture ncreasi ng the t ut of a

conpounder, ¢ymputitdebliywily alkb debicaseirduphipue nunber of rinses that have to
be perfornmed. A related object of the present invention lies in the

provi sion for sel ecti w&lsy thereenuit be agotitve afiftied farsucharflieshind schepteur al ity
of adm xture _solutions or conpatibility groups that nmay reside in a
prescri pto onlhe souree ef sidh Gushmg solptiensanay eitkerhesseompatibdasourcech as by
maxi m zing the nunber of is prescriptions which nay be prepared over a set
time peri od.soMtiff whisd forms @ pasy @fcthe presenplion eshgsolutipapessntii at o provi de
such an i nproved net had al?d fﬁggar at uaqnf or c.ong‘%ﬁl I li ngea conpounder of the
type which HQWRSHEam,enamber spehyas R agmixtuee 1nfae 4l MR NG, e f or
adm xi ng conRon S.Dpri tq transferring ts of hapber to
a1, COTRERSIL Dbt Aol ASEBSEHHAS G SRR R, o B ERRA ST
present i nvephicAnird L& A fhEnPSOULISALIe Hpically transferred first to the final
15 container for expediency and dilution purposes and are not available as
flushing solutions. In this instance and by default the solution in the final bag
must be compatible with the solution which is to be flushed, and the flushing
solution will be drawn from the final container. Drawing the flush from the
final bag and returning the flush to the final bag decreases throughput. On the
20  other hand holding back an amount of the diluting source solutions for flushing
may lead to instances where two incompatible solutions come into contact with
each other in the final mixing chamber without being properly diluted to a
compatible concentration.
In an effort to increase efficiency, a pharmacist will typically
25  group solution containers in dependence on the operating scheme of the

compounder so that ingredients which are compatible with each other (at

source solution concentration) are added together sequentially between rinses
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patient specific data to enhance the ability of the pharmacist to
efficiently fornulate and safely conpound adm xtures from prescriptions.
Still another object of the present invention is to provide an 2s inproved
nmet hod and apparatus for allow ng the pharnmaci st to effici amdrsh 2003pensat e
for the accuracy limts of the conpounder and inefficiencies in

adm nistering the PN to the patient such as the fluid which is lost in the
-S 4 March 2003 adm nistration sets. Yet another object of the present

i nvention i syRigh BFO¥tHS tﬁ@Phﬁrﬁﬁwﬁd A(Wérhﬁﬂ(iﬁ%_ﬂ dRRRAiAdtith Wpafding fitd udes a
hi gher concentration fornmulation of an ingredient to be substituted for a
prescribed fopmpakidilitgrofihié vaes ey soluisnswhe pharmacie nily gitoupch $dtefd may be
provi ded by conpati ble other ingredients so that the volume of the

resul tant acwompatible sadunoms on station Ardtarsecondjas of compatibleppfesanpatibleent i on
is to provide such an inproved nethod and apparatus which controls the
conpoundi ng SeBitigns on statigns SaB eefc vattbringas setrgr stationg, statian $eteg adhered to

d h _alert t. [ tally’i ed el ated object is.t
ot ovi do. For HORe\GhPacisu A SCOANNE i ToREcT 3PS WG Ol Farapatp G
ing.. ARpth j.ect. of the. t .l ' st id t hod
ot appar at B AP ot AGEE ERE0, ol T e bRat At Bl 071 Ty of
and appar: il A Users PO
acei dent al | RRape PERARgRdR. oL X sl e hos AhCs RF o dBer e, 2ot ner

aspect of thﬁarpécgﬁ%eisfh‘ﬁ%ﬂtdrfé'hglkﬁﬁh?aﬂcﬁriﬁﬁﬁg sERINAPPRIsAdwevePis HSE 1N

controlling the operation of at "l east one pharnmaceutical conpounder adapted
to sel ecti velpyinialansfer prescribed amounts of pharnaceutical conponents
fromindividual source containers through el ongated hol |l ow transfer neans
to a final container iAnatheteronsiepatamafioe agphprmaust whémcompoundinge, sai d
appar atus conprising: conputing nmeans having nenory neans for storing

i nst ruct i ongnilbipleoprgseriptiapstdompisieg amistuxe of THA end TP is hpydihaaging in
conpounders tq prepare a prescribed adm xture, sai.d penory neans i ncluding
data rel ati r\*d“?gaéfqﬁpmfém@SSIH’PSQH%"BWWH&@BU?'P which R kR 5PBtThat may be

transferred to,prepare th% prescrinntion agn:i xture, and data ccincerni ng the
operat i ng cHIBGE IRABE cag bepraguedy MRAS EnEpKeselt R HmANRR SSIANES he

t i t t | ¢ 4 4 i ti
hel udi ng ad Eeao e SR Schuectud WAE BB SR RERLT (00 ToF SRt on

link wit)h eqrbsripiBR'BHBANNBApidSisiAnifounde® thililaedy prior to a

prescription which is not to contain lipids. Lipid hazing is not generally

believed to create a health hazard, however lipid hazing in a PN which is to be

infused may be later mistaken for a PN with unacceptable precipitation arising

from an error in formulating a compatible PN solution, and the hazy solution
20 may be mistakenly discarded.

If lipid-hazing is an issue the pharmacist may seek to avoid such
problems by flushing the compounder after each prescription containing lipids
is compounded. However, such flushing will decrease throughput and not be
totally effective. To increase throughput, the pharmacist may decrease such

35 flushing by grouping lipid prescriptions; however such groupings have a
negative impact on flexibility. If lipid hazing is not an issue, the possibility ot

lipid hazing should be communicated to persons who are compounding the
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sai d conmputing neans being adapted to receive a prescription adm xture,
identify the pharmaceutical conponents thereof, determ ne the conpatibility
of the pharmaceutical conmponents relative to one another, determ ne the
order in which the conmponents are transferred in preparing @gmgrgégription
adm xture. and comuni cate the instructions for preparing t prg ription
adm xture to the conpounders that are to be used in preparing the
prescription adm xture. According to further aspect of the present
invention, there is provided a pethod of controlling the operation of at

the patiet

| east pgedpf?’& yhanAnd whp a@cﬂ%%@%ﬁ?&‘l“g&%?g&ot f _P\Pg‘i_"ﬁﬁnf F}Eflnsf er

t . .
e o o TR RIS Ol o2, |
order to prepare a pregféy @Eih%'as ﬁflgééktulig]g &U&gﬁgﬁ?&%@ﬁg'dré 4 & conputing

means havi ng nenory neans for storing uct 1 perating the

appar at us angmléteROstpasitd l6G phitefor MECRHIAY €6 thed BndlRAiEcentRinesCr i bed
adm xture, with the nmenory neans including data relating to a plurality of

t he phar rsacddbweedr, onoglipidna® prbosdnt iy final comaimte flusking or pineipgnsiigde
prescription adm xture, and data concerning the operating characteristics
of at |east soh#iosffremdhe finplcomdainer wHhintroduce hipidsantosthedlewpath eudt o
control, the conputing peans_including at | east one conmunication port for
est abl i shi ngnay edisshipid Bazing in 2 swbsgaventd™n conpounder that is to be

trolled, th th i Si t .St f. Vi i pti
adni xtur o i n' the compAqaieE HaeEOmRIGHD FLrargPaHiae s PIRTABSt RBSkoUnt s
f the 9 4 h 2003 ph C [ t i pti
ot ur o: - PER e oA B A RS Yo BRRRRE bl B P S ohponent s
rel ativey o oRgn830L firedis 7 FbRIdPIVER HIGEind RedbhsNibfiGegaaponent s are
transferred during t preparation of the prescription adm xture; and,

conmmuni cat i %ﬁﬂ%ﬁmﬂ@ﬁﬂl%kél?% added B?Qﬁﬁﬂiu@wizidg% BYeRee. | PldhQRa@ehm xture to
the at | east one conpounder”that is to be used 1 n preparing the

prescri pti ormdditionddcieasesithesegtputl Aldfeineffigiendiss inheterb@cthize apparent to
those of ordinary skill in the art upon reading the follow ng detail ed
descri pti on,adntiniseratied ef therN tto thehpatmnt sudheas sidwahyalpmes imhi ch: FI GURE 1
is a block diagramillustrati n'g t he apparatus of the present invention
shown in t headmiptsirtion ety muss plse e aensidatpda Aegauningipr thetgmtexipgs i ent
conputer which is networked to the a rat us. of. the pr.esent invention and
wi th t helSapgsAroendods tHpe Fapsupung a@@ﬂ?@é@e‘&"&&‘%ﬁﬁ%ﬁ@éﬂgdand printers:;
FIG 2 is a per sdogcti ve view of a representative conpounder that
Tactices.
For reimbursement and record keeping purposes, the prepared
admixture must be accounted for which is generally accomplished by reporting
either manually or electronically transferring information into a facility’s
20 accounting system. The steps the pharmacist must perform to insure that an
admixture is properly accounted for should be minimized to increase
efficiency.
Thus, it is a primary object of the present invention to provide an
improved method and apparatus for preparing and accounting for patenteral
25 nutrition solutions. It is a further object of the present invention to provide a

method and apparatus for preparing a parenteral admixture to reduce instances

of incompatibility, which preferably includes a software implementation of the

-7-



may be controlled by the nethod and apparatus of the present invention, and
particularly show ng the conpounder having a funnel or internediate

contai ner in which source conponents are placed either sequentially or
concurrently 9b 4 March 2003 before being transferred tO:PMf%RQ@OQag;

and, FIG 3 is a perspective view of a second representative 8onp uhder
that nay be controlled by the nethod and apparatus of the presentation. 5
FI GS. 4a-4h together conprise a flow chart for controlling the conmpoundi ng

of a prescribed adm xture in accordance,with the present invention.

e LED. Destiams et Al SabmBTRIARARY khhha ablfe Rief@Rls iR B oot ea to a
met hod and a rleb i : E‘B@H ' : yARCceuti cal

adm xt ures, %@Pgﬁ%ﬂéf‘@%ﬁ%‘gﬁé&ﬁﬁg 1ﬁ§/a§§§seﬁ%y ne[bqlloérlgnnlgguerg%(;%ng%unders t hat
may be renot ghyichReRY, 80isaSeRitdd 8bjeer fojftotiiRiskalelRis tBP;fS‘HéH&ﬁﬁg or processing
means that IS interconnected with the ‘conpounders. Referring to FIG 1, the
control | er 1presoriptidry foripacaméeradhdmixthfshfos confrdilingahd compoundihg@r storing
pharmaceutical data in the formof a database as well as operating software
for use if ceopparetus; md foomropertie ascoamting tfowcthe pecpaptrbadhixéorei voitle the.  The
conputer 10 is preferably a nmulti-user. nulti-tasking conputer that has a
comuni cat i oftratagies bgurg meplementeddormempuiterfofvatdnpounders 12, 14 and 16
and ot her 2o peripheral .equipnent, such as printers 18 and 20 by .

communi cati on | inks 22htlﬁaf10¢fa§yp5§1wmw%9¥ thgipreseptnvention pioyider a

| ocal area net

Kk ] K he | i i f
L nehoove. TRRDkHmBiaedindhga ahF abRA NG ok ook g BilspliaP S T o
th i i il t
at thi o 11 meoY SEEE e (RO BTR oo B R ety &Y in B L 34
having akeyQaaidr 8NAnsdsSRhENaR! toYelirforhieBUt devi ce such as a laptop

conputer 26 or other handheld deivice that I1s adapted to enter

prescriptions and i npuij reldted oBjeBoEthe38sent iiffehtion liehim thepréwisioatfory t he
control |l er conputer software. e conpounders nmay be located in different

areas of a hedettivaly defeamining the order @8 reoresefi 4 pluraliy obadwliithmr ent 1 oors
of a hospital or even at different hospitals. The conpounders 12 and 14 as
wel | as the pelutipes oneompatibidityrigraipsiatanay tesulgtin@ prescsiphiogpiambrd i n Fl G
1, whereas the_ renmni nder of the equjipnent is shown tqQ be located jn

hospital A. tHisienthspreparethgmrescapyionsisuch pg by maaximezng theamrabsiRfunder or

nbi nat i f d , h , i nt. I | s that l'ied
Lo the. prescPlEaPUSHH ALLEaY hEPrarised SHETIME RGOt  of | er comput er
10 is preferably int er%’ﬂx@?&&&‘iilgﬁ gﬁje?t QF{B%rp?%seHP Lhddn Fs%@;&‘{gﬁ%%ﬁcﬁ hat
may be used to prepare and tecor M1 ng statenents anong ot her functions.

The present 5HY1%EH‘R:'& ﬂ\éth@@l%ﬁ%ﬁ)@%&t&é’ ) Q:Ghtrﬁﬂirﬁﬁ%u&ﬂﬁﬁoimﬂﬁﬁbf fhe t?ﬁgrpounders

12, 14 and 16. The presence of machines in Rospital Bis to Ihdicate
that two di fgfiéhatiliyeem icrfiRiRas ARl dRmERe susess 4 fundeluradimifhgt s to

prepare prescription adm xtures, such as by but one exanple, the
components prior to transferring the contents of the chamber to the final
20 mixing chamber such as a final bag
Another object of the present invention lies in the provision of
patient specific data to enhance the ability of the pharmacist to efficiently
formulate and safely compound admixtures from prescriptions.
Still another object of the present invention is to provide an
25 improved method and apparatus for allowing the pharmacist to efficiently

compensate for the accuracy limits of the compounder and inefficiencies in

administering the PN to the patient such as the fluid which is lost in the
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af orenenti oned AUTOM X and M CROM X conpounders. Thus, the conpounders 12
may be a conpounder adapted for transfer of high volune additives and the
conpounder 14 nmay be a conpounder adapted for | ow volune additives.
Moreover the conpounder 16 may be adapted to transfer ?o botfi,Rj,9hgyo!l ume
and | ow vol une anobunts of ingredients. Referring to FIG 2, a perspective
view of a |l owflow nodul e conpounder is illustrated and is adapted to
transfer snmall _ volunes of conponents such as mcro-nutrients and ot her
drugs froradoHBisatiQaISESour ce contai ners 30. However) prescription

adm xtures may be prepared by a sipgle 2s conmpounder 16 adapted to transfer
hi gh vol une and | ow V3% e&HHJeFFQQ%CGFeWFNVSP@‘&§n‘BMﬁWQF§“attached to a

R MR R R R N I
. eGSR RIAE SRR ol ERAAARLA R U R PA gyt 1L 02

fluid con o a si € contfal ner or nne is
suspended detéfifed WAGtheLlHe BRSREHM 36 @\jﬁ‘f LRRd KAl dmesteeBing 36 wei ghs
the total weight of the funnel 34 to syae ePop aﬁﬁﬁtfgﬁﬁ S?Bnar, which is

i ndi cati véngiediehes sonthantheofoliimy ioff therebitieant ddmgx tudSisdhingmizedl ven tine. The
funnel 34 is closed and is connected to a pressure conduit 38 that is
connect-ed to a presdnaheradnect af theopresand imventivans tesprovidessughaal ve 40 by
exanpl e. The pressure nmeans is preferably a single peristaltic punp which
can sel ectimpgpvedanethod and<ipparagusawhichsgatrplsdhe compounrding to alert users unnel 34
to control the direction and flow of, fluid into and out of the funnel 34.
The funnelWhsn igremmended Yinats arg nopbeing adhered 1 andiswch aderts AEaNQtxt ends to a

d | usi 4 that i,s,int d. the f ..34 dth
Final bag EHaEaAlK ARy A gflaediabictt FRPBEEdor S ope e PRIAE neans 40
?nd 44, a%‘f‘tﬁ@{atigglgl%sﬂiro‘.fzﬁﬁﬁﬁﬂéav{n{rﬂln%t can be drawn into the funnel and is

ransferred out of It. a

ese ne porfions of the machine can al so control

the direction of fl%oﬂ%}ddtr@koﬂué;ftege%@imnhbaﬁ@toﬁsrbeméﬂ;n%uwae_fi nal bag

46 and can be renoved fromthe tinal bag for the purpose of rinsing the

funnel 34andaggiratdsedhicheedided instdncafoexier® userdto thequspiMIGT ldapt ed to
transfer | ow vol une conponents, at |east as of approximately April 1990 is
20 descr i bezingandshepossibilitythabswddipid hazingovill s actdentadly tmastaken sane
assignee as the present invention. and is incorporated by specific

r ef er ence fofcteugacceplablepreeipitaléonmer ci al M CROM X conpounder nay enbody
certain inmprovenents conpared to the 485 patent, but is believed to be -
simlar to that desxri bedd in the patent. 35.The conpounder 12 pay al so
include an assenbl yACRATIINELIANQRE AsPgalPf the oretqntipvagtiopndereet hods of

oper at i OnjsSpevidsd APPaPitullos W SehtTBANARREE and swi tching nmechani sm

al one or in conbination with--12 4 March 2003 vol unetric delivery mnethods
, possi bl uﬁ)érﬁﬁbmdf agleastionerphiatmacetichl csnpdvadeoataptediionspleteiviebyes suppl i ed
commercially by the BAXA Corporation of Englewood, Colorado. Referring to
Fig. 3 a fremsfleprescritmdi areownts bf pharomgsouticié components froppinslividuet whi ch i s
particularly suited for transferring | arge volume additives. The conpounder
50 i ncl udseliree pomBmersothrough ¢lpagated gm\@wg@nwam@ng tes2 fipal eontadisper ate with

a disposaple transfer set 54 tp pu fluids, fromindividual source
cont ai ner ¥t 9geF {0 prepRigA P@éﬁfﬁl%‘{%%mrﬁew%ﬂﬂa&f“ﬁﬁmﬁs&g' of an exanpl e

f d d d .| | J f
Approxi mately 1909 SUNBTS IeRRF hevies MRy Mips FOR8658E ulerigfE®o,5° 50
appr ox _ ! : o g
ncor por alhpPEpHiine B ppFaaBitna Yol itifolRe tigfedthFnlers BiROhRE | U0 3
corrpoundef%&@argagnﬁﬂm&gr %agm E%e@@w%%aum@g&@m@gm bﬁ%ﬁi@nd " 349

pat ents, t el eve ar to that described in the 15 patent.
of the pharmaceutical components that may be transferred to prepare the

prescription admixture, and data concerning the operating characteristics of at

least one of the compounders that the apparatus is adapted to control;



Preparing the Prescription In an exanple of a process for utilizing the
preferred enbodi nent of the present invention, a physician or other
heal t hcare provider 20 or group of providers determ ne what is the
parenteral nutritional needs of a patient and arrive at a prescription. A

h ist will th . i ption into.doMaich2003
Bmounts or concent r afh g BBy PlaR igsLane om@ iionantt o ot e ed
to the patifBpkstadiikia: AEBHM it ion IV With RadlPDARAGHGFe: il fy BET | CUl ar

patient. For exanpl e patient may not be able 0 accept a large
amount of ‘fdoWt@lledr enterally and, the nutritional needs will need to be
acconplished within a mninml amount of fluid. One exanple of a fluid
restricted patient isiidcogpudihgimeantbeing adipeddoirddcives prdserigdsnr ed anmount
4 March 2003 of an _additive in a snmaller total volune, Phe | evel of

concent r at admixtire, identidyl the plmrmceuteal compotmngs d@reafyddterrhingtthe i n t he PN
than if nore of a diluent volune could be used. This higher concentration
may | ead tso@patbiditieef thephasmaceusisabeamponentsrefativisite opewnothest her addi ti ves
in the PN and ma ﬁxc?fged.s algce table limts for that patient. Referring to
figure Fi g@FtEBYIG He Offerin avhuch the companchisire trapsfeprd inpegparingither s pat i ent
identifyin .Q. - a patient 1D code.into the controller utilizing

t he keyboa?ffggést(' %rkjg"?:‘&%e: g‘?‘i&“&‘BﬁW%‘ﬁ? ﬂ}e 'Eg‘f‘f%@ﬁ‘srfeﬁaf&&‘@"&m? accept s
patient spe@ifiiGe t.an tion suych to as

t he conput gfésé?gttlgl?na%(%{"%ﬁ ﬁéﬁ‘%)é%%@ ?‘%&éggﬁg?%ﬁﬁé’%gﬁgégﬁ%f V% on on t he
di splay 23prdghRplidPgdfifxtp@t | ent specific data which is preferably utilized
by the conProIIer 10 in the preferred enbodinent is the patient type such
as premature, neonatal, pediatric or adult, etc. In an alternate

enbodi ment, the pradcdedim e ferthbe apFddecst tl?epﬁﬁél_sfe'n@ et A idh! figdey into the
controller 10 or a 15 storage |location therein. The controller 10 al so
retai ns ihpgosidsdaymatbedafgrnirellinng e oparson of athe acceptabl e

enbod mendest ue BEaT RGP pempagndstagapEiip s RRivAy teensderardidingd ocat fon,
trati f he; | i -1, | | t 20t

and set ¢ AR TR atoicR (PSR a B OGS BRI  Sge Tor

that part 't&eahgﬁ eRitigh®Athollb® fadsféd méanﬁ@moﬂhmmngagﬁ?o@teg &ﬁg.;&ﬁgf@ ng to

patient attriButes“such as various patient ages and wei g e retained
in the dabagpreiRiption adfGaturs thenthdPuiipihg aldopiputihg®yasehating pref erred
concentration range with attribute specific ranges. ?s In a further
enbodi mentmerht8 edisrfot teringanstalctions fot gparating Hiegappatréus hind fadj usting t he
concentration range in dependence on predeterm ned patient specific factors
such as t kentrglingfthe bempeuadens to prepare dpidacbeabdaixrhg withhtheependence on
the patient specific data, the controller 10 may eval uate whet her the
pr ef er r ed memoesmeans inplpdngrdasa eclabng theppuelivmf thpabiafmaceugisal and may t hen
adjusts the range (bl ock 74).

. components that may be transferred to prepare the prescription admixture, and

|

* data conceming the operating characteristics of at least one of the

compounders that the apparatus is adapted to control, the computing means
including at least one communication port for establishing a communication
link with each compounder that is to be controlled, the method comprising the

steps of:

receiving a prescription admixture in the

computing means;

identifying and determining the amounts of the
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The health care provider will then enter the prescription (block 5 76) by,
for exanple, utilizing the keyboard 25. In entering the prescription, the
provider will set concentration levels of the ingredient solutions so that
upon conpounding the PN will correspond to the prescription.,,The troller
10 allows the prescription to be entered in several differgﬂvafggﬁgfs. By

way of exanple the controller 10 may accept inputs of the ingredients in
percent ofP a?‘?‘ﬁlﬁf’ Greens 088%{@%%1%8&‘15@?‘“%“ vol ume or an anount

corresponding to the per unit i ght. of, the ti.ent . the provider is
entering the prescription thed\ggeﬁ'?wgpgé?c iﬂngﬁé@ﬁﬁ?‘h ent er ed

concent ra?wgﬁ&?‘%ﬁ%‘émg]ﬁ%m%% SiftNg8the Pl ock 78). If a concentration

is entere e range, an errofr nessage is 1s displayed on
the display 23. In addition, Uf:tehh?x\iﬁé@ﬂégﬂérﬁﬂ%(&tﬁecbﬂgf?\@ht% eW th an

i nappropriate format an error or alarm message is display é) on the display
to alert ttremsfeesdidurings the peeparaiion ofthepresopipaionfadaiixtudéudopri ate format is
where the concentration is entered in units of nmeasure per the patients

wei ght but the patients wei ghcomasumoatirigeéhn lnsipictions forapreparing the pat ent
specific 20 data. In an alternate enbodi ment, after all the concentrations
have been PERICEPEEN AABUEYEE fotheat least apg cempaundeyithat is febg usedims i ngr edi ent s
and highlight w tg error. PEs%a es,those ingredients which fall outside the
range whi FHCRMUNEHAE RSERPHGR Witgredient. 2s In a further enbodinent,
tenpl at es of vari ouFheseswd othicr objectsovilldsqron appatent vathasesfpat i ent types
may be retained in a storage |ocation. The pharnmacist or controller 10 may
t hen cal | auginaheskibnplithe art apdn e¢ading thedoHpwingdetaileddeschippoo3whie adj ust t he
tenplate. In, .a still further enbodi nent, a previous prescription of the
pati ent nd§femdng ta depd@ched drayingsade Whidkt i on. The pharnacist or controller

10,y hen cal! Ub ARG | BUSAAaBSEE hb B g0D,
o arm v SrE g LR S SFSTRBARbhe SR PGS 2r0e e

desi red. ) : i | | i nst ances

al | ow thegggéj\??g%t;g@tlw{cégpﬁésE‘E@O%‘?(g? %&E}Eﬁﬁﬁ%gﬁj&r ng‘;ﬂr{gfgﬂg roller 10 will
al | ow an qyediiondRRith tiCapfacatis 81R6 dpefativeR, Cinn@cedthichalpoaid&s certain
factors. One factor is whether the provider "entering the prescription has

t he cl ear andgrintergverride the particular alarm An each alarmmay require a
different | evel of clearance before the override is accepted. Sone al arns
mat not be overri ddé&iG. Thea pspective dee ofl aa@peasentatiee ebmpbunder thaovi der may
be 15 established by a uni que password that is requested by the controller
10 and entmagxbe sentegilesdpr dsrmethed apdappyatisf the prasentiayentioihgndf the entry

of the prescription or. at the occurrence of _an alarm (bl ock 84)., O her

net hods ofpaé‘é‘iugfﬁk)f &Fﬁ%‘é‘gtth%c?'é‘éﬁt'i‘é‘iﬁ'@f’ "t%ﬁm“&@?ﬂ%‘l‘e‘&?“éﬁ%@§8“%‘6}ﬂrenpI at ed
such as ke%cg{.&ss retina scans _or (the I.'{ ke. 20 I-n"addi tion tr@l est abl i shi ng
the cl ear AnAUGH SQYrEE FOMPPRES afeplaesd 7';‘?%‘?”%‘5 PEOTPHENTERY, ecogni zi ng
and appreciating the error nessage and for record keepi ng purposes. The
controller 10 may require that the rationale for the override be entered
into a note screen displayed on the display 23. For certain alarm
situations, the controller -10 does not allow any overrides even 2s with a
rational e (block 86). Conpatibility G oupings The preferred enbodi nent of
the present invention evaluates the -16 4 March 2003 conpatibilies of the
ingredients and the solutions into which the ingredient cones into contact

during the conpoundi ng process and also the solution in the final solution
bag 46 after the conpounding is conplete.
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In present practice, the evaluation of the final prepared PNis a s process
that is routinely perfornmed by pharnaci sts. The pharnaci sts conpare the
conponents of the final prepared adm xture to literature, which has

i nformation concerning conpatibility. Many tinmes, the Iitegﬁg&% 2b6 not
sufficiently specific to the exact type of ingredients int a nlx%ure
bei ng prepared, which requires the pharmaci st to use professional judgnent
in to deciding whether the resulting adm xture will be conpatible. In

accordance with the. presept inventiqn, the overall conpatibility evaluation
for conpl ex%ﬁ%‘%pﬁﬁ"gs‘r@ﬁ&ﬁ’&ﬁitpf f}'rﬁgﬁ?ég'sa% t he conpoundi ng of parenteral
nutrition, which broad ingcl udes PN :eenicn nd, cal ci um phosphat e
solubility screening. FgG‘Ij‘r:‘% %?%ﬁ%%cé“’g(r%’ré‘?‘g358%?8‘?%%%“@5“@“?&st screeni ng
step of conpak| LE L /M | er 10 which
may i ncl ude %@B@@% tgzy @gﬁ)% tﬁgﬁ%‘?@e@ %@i@g@?@gﬁ?oﬁga@% fch)'% limts as
descri bed abguReftafiggond step involves conparing the final concentration of
am no aci ds, dextrose and |ipid based conponents to the database of tested
20 admi xtares. Am no apIGS.cRMRdgeaRs canprize arftow phaitfbecoledlingsigs of

adm xtures have been conpiled through the testing of adm xtures and al so by
utilizing pubbmpbendingtofagtresceibed admaxiure inaceorianab adth thegiresembl y conpri ses
concentrations for both stable and unstable adm xtures with a notation of

t he study coHwenhems such as tine and tenperature. Preferable the database

2s includes adm xtures having identified source conponents such as by
exanpl e. brand naned am no acids. In the second step, the prescribed

SRR b R
range of ?(g stabl e ad?@?ﬁartay%tﬁgdpk% e’%&’?ﬁ%‘}ﬁt‘%ﬁgé{%‘é@gﬁg a?'(}étﬁﬁénahgxt step

wi t hout ge“eéﬁéa{rﬁ'@s %P@édt&‘ﬁiﬁ&l&*@nﬁ&%@?:ﬁgegf;rwgﬁﬁém%dﬁﬁxé%s, by some

vari ance ano or exanple by a s e anounts or

concentrat i ofhefd/fhle Tofipouadin@sie AafE BY oL rRcreRVATHURdeR thainahibe

adm xture. However, adm xtures with matches (or mxed stable and unstable
mat ches) to tdmotehskoabied rélative tathemonaotitacomaguten of peoocdading aseané tat is
preferably plus or mnus a set variation of the amounts of base conponents)
and yet haveintercpasented with the cempoundasni Rgfarting todi}Gbé, desioghatled as
potentially unstable. In an enbodi nent. of the present invention, if the
prescri b&l agempuier er gantolies 1rhassuiticient mewory forestoring pharapacspticalay be

D xt Ure ar 6380 S AE O U Agis s Ul S USRS Raop PSS bt { mvent | on
<t qOre b AR | . présehe i

ot ent 1 al |y CrrclBrk 2alboRbdira 2 SfermBbobifs AN The SRt O

admi xture. | ey SRR HA0H ANk askAEbHBLES thdltas A oRHhufiRaGEn ANY. Stabl e

or unstabl e xtures contain in se are re-eval uated. \Wen

this is donejntéficeAor HteRohAedidN@ dompdiiderd 2Nd dnlde] Ggid sihere i s then
conpared to 20 the entire database. The results of this conparison are

handl ed t®l | pefipigeralapapientsuel ais phiaterh a8 and @drbypcemimimidationdarksidzed.
Preferably, the pharmaci st woul d be provided a warni ng about the ignoring
of the am notlatimhydreawited br whieeless; mayde padndfia local areq netveorkg aiwitdaaecadoes
not match the database after reevaluation of the entire database, the
present i nveReivark@rthe liemeder aicombinatign f theabave. tthe eamputgr Ademast t hat

no simlar PN has peen prevjously ted. Wth regard to cal ci um phosphate
sol ubi lity sgaﬁfeﬁﬂwgfawfka%m&qaré 35 a6 vich 35 QIRFARCERSORKA AP dSHMERe <ol & s
in the sane solution is . . <.
common to commercially available computers at this time.
25 Other peripheral equipment can include a dumb terminal 24
having a keyboard and display or other input device such as a laptop computer

26 or other handheld device that is adapted to enter prescriptions and input
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-is 4 March 2003 dependent on many variables including, but unlimted to
concentration, tenperature, salt form order of m xing, pH am no acids
concentration, other additives and tinme. It has been the practice in the
prior art for the pharmaci st to conpare the final concentral{'honh f goth t he
calciumsalt and phosphate salt 5 to a solubility curve tha pe 2788 ificto
a given am no acids brand and final concentration. In the present

i nvention, the cal cium phosphate solubility screening in a conpl ex

conpoundi ng ;pg s IfSt ﬁ@ﬁ%@g&e%&aﬂmcﬁgﬁ%ﬁu S

concentration o oth t rumsalt a osphate salt a matrix of
known conpatmhdy bé Iotateliia diffefenk afday oP& heslihtard ficith saélPa8ahokpieat 6on by the
Phar maci st or previously input into the database e present 1invention uses
the matrix tom diffetent dloped 0fa hogpitabyr even atrdiffereathotpitaisafitieand fi nal
concentration. For exanple, a calcium phosphate solubility matrix for a
speci fi c anicompaundersbiZzeand hhgs wellas tlunpantepl 8 and teraninala24 anedoedted i ci um 1
s salts and phosphate _salts for a 1 % 2% and 4% final amno acid

C(r)]nceﬂt r &t ibcm.spl’ﬁi@ Hzglfntlaml@:@ﬁ thsnreanaindariol dhe eqtpmeRt tﬁ§h9r:mstellw_oi it %/ _
}‘ﬁ? ) ﬁV:; { IpGaie ﬁﬁﬁ‘kﬁf&a‘iﬂfﬁ@ntﬂ%é%gaerg‘ff{r?@gla?x?f\%n‘:?g%‘eé%ﬁé? '3 di spl ay on
solubi 11ty cMARnEHEES: S BioBRa B oRBSTIRY M by B Bitiiinedafie i ©

desi gnati on Sﬁ% ?éfgf‘cdotro%& bre AL RS T3 ¥@rnb\6/\‘){x}ﬁc§sﬁ. ?ﬂ%dti&l%gs hape to

assi st the cist 1n-achieving a prescription I i's conpatible.

However. in c3gfhutdrorD fsPréfepatilQimerfofhddedaieierchd HISBRAT dddhptBr Pg esent in
the final bag i's conpatible, Tonpatibility during the conpoundi ng 2s

process wustthdtansy bé usddktd prepareeamdrpédd bilmgaupatniidndrigesthed a sol ution
with a second solution at the time of contact nust be eval uated. The second
fluid may bdufictiond. i n a common conduit, internediate ni xi ng chanber or

final bag. -19 4 March 2003 To overcone this potential problem; he

phar maci st may adopt dhedwesant svention isadapiadioneairel cpmpevaders such akanpl e

it is common practi.ce that all di]luent volunes are added to t final bag
first so th&P “Qﬁréiltzi’38§“Mi6cﬂll§rl€e%§éﬁﬁwpﬁ"‘l"l‘i‘é“qsi‘ﬂé‘PSB‘ég(i%u‘setodiIut ed

nor odi eni 150EH8 By dffshintiugar OuiRlbg ] pels R BRS R 1 o

to rinsecfr Il J t i I n accordance
W th aanmgﬁg%%&eggéﬂg@ ?%F%?%g’e%%h%%vgntl ghg%ﬁéﬁgﬁﬁ ol I er conputer
10 may util iafgrehitAtibRENVA (TPORANX Bid MICROMIXCOMsuRdes. Tkl e concurrent
conpoundi ng of such conpatible to conponents into the final bag or an

i nt er nedi at eompoundesHanbey belarcoasisbunidenadaptedsfongranmefer b€ higicesiphieshed wi t h
a source solution which is conpatible with both the solutions flow ng

t hr ough t he additbred apdthé competndes 14rmdaybe arconipounilersidaptedifondow| ar ge vol une
additives may be transferred to the final container or bag or transferred
to an i nt er V@mae additivesgMaraprsthe compeurdard 6nay ba adapted e fransfsr une
additives or, ysed as rinsi fluids. Such coppatipility screening and
concur r eflt @G#bgl&#dﬂﬁ"‘é@&gﬁgg’ Yalums agquats ?‘ﬂ@g IgHSt 0 maxi mi ze the speed
in which admxtures%?reco resefficient use of

d,whi ch | t.S i
the conpounders, as qfe%@é&ﬁgﬂg;oat ?IBTF:TSB%C i"lcj?rﬁtﬁg‘t"ia‘{}.aq?’wﬂ(?&o?‘ag}ﬂ e with an
| mpor t ant a%Bﬁﬁ)touﬂﬁelt {A5UREEREN hnd ﬁvaeiﬁble(a% transfer small volumes of

components such as micro-nutrients and other drugs from individual source
containers 30. However, prescription admixtures may be prepared by a single

25 compounder 16 adapted to transfer high volume and low volume additives or
multiple compounders attached to a single final bag 46.

In an embodiment when high accuracy is desired such as when
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20 testing of conponents for conpatibility characteristics is used to build
a dat abase that includes a plurality of groups, which represent
concentration dependent conpatibility on the basis of testing of

conponents. In an exanple, there are seven groups of corrpoqqﬁgr?h%{ﬁytified
in Table 1 set forth bel ow, based upon the current know edge. It shoul d be

under st ood that many nore 25 groups of conponents may be defined as greater
know edge about conpatibility characteristics of various ingredients are

ired. . £ hayi _ Y I
component , oM aZt Bl o peifyhifk oW ALIETR b (B pihidifts 20
conponent i NS @A o8t tHORERSEHrhRNAdivIdaL Bull QiR 10MPakinpid i ty

G oupConpati bl el nconmpati blell ,” 2, 3,64, 'S, 721 , 2, 3, 4,6, /531, 2, 3, 4,

6,5,742, 3, inibim&ideibntan ok Bnf@B42%hat &.shsfended frof 6.1ad-cdll Zssémbty The
conpatibility groups may be known based on test results and to are

cont ai ned i n36h&hddoadeslé assentbiy 36 ovtighd thertombweight of dee funmel 346
conpoundi ng process can be carried out with the information in the
dat abase. 5 | t dgeclpp enhoutput sigrad, whish dsiingicativeoé theoamopwat efiflyidiin thére

Chat it can BEVIChBDA6RYY EDisewecdbe MShd hAESHAN] ISCTReciEaP el onal
know edge and_i nf or mat,i i,s 15 s gain t hrough history, cpntinued
festi ng. - andPSTB JAREHGedha G RERTEHEDE &RESSOR SR PEL s R Mhse, 1 n
o, 2 et e et 0688 The Y Aok R I 200,
Laneh D PeFRERAP W i A AT gl St 17
10  the funnel 34 to control the direction and flow of fluid into and out of the
funnel 34. The funnel 34 also is connected to an outlet conduit 42 that extends
to a second occlusion means 44 that is interposed between the funnel 34 and
the final bag or container 46. By selectively operating the occlusion means 40
and 44, and the pressure means, fluid can be drawn into the funnel and
15 transferred out of it. These same portions of the machine can also control the
direction of flow, so that fluid can be transferred into the final bag 46 and can
be removed from the final bag for the purpose of rinsing the funnel 34.
A detailed operation of an example of a compounder adapted to
transfer low volume components, at least as of approximately April 1990 is
20  described in US Patent No. 5,228,485 which is assigned to the same assignee
as the present invention. and is incorporated by specific reference herein. The
current commercial MICROMIX compounder may embody certain
improvements compared to the ‘485 patent, but is believed to be similar to that

described in the patent.

The compounder 12 may also include an assembly that transfers

[V
h

the additives utilizing other methods of operation such as one or more pumping

mechanisms and switching mechanism alone or in combination with
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In a further enbodi nent of the present invention, the controller shal
calculate for a particular prescription, the nunber of groups present and
the sorting of the groups into sets of conpatibility groups between which a
4 March 2003 rinse is required such that the total nunber of,ti S
mnimzed. In a still further enbodi nent of the present inv M?F@%ﬁﬁﬁe
controller utilizes other inputs such as physical restraints of the system
to determ ne the proper conpoundi ng sequence to nore efficiently utilize

source sol uty@ligmedfc ﬂélﬂ%??nﬁh&i%l%ﬁﬁﬁbi inEhydRfScdlibpafidn Gich'3he ag.
Exanpl es of a physical restraint y include the volume of an Internedi ate

chanber or feomsdunddngaeitdresup) HS@cMﬂMaﬂpbr&h@Bmmefaﬁohfbfan
exanpl e, the internedi ate chanber has a funnel with a volune of 60 mM and a

ri nse vol uneEnglgwopd@olorafo.30 m . If the prescription to calls for 5 nil of
Goup 1, 20 M of Goup 2; 20 M, of Goup 3; 55 m of Goup 4 and 40 ni of
Group 6, the control | dkefeningip Egope furthennpehadiment of sieompeurdesdf iy, G oup

2, & 3, G 6 d & 4 instead, of di . tiall
D g B RS B o PSSR S 1 Y
0UP Bt 35 BLE) Wbl b Gl 39 L1 o0
ot the {ARgh pkend A Dbt 8 RRGTRShANERSAD, £o1 Ve, 20 2

of sorting rglaifeNIBhReE c_%h%a?i‘ﬂlﬁ%httl?!Efﬁdﬁw?rﬁﬁingpsﬂef\id@?a‘i'leﬁ%%efdﬁ&'ned’fent ed by

the controller to acconplish the desires of the users, such'as allocating

the vol ume ofn @kz&ms@fh@omﬁmhd@:oamgtédquwuwwtvalurﬁélusmpbh@twi‘oer of
drai ning of the chanmber or funnel 34 may be m nim zed.

\ 10 least as of approximately 1999 is described in US Patent Nos. 4,712,590 and
5,927,349 which is assigned to the same assignee as the present invention, and
is incorporated by specific reference herein. The current commercial
AUTOMIX compounder may embody certain improvements compared to the
‘485 and ‘349 patents, but is believed to be similar to that described in the

15  patent.

Preparing the Prescription
In an example of a process for utilizing the preferred

embodiment of the present invention, a physician or other healthcare provider
20  or group of providers determine what is the parenteral nutritional needs of a

patient and arrive at a prescription. A pharmacist will then need to convert the

prescription into particular amounts or concentration of additives in the PN

which is to be administered to the patient. These amounts will vary in

dependence on the particular patient. For example the patient may not be able
25  to accept a large amount of fluid parenterally and, the nutritional needs will

need to be accomplished within a minimal amount of fluid. One example of a

fluid restricted patient is a neonatal patient. To administer the desired amount

-13-



In this regard and reiterati ng what was stated above, while seven separate
groups are contained in Table I, it is expected that additional groups ?s
will be defined, which may be based on nore sophisticated know edge and
testing. The precise nunber of groups will eventually be agfaehboos of the
sophi stication of conpatibility know edge vis-a-vis the all other
conponents - 7?2 4 March 2003 that are used, and it is contenplated that a
significantly | arger nunber of groups will be defined. This will lead to

the contr ol | & GO E iP# ANl VETRE SnBSE BF Ebeeraliblor e

conpoundi ng steps I NCT ease I'crency and speed of

conpoundi ng. Loghivd Rkk!fihal BE‘%@%@W@B@E@Virpﬁxeqq@&iﬂﬁggxgoﬂc%fgediﬂfe%r letary

as its sophistication iIncreases and conttol of the se at a single

| ocation is ayslimeicdoutdbé usedt Bk ihigher Rohceomititidnindy fead 6 @@ 8iter Ehdrte
dat abase were to be distributed to a processor in each conpounder, for

exanpl e. to GuhqompadibilgtySirobleans with lothear additivesnn énbPNiandmhaypExdded pr esent
i nvention a mxing strategy or nethod which recognizes the possibility of
li quid hazi ngaqgnpltablqlumzts%@rtbatep@mm y minimzing rinses fromthe final bag

O S R b S L SEb oRaBobaE s 1 3
MESARCH IR R T O AN L
eniered 740 (AeTPLhEInE RERHLFE 25 BIRR T 13RI et
control l er 10yjdh@BftsYatiBRY Sebifid dfia QoBEYIPHOnPE A5t 859z R4 Eion such
10  as the computer system 28 of the facility and displays such information on the
display 23. One type of patient specific data which is preferably utilized by the
controller 10 in the preferred embodiment is the patient type such as
premature, neonatal, pediatric or adult, etc. In an alternate embodiment, the
provider enters the patient specific data directly into the controller 10 or a
15  storage location therein.
The controller 10 also retains in a storage location preferred
ranges for the acceptable concentration levels of the different admixtures in a
final bag 46. In an embodiment, the controller 10 may also retain in the data
storage location, concentration ranges for the ingredients for the various patient
20  types and set the preferred concentration range with a type dependent range for
that particular patient. In a further embodiment ranges corresponding to
patient attributes such as various patient ages and weights may be retained in
the data storage location and the controller 10 may set the preferred
concentration range with attribute specific ranges.
25 In a further embodiment, the controller may also contain an
algorithm for adjusting the concentration range in dependence on

predetermined patient specific factors such as the age of the patient.
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The next step is to decide the conpoundi ng strategy (block 102) which is in
part dependent upon the kind of conpoundi ng equi pnent that is present. In
this regard, and as previously nentioned, a hospital, other 25 healthcare
facility or pharmacy may have only a high-fl ow nodul e conpg ndgﬁ (Fig. 1
) which is adapted to transfer high volune fluids at a relat V’|§ 1 gh flow
rate. However, in the event that the facility also has a | ow -23 4 March
2003 fl ow nodul e conpounder 12, then it can transfer solutions at a | ow

flow rate, which generplly; g%_%@%nc\é%pythéfﬁ%hw’ iR, (ROBOGuER 2@

conponent to be added to a ererore, 1 n instances ere particularly

adopt ed hi ghjyglayevaRat WA¥hEPIH Prefefiel rabe @pjsroptihtel fof the pdiRneontrol ler
deci des s conpoundi ng strategy (bl ock 2) determ nes which strategy to

enpl oy. The gpeoificatype and dwytthen hdjusnhé aingei(bloek 7)hi gh flow rate (bl ock

| 04) which would control a high-flow nodul e conpounder for exanple, a | ow
flow rate (block 106) T hdalthwateprovider otillah¢oeatet the preshripgiondbloeknder, for
exanmple, or a high and low f|low rate (block 108) which would result in both
machi nes bei ) bys der exaninle, wilizingythe keyhpardriderIntemtering dusinsescaiptions thehi gh

v_oI une and | Orwv}/ | u ! t ransfer St’ f or lex?.{r’%l e. %elf errbﬁ}gm’iéniot' al | ;6 to t he
E: SE H gw gﬂy, coﬁév uﬁﬁtﬁ%ﬁ%ﬁtﬁ@rﬁfﬁ;?@ | 4mg§€hi ?Hﬁgo ri rsse ?t(e}{\? r&;: ons for
ca'cul at | onccamERRE AR Sl iBrethatiiolBe bbbl TRt PRRolE e
conponent 1 hél}ofvw {he I;ggslcp@ﬁ@n 4 bk Qﬁteiédniﬂl se Q8 difftrSnd fawnu&egﬁ Gﬁg%?' cul ation

based on specific g 0 convert volune nmeasure to wel asure, if

the transfereiamflaiid &hudiler Py n&%&eéﬁﬂﬂpﬁ&wﬁé ediEnf iﬁ?@ﬁf&ﬂ?&#th&hat i's

transferred rather than volune t I's transferred. In this regard, a

prescri pid onfiseoheion| béﬁdéﬁtrﬂﬁd)rﬂ?eﬁﬁﬁﬁ%lﬁmr:‘antzﬁﬁéuxﬂrc@)rﬂe@ diky t@thens or
20 mlliliters or a percentage of the final solution and the software nmay

be required per undtrweight ofthepatientt enents to weight, if the conpounders
transfers in dependence on the sensed weight of the transferred conponent.
For exanpl e, the hi gh-A$ e providerisentermg thopréscoptiondie contootpsdfder s 12
conpound utilizjng the weight or change of weight of an internediate or
final 25 coralierkefhe calared comendations aainyidhadeeramed ranges (blodk Bt dhds to

FIG 4c where a de&e{.m' nation,is.mde wh tt\?er a rescrilpti on _contai ni ng
i pi ds._shoul feonsgntration i ancrsdwhichisoutside the ralgCasEotmesteE &  ne 11 nal
b f I b . i L S . i . i .

o0 tholy | Daiggityed o il o3, 3n HABRIGACHMhE Broviffer e bRAREAaieAE ® Y

s 0Pt o0, B A0SR MERR Py NARAGLEAEM BplpeAuhes 2 b
a facility. display to alert the health care provider. An example of an inappropriate format
is where the concentration is entered in units of measure per the patients
weight but the patients weight has not been input as part of the patent specific
20 data.
In an alternate embodiment, after all the concentrations have
been entered the controller 10 may then review the various ingredients and
highlight with error messages those ingredients which fall outside the range
which has been set for that ingredient.
25 In a further embodiment, templates of various prescriptions

corresponding to various patient types may be retained in a storage location.

The pharmacist or controller 10 may then call up the template and either accept
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This involves the sorting of all the additives into conpatibility groups
such as conpatibility groups and this is done by groupi ng common
conpatibility conponents as shown in the Table 1 above. If |ipids axe
transferred first in the final bag, a determ nation of the‘ﬂwﬁkﬁbogé
conpatibility= nmeta-groups is made and the nunber of rinses that wll be
required (block 114) and then the program specifies a sequence of |arge
volune transfers with lipids first. Once the sequence is determ ned, then

line 118 ext I ; | : b f : I :
conpounder aﬁg@}&aﬁg éﬁgl{%&t\gﬁguggﬁ&égmﬂr&}&g?g@ﬁ@%@9?9@&%} ? téérbngt{el y
the contr ol | gie phitichBaytRNelicd i §tbHigdSlobitidni ZTRIpRidRbist SEEomEdIldngS

i ncluding settings reflecting the general rules of mxing TPN s (bl ocks
116, 124). WO mayethandall aptthe pgenprestriptioe andtitherddjgstiovtaatepaliepiior al
nutrients, they include the follow ng: 1. Phosphate salts are added before
cal ci um sal t presedption fhke ukkizadnasthe ipoeseot prestmption.phosphat e sol ubility
shoul d be nade based on the volune of solution in the TPN bag at the tine

OBl Sl Shontd L Ymsbe T LastAdl Loy bt pe PN Elc, el gt o it one

o i ol Mkl il oeliuerieh A 14
itgetnthiefi‘i6%| ._‘P gfer, % kﬂregh%%# iteﬁz é@%ﬁ@ﬁﬁdﬁﬁ ﬁ'ﬁw@@f ggBﬂ"&fie ggtnd?ihtes
order of purrlprfg%glc{z%mllﬁggg%ﬁ {ohvtzli{l@ttﬁg% ﬁﬁ%ﬁg&ygg{‘ {%B@hgﬁ*ﬁ% 1:gxgatgrg(%ll%trhe

primary detejyiwiRtalRW & oVdifideupth thé oPEITRNRE of Dnk P aCimsihhtdl bf Y of the
fluid entering the bag with the fluid present s in the bag. Returning to
FIG 4c,1df édimihifaitds. @i factorfis nietlio théprovidet! enlbsiing thegrassilpeion das
conpatibility groups is also determned, as is the nunber of rinses

requi red (bl thelclddianceatocbvichredes dappantienlaf alarman HKreeachaaldrm inmseequirela | i pi ds

| ast is determi ned using one or nore of the conpoundi ng nethods is executed
1o and the fdiiEerenitleyelshelgarance beferethe ovamideds neeapsed.oSeme alarhsrmgyil ts in
the transfer instructiqgns being sent to the conpounder (block 120). Turning
now to the IB%q?q QVFTHARSN. pat h whi ch begins with the initiating conpounding
cal cul ations for |ow flow. onl.y (block 106 his. woul d, be used for
conpoundi ng admi xt ure tﬁ%k‘%f‘bbf %fb‘*@eweéﬁ’&ﬁ ﬁkﬁ'@ IO B i s Low £ 1 ow
nodul e ¢ o] | Lol B kel {gh flow
corrpoundl?gnrg g%%ggs;% g;ﬁ&v\%eﬁl}ﬁgﬁéﬁ?sssg% Fﬁ tl@%}gyg%wggtgp}i&?% o?ﬂg&@%tn%g%# o choose
the lowflo ' : ' gﬁh% o the
final bag i ‘é‘ér?tg@%i \I}gled?plwg)vl\fﬂgﬂiég %!lgﬁ V?Et?? (Ejbdoge ur IP gréfghé:g%@f\gt? f’het

prescri pti onpfscriptiorfor&rtlie o@krrercefafsintilarm? (b18ck 8.t Ottherdaéhibat ot i on is
made whether the final bag already contains |ipids (block 130). The reason
that this detsablishing the identitgdd ths ptdvadertare alsorraptdimplatear @shraspt i on that is
conmpounded in two stages with | ar vol ume fl ow conponents al ready being
transferred keytardsgetiidcaneonig lﬂ(si-then pl aced on the Lowfl ow nodul e for
transferring mcro-nutrients intoit, If 2s lipids are already in the bag,
that wilP make a di ffeh:,fﬁ@iéﬂ%tq%st%hmhm&nﬁ@sclwmq%%thpimavldsagoaﬁ@tyrade

L0 @ Funne O el AL, N0, PLAer I RS R SR ' 2

record keeping purposes. The controller 10 may require that the rationale for

the override be entered into a note screen displayed on the display 23. For
certain alarm situations, the controller 10 does not allow any overrides even
25 with a rationale (block 86).
Compatibility Groupings

The preferred embodiment of the present invention evaluates the
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4 March 2003 The program determnes fromthe prescription whether |ipids
are contained in the bag and if so, the entire adm xture prescription is
checked to determne if lipids are in or will be in the final bag. If they
are, then the inquiry is nade as to whether the user cares4\§@ EQ%O:; here is
lipid haze in a s follow ng adm xture prescription (block 1 % I's i s due
to the fact that if any rinse is perfornmed using fluid fromthe final bag
sonme of the lipids will stay behind in the funnel. These lipids may be

transferred J . ' Wik .sufficient
to produce aéo\??;galt@#e %&@Eil%ﬁk%go&tﬁ%gﬁsﬁﬁg n?ﬁgolﬁ{hé?gtnlfﬁgg%%i‘%?mde wth
l'i pids and t Sato 858 &qﬁﬁ:,%o&, dinky REd ARothé aces
which will cé(??rne%i _ntop cozrllt actl te_t‘}t%ﬁﬁ"’g’gnt“gﬁj{g&és bot ﬁobaggﬁggérb?g?ﬂet hen
there is a pRgdisBlutionbdgd afiéiethkicBhipouningds bemplatdie next bag,
particularly if the prior bag utilizes a rinse fromthe final bag. In the
event that the facili tly pfesent pedctidesthe evhluptioh bfithe, firtah prepahed PNripaund wi | |
not be prepared at that tinme but will remain in the queue to be conpounded
at anot her iprocé¢ssdhatis sewtinedy performed by ipbapnacists.afbe pharmagytsicormpaie t hen a
warning is printed by the printer (or by a visual display)  indicating that
there is a phespmponegisiafhe final prepared ggmikiure &a‘@fat‘i'rﬁ’ W%‘&hflﬁfﬁnel (bl ock

contai n 11 pi BETRioA oGRS SompRRb Y. oMePh Tads BROBeah ks Rhen usi g the
20 S0l UbiL AR TRaL L ok 8L, RN BBRR T e 1

138). Thi'S SPreParkd, whicHIEGHirk OtRPHAhASAIE ProRiSoddI Fadthendfrs) gned Lo

mnimze th er o ses to ‘maximze efficiency a y utilize one of
the net hgds G&&ﬁh%bﬁﬁﬂ@é}%@rgs AdihBthe WIS cdmpiibld0 extends to FIG 4d
and the transfer ?s instructions to the conpounder are then sent to the
conpounder (bl ock 14? In.actordanog withvht présest invedtian) thd overallow br anch shown
in FIG =lb. the initial step is to initiate the conpounding set up (bl ock
108) whi ch reampatibdlity evalusiion f200emplex admixares pgmeelycfdcas¢soorsthise carri ed
out that have been described with respect.to the high flow only routine

(bl ock 104) Ga¥apqQundang ahparenteralanutgtion,avhigh brogely indlydes RN peseeing and

conmpatibilit roups apd rinses, is determ ned (bl ock 146). Basically, it is
a deterni nat‘iyacg‘ﬁ“'é‘s&f%p&ht&tsﬂg‘f%‘f‘ﬁ'e?cée‘W“l‘g' be a problems with the
prescriptdon if it is ed i kS Wil en. The
determ n(E;ti on i s made g@@‘%@%ﬁﬁﬁ%‘?'?ﬁ?@%%ﬁ?sﬁéﬁrﬁlé@‘é‘ggﬁéﬂﬁ'g final bag
(block 152). oV : ' : LoD Wh; r
lipids are t?%d%@aﬁgygge%ﬁwr@?%‘%% bglr%o%ﬁ%r W|i geI@opt l|Cm z dﬁ{égfdggk
154) . \Wet hethelsicph @F sétingrafipes reéfdricdi®ntenteition! 1afits 8¢ deRtibEH dbgvé S a user
preference that is programmed in the sense that the user defines this once
and it is thereafter nAtseqoebsiep frivaivestemepatagtthe finbl concenustial 6ff al ways
means that |ipids would be placed first. Thus, the criteria for conpounding
that is est airhinorasidsy dexteseuanat lipidi hased cgmppnantsite the wiatabasehef tosted of st eps

taken. If the&jﬂ,are first, or optim zed, then line 1_?6 extends to FIG 4d and
FIG 4c 20 admixpiues ARNOGCIE coapaasensafe brand specifips Datahages ofr e not

i | uded i fi b h li 15 d FI.GS. 4d d 4e f

L epe That "idmmixaires heee Been doetied Hrdveh (e Fimer admixhie anGiSe B pe | ast
th [ i 160.,ext ends,;.t,0 ,R1.G . 4d dt Lnati i th th
e Lo R, P AT R
prescri ptiong senelcdsaRk Bot §tQ§fEét361td%spré £ ‘{fg.ltnlﬂ'g?lwii%rhen&%ﬁ&'i gfh@l erts the

user that the prescription cann € conpounde pids are . last and

that a phar r@ﬁ&;ﬁ&om_ﬁehs §%eh £etimBAnt & péAnRE K PididnableTig dakddsam t hen
determ nes whet’her lipids can be transferred into the final bag first

(bl ock 18f6), inshided allinixtates l{AR%hd identificl Beurce tpppodentobudlpadigy pxanpleed
(block 168). If 2s the lipids can be transferred first, then line |70
ext ends to FPhr@nd ddmeldeanmino acids. nunber of rinses including the vol une of

lipids and lipids wll be transferred to the final bag first (block 172).
_?b In the second step, the prescribed admixture 1s compared to the

-17-



4 March 2003 Returning to block 162, if the prescription is stable w thout
including the lipid volunme, then the programcal culates all solubilities

i ncluding the volune of lipids and the lipids will be transferred to the
final bag last (block 174) (FIG 4d). The cal cul ati on of sq{MPkbbb§§s not
including the s volune of lipids (block 174) is done to cal culate e

cal ci um phosphate solubility based on possibly |ess volune than what was
included in the original screening. Therefore, for exanple, if there were

phosphat e caardare O by S SRty obe (st Bh W 012 AsEBlr i (v
to After thea&m&mz{ﬁﬁ%i%hﬁﬁea Qgﬁcéggrgphaa% I?E@O@g%&%ﬁ Simbhcks 172

and 174), the programthe et erm nes er the me excl udi ng
l'ipids is noEgid Wahid §6iné wigeloNaQtabI®adibatie the Bresehf invehtioh prstebd$ie Xt ends
to FIG 4f where the program determ nes whether lipids are first (block
180) whi ch i theymext stepswitheut genehatingraogstizerto phammaocistg Thb ealgy madberyseber of
is rinses of a source rinse of base may be held for a rinse in an

accept abl & sbysencevdrianse Rmodin}, for ¢xanple by a schpergenigo e aneaids ont o
conpatibility groups, and proceeds with conpounding with required rinses
comi ng from caecairationdgvalsof earrespandingdasq epmpenerds in 3 sableedmidureuct i ons

BB ed o L ot L) 08 o B ST S o
separale, o i) Uy B o Bl Sty B B bl o,
0 oupe 2nd L BRIk L AL USRS, A9k BORR bR PRt e

where rinses occur as aescri ear

excl udingo! i ghékadithe Fiodt seRIeRirlgih Hﬁ?lb@d‘éﬁi haréd a¥ PotéRialllyfiRdtdble compl etion

of the conpounding is done using the | owflfow nodul e and”can be done in the
funnel of the | ow fl owliredehdodinEnwides predérft invagionni it prédcridedi f a
source rinse volunme of a conponent solution can -29 4 March 2003 be held
back for a fadmixturesmtdhes anlini@Ble admizture & fydber stegsnlalybe perforieidg back
when source rinse volune of a base conponent and all other ingredients are
conpounded i Ru¢hhas sareering avhether dkesstudy eonditionsef themaatched)admaxtureareunnel i s
then to be rinsed with the reserve base_ (block [|90) with the rinse,
transferred £guyalenttq thepreseay canditions, he giresent vegRHPR PEOdes advaming t he

d | ock 192). . der. deter.m whet h [ I
can’ be nat a Babkarmiges el Akt e BRI 8 ARG RIS L 1 mg i xd
can be | .. ESSAPYHE TR IR dur i ng
por i i bl o PATRRRE bndting Ll BT B Bl A B e o Tt hg adm xt ure

wi Il be stable. Also, 11§ filrtRerCmtdith¥nhdimiGuledtha dd fot MRRHLA stiBIkD

regard to the volune that can be held out for doing a conplete rinse. For
exanpl e, if bhanétableldmianasd Eonthined theldatdbabeate Rl abudtyd. 3Wied hid i ters
can be held back, then there will not be a full funnel rinse and the

deci si on as isdovestlecamino acid bradds igtozedanditite adamixbhereimtenfcompdrbé toiser .

It is also contenplated that the nethod of rinsing will see to t s have the
final ringe thdentiradatabasen The msnieof thipeonparisonchie handledifollowing the,
dextrose or am no acids and that internediate rinses may be made using

sol ution froftmAstepsthat hayg baea previpushodessabed.nBectembly, dherpbaapacisiol une

bei ng hel d back % r the final rinse so,that the ﬁ nnel. ~~~ hd %ggc eaned
a5 mich as pHCH be proyded at\m@giai’owfeégiwr&% Sadpineaciy oA, the
pr o9 am et el gs. MRS, TR gkt oA Bud BB RC2n
other i ”gredb‘fﬁ};gggﬁ %Mgﬁgﬁbh& Eﬂéeprfe&é?n'?ﬁ{veﬂﬂgn'&ill'epsrpﬁid?:sz%afﬁibg EEE

reserve base ransfer ‘instructions ar en sen

conmpoundgg (HbﬁEgtdL?)i%)r%ha?ﬁgdltilgt &Q?ﬁ&si&rﬁla’??’l\ﬁﬁ%ﬁ@enﬁ?re@%@ cke@t can be held

back for the final e, ingredients are then conpounded Into the

funnel without any rinsgithbdaed t2O¢ivanphdsphtiicbolibilies soreerfidltheo t he
conpounder (bl ock 202). -30

solubility of calcium salts and phosphate salts in the same solution is
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4 March 2003 It should be appreciated that fromblock 152 if the answer is
that there are no lipids in the final bag, then the path through the flow
chart assuming that the total volune is in excess of the funnel volune
results in the determ nation of whether lipids are first in ghg%kqlgo,
which really is not s applicable because |ipids are not pre% ch 3093 hi s
case, the steps 182 and 184 nmay be carried out with the source rinse being
from source container and/or the final bag. As described above the

ol i i nat o6 19RPeABE TLRAR R A h nohebne, ik SRl SRS P RFaNBo) ock 204, i 1
e . ; Y g Rer 0! ook t
bt ranst er remHraSfe. sia Ry BB Sl PR AT Boiok Coficpsplfiny oREEY Fe3)"
; TTrstrand @ ri . . 182)
the program gefi(dd ik, kﬂtpds%eﬁgbr(e Pﬁclﬂﬁ%éb%f’ahﬁf th("mhg&%‘%‘ﬁ%) | ¢

if not, the program i nquires whet p aze' 1's accepta ock 208),
which if notyo dopspire $he findlBneHIRRIAD MBI e AR IGAYaltAnaPhoBpIRAL sAL0) . | f
it is acceptable, the program produces a warni ng about |ipid haze is (bl ock
212). | f st hetold goldbilicpoutve thatdpspevifieco 4 gben atrtiee atide bpamparmihfinkit er m nes
whet her the nunber of rinses of the source rinse can be held for a rinse
and an acceptaigentraideuence can be carried out with one rinse originating
fromthe final bag' (block 214). If it can, then the prescription is

anal yzed for conpati bilnithg prseni iguertion theepsiumnhasghateisplybilifyeed with t he
rinses occurring.at.the aBFr?%riate tinmes wth ‘ﬁ{éefec{abl t he glexi to | ast
rinse being YSFRNINE {ha CABPISX LAMPARAIRG Progess 13 pefireed by Hie gaairobisr LQ

bl ock. : hi i Nsi ith th f
Che i nal - bagEing (g el chikenyPBRR AT bR P BB Rl e phbRRE AR ! oo oc
i g e B G U e PR ERETHH P BE N B ed a
ot r uct longs BPgif BLkp@h BIAROIRL Thedhilos SRy iR ingh SRR SUdPRk o ancuer

from bl ock 2bdadin BY thd i’l‘i'z&m%@&t%}éfe:%]jﬁ%&hgﬁﬁgt fnfo the datatthsMahelpreddig FI G 49

results in the program determ nin nmber of rinses mnus 2 (N2)

times the soimeﬂtimﬁmrtaéltnaltﬂiﬂ&es&aaothaMIi@/ bytheaniindidsbrand agd ept abl e
sequence with two rinses fromthe final bag being detem ned (block 222). If

yes, then thiindeoopetinttiant Woyreaamplt, @ralcumghbsphateselubdity matok f@2a) and s
instructions to _the conpounder are issued (block 226). If no, then another
det er mi nat i opeciinammoragids brand maydhavscompatible cenpenrtriqny.of cajcmck 228)

st r ot Boncsalis aht sRospiat FRCOREd b apd s finskasino; e gondeptation.

det i nat i i di N-4 (bl 234) .. -l. he, det i nati f

b ock 234 1 STybBreSpRnk Rk Adings g 15y SEchoniliby AP RV R Lo Cbl ek
236 d the.J { OF G bl k 238). If
The) dotor m reiGiBAcd Gid A oBldral BRI R BHARGARTPRIBOST (D 0C 229)
sour ce rinse can be herch ffheRehhoalmédi e coRkronds Ry Wehedid dnd/es,

results in the conpatibility analysis being carried ou nce agai n (bl ock
244) and t hedisplay@unnttie displais? 3 o graphnef dstiapg represendnghhocklciuns 246) . 1f no,
the program determ nes if any anmount of source solution can be held back to
make t he2or ecpliosptiatecolutaligydol duit agaltiqilarsanbiab avid drel hayatdo prosamtre (bl ock
248). |If the answer is yes, then that appropriate volune is field back and
t he i ngredi edgsignationsifithe preexib¢dhadmixturgmalative atheselubdlity shape ssassédnponent
is used to rinse the f u'nneg, (bl ock 25Q) .and, t he transf,gg instructions are

i ssued to tH&eRhaFPaciskin achiesag 2prescriptionwhichip gompatiblem det er mi nes i f

lipid i h i i .ack whi.ch i f | t.s.i h
or ogr Zm:(r:grr]rlpgu;dieng "B AddiBSE 1 et iTRe s ey Tl? ?fif‘f“%ﬁabg bl 06 (
256 the_i nstr:uci | g o
ol de 25 ar 2Rl The ARRRETs ORUEAbID MBI e ofibuba ° L o
about (bisocgplv%&%?%s mbibt éval&té’@rPbﬂ%amé,égg)g&ng@lﬁﬁheggpﬁ s@Riohfwikl 1S

the conpound not be prepared ( ter issulng tﬁe war ni ng,
t he conpoundj 8&cdndaeARTbh at the time of contact must be evaluated. The second fluid

may be found in a common conduit, intermediate mixing chamber or final bag.
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-32 4 March 2003 with all rinses fromthe final bag (block 256) which
results in the transfer instructions being sent to the conpounder (bl ock
258). In sending the instructions to the conpounder (blocks 192, 186 etc)

t he conpounder and controller may utilize several nethods a 2@8§tations
to performthe conpoundi ng. For exanple the controller 10 §8
instructions to a controller included as a part of the conpounder 12, 14,
16 or the controller may directly operate the conpounder or any conbination

or simlar Ik @f: ¢ gp&m}, i re
carried out ”ﬁ]@ﬁ%cct)rhg t%gwggeér&@}aggb?ﬂgdﬁé) consralhesl(i;?ﬁl %ﬁn&g\n{p? %ﬁeﬂl%@v@charts
of FIGS. 4a th@b@th?ﬁuﬁ&ingbﬁ‘@"e@s.aFSr Otdueple itid Cbhich pricBite thatalldifuchar i ed
out by the present invention. In this regard, the controller conputer 10 is
adapt ed to exhmhesarchrdedtptis finabagfirstesohthpr dbaddifiveowhichnaretppesent hat i s
present in a queue of such prescription adm xtures for which instructions
are sent t o inlke Gnaldmgrate dilutedtastBughsas possitdpat thettine afitheaddidon 8fan
exam ni ng the conponents of each prescription adm xture in the a{gue to

e

det er m né t rRgdttionakingredient tothe finalhaga; Howeysrasucty @ prastigenpeduces

T st e 45 B Bl o SRS 8k P ob ARt o g
resoriptton agm e ur 18 afeuipdiovth an ipelantisBRt imb BiestnbtyPalona ar ound
- Groupt nge e Sbrirolld? AR P ufize Wbl SUERbMBRIGHIES of TS LOC, |

sim |l ar fashiggiponehishio AMIERohBEr&t cofifhoRh8RE dfikuCR Tofpatibldr €s in the
gueue can have the effect of increasing the 25 throughput due to the needs

and requr ersdaiponeiitsdnfotbe lfinhy bag\ooi fiternigaliacte amkigs cleghba{ Ihhddhigsent

i nvention involves the ability of the conputer 10 to adjust for a user

defi ned overmrirising may bemcbymphished witharsohrc2Golutioncwhichi ingotripatiblel with of each
of the conponents that are to be added to the prescription adm xture by a
pr edet er m ndwtathewelutiansfiawisgdhepughdhe rinsedpartioadheforemndsaftarthé on but a
slightly higher volune, and thereby conpensate for volume that is required
to prime an THEHIS Biysalasge yelureg additivessway O¢ trapsiereedte the final candpinene
prescription call for extrenely small. concentratipns an_adm xture so
Phat “the. corr&BE ok HansErsH 1 Ab eEBesialmiting HemBs: #he SEREIMS S on i 1)
in fact be v, ' . ' -1: 25 0f the
present Poventili¥ifiheaRdiVes BE el ks rintihe #ifde MudhOAMIAREENAL | °,

user swi t challigoRBlir&it-compoufid aﬁfésimagﬁéféenﬁﬂa@ﬁ@&l 1) ﬂ'hkyflfzé the gher

concentration ingredient to be substitute or a prescribed | ower
concentrat i @peéd@nwHichridmiktfuré®ave dofffoanded wilieh reshlte irpmore Bffidientige fl uid
constrained diluting a higher concentration solution with a conpatible

ri nse sol ut iofithscarhpenders ras veelirag the contrbligr admmetet.he prescri bed adm xture
wi th the m ni rum anmount of potential instability. In a is further

enbodi ment of the predeaecardange: with an papoitand aspeet offthe présenpiveanion,i s

20 testing of components for compatibility characteristics is used to build a
database that includes a plurality of groups, which represent concentration
dependent compatibility on the basis of testing of components. In an example,
there are seven groups of components identified in Table 1 set forth below,

based upon the current knowledge. It should be understood that many more

o
wn

groups of components may be defined as greater knowledge about
compatibility characteristics of various ingredients are acquired, even to the

extent of having a group for each individual component, or even separate

-20-



fluid constrained, the stability of the adm xture in elimnating or
mnimzing the diluting solution by considering other ingredients as
diluting fluids is determ ned by the controller 10 which may enpl oy one of
t he net hods descri bed above to determne stability during az{‘ﬂ %Féltng
conpounding. 20 In a further enbodi nent of the nethod of the Sr S n?
i nvention, a conpounding strategy for overfilling of the final bag 46 may
be perforned. As described previously, overfilling nay be desired to
conpensate for tpe ﬁ?m)unt of adm xt :cllrtg ﬁgi ch rr%%t. not be adm ni stered due
to the syst&RIET1AL4Rs same pampgRent g diIGTERLEQNCERIRANONS: ¢ i on of the sol ution
may be retained in a 2s final bag even after adm nistration. In keeping
wi th an aspect of the present invention, the desired nethod of setting the
overfill may be particularly configured. By way of -34 4 March 2003
exanpl e the overfill volume may be sABLE labsol ute anounts, by a percent or
so that sthe final bag w |l have Grovpdiimpatibtibsi red vol une. In preparing
such a prescription, the nethod cal cul ates the new anbunts of ingredients
required to achi eve an agm xture Sl bR TY eg{auo a€Ble P the prescribed
 det

]
adm xture but at a slightjly greatenq vol'une. Upo rmning the proper

i ngredi ent anmounts of the%%&e&%%&e&é@% check the
resul ting admi xture agairqst_vdriouglc2i}@éria tol#ed.érnine i] the resulting
adm xture may be adm ni stjered2 For [ex2ymMes,flor a5fluid restficted patient,
an overfill may generate fan agm xt (€ 4hean afpgnt of fTu d in excess of
the al |l owabl e anount. An fatarnrmay 'j’e gEpeT ated i -FTTOr TrEpsage nmay be

di spl ayed to the user. | f—a—furtheq e?m ; ..L, eert+oetfer 10 nmay

adj ust or suggest the adjlustnent ofl6t he volune ¢l 2B 3dni xfure to avoid
havi ng one or nore of thd ingedi end2,3,4,5Mm7anolnt | ess thah a

predeterm ned | evel suchjas that wipgy 15 correspgms to thg m ni num
accuracy anount suggested for a comrpounder 12, 1I&, 10. By way of exanple,
t he amount of a conponent may be 90% of the m ni mum suggested anount. The
controller may then increase the total volune of the adm xture such that

h f th h h i i
ot o e e R 0 B ey BT BB B P ARY ur o
is to bg a%?bﬁﬁﬁfmnttﬂe Hgﬁbﬁﬁtdﬁﬂé coﬁt‘?ol?é}%hgng@r Mﬁf fifeood that the
t he referred enbo

arrangenent of steps 1n the varrous p diments of the
present i NVQmpdihdily pRRes dadloarfied o8 with!tRe {nTBrmiatRdH ir the databiase fi nal

adm xture may be determ ned before or after the determ nation of the proper
conpoundi ndit $ prefeesd that the database be located only in the controller computer,

Lnpnt

T TTeTTC

rather than be distributed to various locations so that it can be reliably
controlled, managed and modified as additional knowledge and information is

15 gained through history, continued testing, and the addition of other drugs and
components to the database.

In a preferred embodiment of the present invention, based upon
the database, the controller will logically group the fluids in the source
containers 30 (Fig. 2) into the compatibility groups regardless of their physical

20 placement on one of the compounder 12, 14, 16.

In a further embodiment of the present invention, the controller

shall calculate for a particular prescription, the number of groups present and

the sorting of the groups into sets of compatibility groups between which a



2s Reporting The compounder 12, 14, 16 may communicate to the controller 10
during and after the conpoundi ng process. For exanple, should a sensing -35
4 March 2003 device as described in U S. Patent no. S, 927, 349,

i ncorporated by specific reference herein, detect an incorregt s ce
solution flow ng through one of the conduits 32 an alarrnrrﬁgiljfaﬁ‘éh?w3

comuni cated. Simlarly, during and after conpounding the exact quantities
of the ingredients transferred to the final bag s 46 may be transmtted to

th troll 10. U j Vi t h ts.of the..i. i t

tr anst er r od RS ECRBTRROMEE R (¢ Ha PSS Ginoes ISR n; cost data to

th h i st i e t 28.

The bontroller 10 mmy a0t FyrfieF dntufinb o B BRRGRYRERIRIES] SVe: 01

pr ovi di ng_t N@RANEK ilifis SePIp YR S8 HATRLA reSMIRIS ITERESyAithgo M2y, COT® i
y be a ohc

cont ai ners I ch can on cesse efore discarding. us if such

an i ngredi erdetérfniHé @k propRP caRPUYIAding $8qudhed td Avdre efficetPPadlizedourddhe
controller 10 will indicate the cost of the entire container as opposed to

that por tsi orsobdtidrizsesiriigees di epposedad ringed framadisifiialibag. Egamplesofiae
foregoing, it should be appreciated that an inproved nethod and apparatus
for cont r ol | phygicaheespraspanay insiudsfthp aobmeeban odermadiate shambebern
described, which results in faster, nore efficient preparation of the sane
wi t hout sacriunnel Myardthergnsevolupe fagsuch dwmber. several of the features

el yoi s of - adm xt or o IBGRSNBHIE B AETTedae SPRTRR MY B AL MEGHE o of

ts i f ashion. t trol hat .
S enor pt T orvoiBmE R FoaLR b AdinsP yBRIS anfRIRAHEFSH o SeereiiRtior
iolati knonz i ) I { t with
vert ai n Bsor g o bGP R il BGH 2 8P A1 oF RalRANSS nf BITRED
present i nvepgi@o hAWT GRRP GhAc soRtralls 199385 hSsha ddmsdiRidink BRIekBRer st ood

that other nodifications, substitutions and "alternati \)es are apparent to

one of ordi r@roupsKiGioup2, Greuprd, Grod 6 and Gfuplt iAeR3d Whascending ai ned i s:
Claim1l. Apparatus for use in controlling the operation of at |east one

phar maceut i celjuemmepounder adapted to selectively transfer prescribed

amounts of pharmaceuti cal conponents from i ndivi dual source containers
t hrough el ongat ed hol IBywpertishyffdlingshminnel 3 withgustcGraugse Growp 85 der to

Teane. hai hASURSh AnGOANE! o Cratb s, flgn FRRREDF BAG A, b ianErREH
i xt ure. - S8p AOERBRT ReRAimf ofORY R 19l 20 PHGTRUSHB BRI 101 ¢ e
phar maceut | Galy GARPAREP b ARk SR (8 FIATSAFISErbh BIRRALE WiSe as o

prescription ure, an a concerni ng operating characteristics
of at |east 9aR tRéreb)femOVRPUMLGEd tdAhsd HBmARREMAL gl S adapted to

contrels Other examples of sorting relationships or algorithms may be
20 defined and implemented by the controller to accomplish the desires of the
users, such as allocating the volume of a group to other compatible groups to
reduce the number of draining of the chamber or funnel 34 may be minimized.
In this regard and reiterating what was stated above, while seven
separate groups are contained in Table 1, it is expected that additional groups
25 will be defined, which may be based on more sophisticated knowledge and

testing. The precise number of groups will eventually be a function of the

sophistication of compatibility knowledge vis-a-vis the all other components
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said conmputing neans including at | east one comunication port for
establishing a comunication |link with each conpounder that.is to be
controlled; ~5 said conmputing neans being adapted to receive a prescription
adm xture, identify the pharmaceutical conponents thereof, 4§ﬁt eé%ﬁ t he
conpatibility of the pharnmaceutical conponents relative to e er,
determ ne the order in which the conponents are transferred in preparing
the prescription adm xture. and conmuni cate the instructions for preparing
the 20 presci{yipti dp Kt b ‘Qﬁf used in
prepari ng th([aﬂag?%eg%ﬁabﬁdéfrﬁﬁg%h%nh%?&@Hg?% : l%p‘%‘??%ﬁ%gﬂggﬁ g?lfned in

G aim1l wher gtgupsavifl eodaliedng neans is adapted to convert the anmount of
each conponent to a measure in which the cornpounder that is to prepare the
prescription adm xtur eThs veibl lead ¢ theasontretler e@viputedbéiagable2@aofd ai m 3.
Apparatus as defined in Claim2 wherein said conputing neans is adapted to
convert anpufeardtlyceoniol die campownding steps thay wiH result syt ipareasedadm xt ure
to a wei ght sure by multiplying the specjfic gravity of the conponent by
the vol un® sgglacﬂwwqdrﬁp@ﬁiogp%lepu@dmsn ion eﬁlecﬁa&ahasama«p?ﬁar atus as

defined in daim1l erfein said data relating to a pluralit f

phar maceut | cEPMEOAEhE Broum iRty 28df soghitisaten Rty Btadntzaliof shes
conpatibilit - JM eac. hay.l L i d

phar mceut | crAREHEE e ERTndS R SRR B bt R BRI EhOBR Vi ng ¢ ne
conpatibilit ; i L e d . 1 I ect to other
groups. d ai m@gﬁlﬂ\gg}i&rgﬁgﬁs’%gyﬁg# kégiﬁftﬁﬁ%ﬁgfﬁqﬁi}%ﬁ%{iﬂ egg["f'lpl east a first
one of said gempatndir] forexSmpwds conprises conponents which include Iipids,
and a second one of said conpatibility groups conprises a conponent that is
sterile water. Cl aim 6. Appar at Gomponading Strategidsl ai m 4 wherein said
conputing neans determ nes the order in which the conponents are

transferred so that thk afuitheriembodimeniofdthepeesant inventset a ofixggneral rul es
of order of adm xing, which general rules conprise; phosphate salts are

added bef or eSEaiegY arimsshadswhich reregniperobigpestbiiy abliamidhazingerfk based upon
the volume of .solution i,n the. prescr.i pti,on L.xt.yre .at, the .ti cajciumis
et ana. CbifSng et maiR iR in s aip T BAg Hae s ShOV N FIGSAR xt oy b
- 38

4h, which illustrates the preferred embodiment of a method of defining the

15 operation of at least one compounder to provide a nutritional formula
admixture. The start (block 100) of the method or process is shown in FIG. 4b
and occurs after prescriptions have been entered into the controller computer.

In an altermate embodiment of the present inventions the
prescription are initially screened by the controller 10 in one or more of the

/ 20  methods described above.

The next step is to decide the compounding strategy (block 102)
which is in part dependent upon the kind of compounding equipment that is
present.

In this regard, and as previously mentioned, a hospital, other

25 healthcare facility or pharmacy may have only a high-flow module
compounder 12 (Fig. 1) which is adapted to transfer high volume fluids at a

relatively high flow rate. However, in the event that the facility also has a low-
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4 March 2003 Cdaim7. Apparatus as defined in Claim6 wherein said

conputi ng neans determ nes the nunber and | ocation of rinses that are to be

made during the order of transfer of conponents, with a rinse being a

cl eansing of at least a portion of the el ongated holl ow trg{ fer ns near

the 5 final container with a solution that is conmpatible wityerEh8 et

succeedi ng conponent that is to be transferred to the final container.

Claim 8. Apparatus as defined in Claim6 wherein said cleansing solution is

taken fromone of the individual source containers or the final container.

Claim9. Applewtmedule cpaipaimder h2 Ghan ih canvirrnstsr sokions abapew ifley ratens

I ncl udes at | east one port for receivyi nq | nput data for selecti n? whet her a
)

phar maceut i c¥hidugsiisralin enables yeryismadvalpmes er amopnisaf & gamponentiobeler of

t f h t the lipid t ai ni to| d f

i ther 11t aeftoa Bk TReGEEomantanths SR Arrieulaty e e hihont o 0 ai m
0. : ot . . ! ! el it :
compr sed of TeRmEHd R§h bRt Abouidisy SetufiBkd, GRTHRAR duds "\ 00 K

connect i o a@&mao%cgﬁg%aﬁwgggﬂmizggiaeﬁqégﬁgﬁ%achéaagrggw% offefthged in

Caim1l ereln sal ppar S 1S e use y users’in at |east

two | ocati onpropfhas BdGREN td e6RToIVItheRR hil HowtraleqdidckOrRl) GalileRwWiigd, and a
printer for printing labels, a termnal with a display and entry device for

i nputting presmrolp high-ffowdodile compaondadbeetaple, s kaw ifloysrate(ibckg to the
operation of the apparatus and conpounders.

106) which would control a Low-flow module compounder, for example, or a
high and low flow rate (block 108) which would result in both machines being

10  used or for a single compounder 16 suitable for both high volume and low
volume transfers, for example.

Referring initially to the high flow only, the controller performs

initial compounder calculations for high flow only compounder set up (block
104) which comprises several calculations that the program will execute for

15 each large volume component that will be part of the final bag. This includes
the calculation based on specific gravity to convert volume measure to weight
measure, if the transfer is carried out by utilizing the weight of a component
that is transferred rather than volume that is transferred. In this regard, a
prescription may be written using measurements that are input by grams or

20 milliliters or a percentage of the final solution and the software may be
required to convert the measurements to weight, if the compounders transfers
in dependence on the sensed weight of the transferred component. For
example, the high-flow module 14 and low-flow module compounders 12
compound utilizing the weight or change of weight of an intermediate or final

25  container.

After the calculations are made, line 110 extends to FIG. 4¢

where a determination is made whether a prescription containing lipids should
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-39 4 March 2003 Claire 12. Apparatus as defined in Caim1ll wherein said
conputing neans is adapted to control two conpounders at each | ocati on,

wi th one conpounder being adapted to transfer conponents at a flow rate
that is significantly higher than the other conpounder. Ogh@rjr@zod%ppar at us
as defined in Caim9 wherein said conputing neans is adapt o eXani ne
the prescription adm xture and determ ne whether |ipid conponents are a
part thereof, determ ne whether the user objects to the subsequent

i pti dm h i J d i ble h
Popear ance. oROR 128 HiHd bt an B sRACBRE £ BB 1D, MRRR B Eulifercr i pt i on
dm xt I { i t i
0TLet e, br gl o B aRt 0G5 Sthy LERTHORORIBMTEPG AL AR e AT
i ssue a var nhA villick UCdirieily R Bhfom aivdt Mk hider ChE sfateRl Sulih spesificafidh gat €s no

objection. Caim14. Apparatus as defined in Caim9 wherein said conmputing
means i s adaprefstably basedon eriterid thawvisiseyupinifislgsbefopd thercongpoutider &s and
order theminto a queue for preparation, said conputing neans bei ng adapted
to exam re eewsh rpm &8 fagplifyon adni xture that is in the queue and deternine
the commonal ity of predeterm ned conponents therein, and to reorder the
prescription adm xt ur eEhis invdyes the sodingoipibig addiisen dntocampatibélétyr i pt i on

15" Appar at UEFONBS BeH RAPTIRFGTUDATOURY LR G ate COTESapiRg SREARGN, 5 adapt ed
t tri dat At i t ient. ' f whi i pti
aam xt ur o1 s b Bosifudrends 8R0S indh B genf M FeBRAE ) Daesat
adri xt ur e i S“TEOH "t ficpafl i | ud
cast e Parhiilnsd AR 0RO e ' haltniaRbH of AIPHINDS SPARRARING . . o

adapted to retrieve Ing"ro a urality categories o

wi th each, C%@&o%agr??emﬁh& R SRR B s NhhSwal b@%ﬂmﬁd&d@wa@ 4

Mar ch 2003 conpo s that are specific to each category, said conputing

means bei ng BHYRinddhé® tHRQIFBaFen bR AE Sighente cOIAPLsTLme arsféis OFET | ption
adm xture for a patient in one of said categories and provide a signal when

a conponent ligids fissto @miedhe s¢quehee pr dedemenad, rthen lineild 8 ektends 40 H#lGodponent
in the prescription adm xture. Caim16. Apparatus as defined in daim1l S
wher ei n sai dwberedhe inssmictionpéorioparatingshe compourdgrare paastarreid do theeo- nat al
and premature patients. Claim17. Apparatus as defined in Claiml1l S wherein
sai d signal ?@“E@ﬂ}f’ceézbl%ké?@)rent the prescription adnixture to be

bt ot 15 prof il uat AApeelly digonyper 10 Arateghderine IS BaRE dher gn

and adm xt “rlgfefréé‘tﬁﬁg% méh?cﬂﬁg QXﬁBFEr&Fécliﬂ o g‘%rk:gabrgfe%ioq"rmx?ﬁr%ﬁwgg”gans

bei ng adapte O prépare a report concerning _ I ent, "udi ne
proj ection ofp1édkd N !1241)td'witw A tthesgaBral nies bPndikigfltotal p&rentérai M 19.

Apparatus as defined in aim 1 wherein
nutrients, they include the following:
1. Phosphate salts are added before calcium salts.

20 2. The determination of calcium phosphate solubility
should be made based on the volume of solution in the TPN bag at the time
calcium is added.

3. Unless lipids are required as the last additive,
calcium should always be the last additive to the TPN bag, holding out one

25  rinse, if possible.

4. Compatibility groups are numbered sequentially to

coincide with the order of mixing unless specific exceptions are identified.
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said conputing neans is adapted to retrieve data relating to a patient
profile for which a prescription adm xture is to be prepared, wherein the
patient profile data includes at |east the patient's nane, age and wei ght,
sai d computing neans being adapted to retrieve data relatigq%to %b jts of
anounts of adm xture conponents that can be added to a parfti F%. %%tient's
prescription adm xture, said conputing neans being adapted to conpare the
anounts o f conponen is i n a prescription adm xture for a patient and

éﬁg‘“o_? “rare-of such | Ko eonoaniron IR SaRildedniul bR RN e By T ™
physi ol an o Suhal EoufeE dokyfn R BnkANBTI Yol 87 o puBlping RTingfire, o e
Ol ai m 19 ihe FIRiQRIGRTE 168 Rkl BAIHIY SinAL dorRlyAlBN Y thOGrdeRlbt onal e of

exceedi ng one or nore of suc Imts results’in said conputing neans

ter mi nat i ng phliping ameohfpaLiBilits of hefiiiddntrgDhe g with ahe fIGldpraseid
Apparatus as defined in Claiml wherein said nenory neans includes data

rel ati ngstoinble bagount of fluid that is required to prime the conpounder
froma source container through the elongated hollow transfer neans to the
final container, saidRetwongstiorkJGredaif theilipidsaraposdivstanithe finaklag,he anount
of a conponent by the_anount that is ,re(?ui red to prinme {he conpounder.

d ai m 23. Afarwnber akcompatihility; groupsisalso detemaingdsas ig the suebsr A neans i s

i xt ur e prESet ?%P?&E%ﬁ@q?%f pad ﬁ%ﬁse;aﬁér?éeﬁq@bgﬁ%ggn e m ned
addi t1 onal. S trafen 18 ol ario, o6 b B RRRERRR ARSI Kathy® ©

adm xt ung p%ﬁa‘iﬁébﬁhhﬂi%ﬁ Shdwh B? lﬁxeﬁbﬁqﬁﬁteerﬁ%d?ﬁ%ﬂ@hdg@gﬂ&tin dié! d
conmputing means belng adapted 10 Usé the vol ume of $aid one or hore

addi ti onal Qﬁmpmﬁmhenwéiagisxﬂmtﬁ@e&hpa@ameagslo%ﬁ gojubstitute for the
sanme volume of diluent so that the predeterm ned total anount is not

exceeded. Cain( 24, Aumhpoadwoio thenswdldw ogltputh egsiclabeginsafitiathel east one
phar maceuti cal conpounder adapted to selectively transfer prescribed
anount s of pi&iatiag eamipoahdingrpbdationsffoolow fldivvordy {bloskuir(eg, theeweailder s

t hrough el ongated hollow transfer neans to a final container in order to
prepare a pibedsed for eompanndingiadmixtwie presantpdions thatwowld bedonswithg nmeans
havi ng nenory ans for storing jnstructions for er.ati.ng. the apparatus
and for 'éontwqﬁ%“mglmﬁsftof examRisa Fyven tﬁ&é&‘wﬂ%g&e&&ﬁ? ure, with
the nenory ne na i ncl udi ng.data rel atiglﬁ to awﬂhuralit of.. t he

phar maceut i G40 119% cOmpRUTKinE spRRsatyd WO FEISTHE SAKY & BHOMUPPRA o
prepare the AL} ] , j ating
characteri stt‘P(E:fs?&g tg% l@gg@%@e‘ﬂ é&qfﬁgpg%(r}ﬁ)%gé%qgﬁg@%egeg%dgaérag{)us is
adapted to GROKHA bafg[ 32 RAVAYIORY sUBPLSwo ! dédiPforaf ndRAsfal ?{]&@cription

communi cation port for establishing a comunication |link w each
conpounder tohdbr a seityosnball mdidion! | ed, the nethod conprising the steps of:
20 An initial determination is made whether the final bag already
contains lipidé (block-130). The reason that this determination is made is that
there may be a prescription that is compounded in two stages with large
volume flow components already being transferred to a bag and the bag is then
placed on the Low-flow module for transferring micro-nutrients into it. If
25 lipids are already in the bag, that will make a difference as to how rinses from

the final bag are made into a funnel or intermediate mixing chamber which

may be present in a low-flow module compounder.
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~5 receiving a prescription adm xture in the conputing neans; identifying
and determ ning the anounts of the pharmaceutical conponents of the
prescription adm xture; determining the conpatibility of the 20
pharmaceutical conponents relative to one another, determ ning the order in
whi ch the conponents are transferred during the preparati orft Marchiggo3
prescription adm xture; and, conmunicating the instructions for preparing
the prescription adm xture to the at | east one conmpounder that is to be
used in 2s preparing t.gﬁ Brescri i on_ad 'x:#{re. Cl.aj.m 25. A ma}‘ﬁpod as
defined in O aim 24 whePePIPEHE dIRIBeS @ e PISSHPUPR) Whsthar BPHISRIC he
anount s incl . et i . t to a
measure i n vioRnpldn Sbheind U8 ltrd Ain A BroStiipB1 s EAUERBESE

Prescri pti onglenfiedr lipidsaR0R] 61 wilFbaidiRTnal vaE! telepardehird in O aim 24
wherein the data relating to a plurality of phafFmaceutical conponents
conprises a prjuiydsendde aghewirRglfsithe aberearaacriesthér thbilis diped Bajedaar i zed into
a plurality of groups, with the conponents of each group haring comon
conpat i bid i t folbiwangadenkisiré prescuptich (tdockbd32). IPhis mgdukeatbahe et itiagiifiany he
conpatibility and/or inconpatibility of each Goup relative to other

Groups, sai dringmisperfoirmed psingXluidfrovm the finddmgaome of the dipids wil stay t her
,onprising: exam ning {he adp xtyre prescription to identify the particular
groups of co n@mrsl‘etf\lapelarﬂleﬁfsimﬂmﬁ}ﬁ Pé‘iaﬁ,Sf%Eﬁé tp aaughas fiths | ity

crarecter 2 ienghe BERoR R SPoRl ol (e I, 0P

solution. If the present bag is made with lipids and the next bag does not have

10 lipids and no rinse of surfaces which will come into contact with the contents
of both bags occurs, then there is a possibility that the lipids would haze the
next bag, particularly if the prior bag utilizes a rinse from the final bag. In the
event that the facility does not desire lipid haze, then the compound will not be
prepared at that time but will remain in the queue to be compounded at another

15 time (block 134). If the hospital accepts lipid haze, then a warning is printed
by the printer (or by a visual display) indicating that there is a possibility that
lipid hazing will exist in the funnel (block 136).

If the final bag does not contain lipids (block 130), or if they do
contain lipids but do not care about lipid haze (block 136), then using the

20  solubility and compatibility tables and proceed to calculate the compound
keeping in mind that rinses will be from the final bag (block 138). This step is
intended to perform calculations that are designed to minimize the number of
rinses to maximize efficiency and may utilize one of the methods described
above. When this is done, line 140 extends to FIG. 4d and the transfer

25  instructions to the compounder are then sent to the compounder (block 142).

Turning now to the high and low flow branch shown in FIG. 4b.

the initial step is to initiate the compounding set up (block 108) which requires
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said order determning step further conprises: determ ning the order of
adm xi ng so that conponents within groups that are conpatible with one
anot her are added concurrently or sequentially to the final container

consi stent with known general rules of mxing. Claim28. A Tﬁtai
defined in O aim27 wherein said known general rules of m )?i ad rise:

addi ng phosphate salts before calciumsalt; basing cal cium phosphate
solubility upon the volunme of solution in the prescription adm xture at the
time calciumis added; and, adding calciumlast to a prescrjption

adni xt ure. COhgicenyerting Galgilaigonssbaearriae qut thadhavierhess drpeadwithiresnactier

wher eby conpbrioR Pt SR aigTBkiee triaek S04 e 16 SRS BB Aot ner ar e
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the final Cogﬁ@i NBhsitdfy liPis I\ GAERAIARbA bt Yo ngemeﬁeﬁp@am%e%f réBfeny’ OUP

;
relative to onponent”in another group that is next in order to be

transferred. withthe pfesbiiptibn 200% fdmpsunded iMtievapthaas idelrigad in Caim 24

wherein said step of identifying and determ ning the amounts of the
phar maceuti cal conponeTfhes détermirationasmrads as to dhathef Yipids dre pacladabim
conponent of the prescription adm xture, and providing the user with the
option of teﬂmfnal{l) bag (blochd5§b-eﬁ'alipid$m¢roquimtgﬂmé@emimtion igmadgt ure i f
the user so elects., { ai 1. A nethod as defined in Cdaim30 wherein a

3
warning is i whether linidS??één&bmrapﬁfgn‘pd first, lasher-othemgisp prb izt (eckadni xt ur e
i t t i i i i.s that Tt be. d i i
ot ur o DS petef lplih e sehuiired 1D by s AsbObSPRRIZSH BIGREE or 11 pr s
A Ay. Aal® AaPrefusRts hat jspragrammsd in fhe,sense thet the uger defiges,thig onge.and i A as.

A aR A A 2. tefBafbhdl prbcihon dipehfint ORiAk ueblt) AN Rheatstraé{ ">

lipids would be placed first. Thus, the criteria for compounding that is
established by the user initially will determine the path of steps taken. If they
are first or optimized, then line 156 extends to FIG. 4d and FIG. 4c to a step

15 that will be described later. If lipids are not included in the final bag, then line
158 extends to FIGS. 4d and 4e for steps that will also be described later. If
lipids are required to be last, then line 160 extends to FIG. 4d and the
determination is made whether the prescription is stable without the lipid
volume (block 162).

"20 If the prescription is not stable without the lipid volume, the
program alerts the user that the prescription cannot be compounded if lipids are
- last and that a pharmacist check may be required (block 164). The program

then determines whether lipids can be transferred into the final bag first (block
166), which if not, results in the compound not being prepared (block 168). If

25  the lipids can be transferred first, then line 170 extends to FIG. 3d wherein the
number of rinses including the volume of lipids and lipids will be transferred to

the final bag first (block 172).
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source container (block 184) and the instructions are transferred to the

conipounder (block 186). As described above the steps that are described in
20 blocks 182 and 184, while identified as separate steps in the flow chart, are
really in actuélity interrelated. This is because the number of rinses is a
function of the compatibility groups and the compatibility groups must be
determined in order to identify where rinses should occur as described earlier.
If the total volume excluding lipids is not more than the funnel
25 volume, then the completion of the compounding is done using the low-flow
module and can be done in the funnel of the low-flow module compounder.

The program determines if a source rinse volume of a component solution can
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compounded in the funnel and transferred to the final bag and the funnel is
then to be rinsed with the reserve base (block 190) with the rinse transferred to
s the final bag and transfer instructions are sent to the compounder (block 192).
In order to determine whether a source rinse volume can be held
back, it is necessary to screen the fluid present during mixing in the funnel
without the diluting effect of the rinse to see if it is permissible to hold
anything out, i.e., whether the resulting admixture will be stable. Also, the

10 capacity of the funnel is important with regard to the volume that can be held
out for doing a complete rinse. For example, if the funnel capacity is 50
milliliters and only 30 milliliters can be held back, then there will not be a full
funnel rinse and the decision as to whether this is adequate or not can be made
from the user. It is also contemplated that the method of rinsing will see to

i5 have the final rinse originate from a source component such as sterile water,
dextrose or amino acids and that intermediate rinses may be made using
solution from the final bag with the source rinse of a component volume being
held back for the final rinse so that the funnel would be cleaned as much as
possible.

20 If there is not sufficient source rinse volume, the program
determines whether any amount of the source rinse volume can be held back
for a final rinse (block 194) which if yes, it is done, and all other ingredients
are compounded in the funnel and it is rinsed with the reserve base (block
196). The transfer instructions are then sent to the compounder (block 198).

25 If there is no amount of source that can be held back for the final

rinse, all ingredients are then compounded into the funnel without any rinse

(block 200) and instructions are sent to the compounder (block 202).
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It should be appreciated that from block 152 if the answer is that
there are no lipids in the final bag, then the path through the flow chart
assuming that the total volume is in excess of the funnel volume results in the
determination of whether lipids are first in block 180, which really is not

5 applicable because lipids are not present. In this case, the steps 182 and 184
may be carried out with the source rinse being from source container and/or the
final bag. As described above the controller will preferably utilize rinsing and
compounding sequence which eliminates the need to rinse from the final bag.

Returning to block 204, if the answer is no, or if the admixture

10 contains lipids, the lipids are to be transferred first and a rinse from a final bag
is required (block 182) the program determines if lipids may be transferred last
(block 206) which if not, the program inquires whether lipid haze is acceptable
(block 208), which if not, results in the compounding not be continued (block
210). Ifitis acceptable, the program produces a warning about lipid haze

1s  (block 212).

If the lipids can be transferred last, then the program determines
whether the number of rinses of the source rinse can be held for a rinse and an
acceptable sequence can be carried out with one rinse originating from the final
bag (block 214). If it can, then the prescription is analyzed for compatibility

20  groups and compounding will proceed with the rinses occurring at the
appropriate times with preferably the next to last rinse being done with the
final bag with all others from the source components (block 216). In this
manner upon rinsing with the contents of the final bag, the ingredients present
in the final bag will be diluted as much as possible while allowing for a final

25 source container rinse. The instructions are transferred to the compounder
(block 218).

If the answer from block 214 is no, line 220 which extends to
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O FIG. 4g rcezsultsgm the program determining if the number of rinses minus 2 (N-

2) times the source component rinse can be held for a rinse in an acceptable
sequence with two rinses from the final bag being determined (block 222). If
yes, then the compatibility group step is again executed (block 224) and
5  instructions to the compounder are issued (block 226). If no, then another

determination is made for the number of rinses minus 3 (N-3) (block 228), with
compatibility analysis being done if yes (block 230) and transfer instructions
are sent to the compounder (block 232). If no, the determination is made
regarding N-4 (block 234). If the determination from block 234 is yes, the

10 compatibility analysis is again conducted (block 236) and the instructions are
transferred to the compounder (block 238). If the determination is no on line
240, the program then determines if a source rinse can be held for a final rinse
(block 242) which if yes, results in the compatibility analysis being carried out
once again (block 244) and the compounding instructions being issued (block

15 246).

If no, the program determines if any amount of source solution
can be held back to make the required volume excluding lipids below the
funnel volume (block 248). If the answer is yes, then that appropriate volume
is held back and the ingredients are compounded in the funnel and the held

20 base component is used to rinse the funnel (block 250) and the transfer
instructions are issued to the compounder (block 252). If not, the program
determines if lipids are in the prescription (block 254), which if not, results in
the program compounding with all rinses originating from the final bag (block
256) and the instructions are issued to the compounder (block 258) but if lipids

25  are present, the program determines whether lipid haze is cared about (block
258). If not, a waming is issued (block 260) and if it is, the compound will not

be prepared (block 262). After issuing the warning, the compounding proceeds
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with all rinses from the final bag (block 256) which results in the transfer
instructions being sent to the compounder (block 258).

In sending the instructions to the compounder (blocks 192, 186
etc) the compounder and controller may utilize several methods and

5 adaptations to perform the compounding. For example the controller 10 may

send instructions to a controller included as a part of the compounder 12, 14,
16 or the controller may directly operate the compounder or any combination
or similar method.

In addition to the compounding strategies that are carried out in

10  the manner described in connection with the flow charts of FIGS. 4a through
4h, there are other functionalities that are carried out by the present invention.
In this regard, the controller computer 10 is adapted to examine the
composition of each prescription admixture that is present in a queue of such
prescription admixtures for which instructions are sent to the compounder that

15 is to prepare the admixture. By examining the components of each
prescription admixture in the queue to determine those admixtures which
contain lipids, for example, those admixtures which do contain lipids can be
group together in order so that lipid hazing is not a concern until the last of the
lipid containing admixtures is prepared.

20 As described in US patent no. 4.653,010 prescription admixtures
residing in qixeues may be sorted and grouped around common components. In
an embodiment of the invention other desired groupings of admixtures such as
by patient type can be determined in a similar fashion. Such reordering of the
prescription admixtures in the queue can have the effect of increasing the

25 throughput due to the needs and requirements of a facility.

Another important aspect of the present invention involves the

ability of the computer 10 to adjust for a user defined overfill volume by
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equal prescription but a slightly higher volume. and thereby compensate for
volume that is required to prime an administrator set or address accuracy
5 concems when the prescription call for extremely small concentrations of an
admixture so that the correct amount of the component in the desired
concentration will in fact be delivered to the patient.
Yet another important aspect of the present invention involves
the capability of the computer 10 to receive a user switchable option, which

10  when activated, enables a diluted higher concentration ingredient to be
substituted for a prescribed lower concentration ingredient. In many instances
where the patient is not fluid constrained diluting a higher concentration
solution with a compatible rinse solution such as sterile water will produce the
prescribed admixture with the minimum amount of potential instability. In a

15  further embodiment of the present invention, particularly when the patient is
fluid constrained, the stability of the admixture in eliminating or minimizing
the diluting solution by considering other ingredients as diluting fluids is
determined by the controller 10 which may employ one of the methods
described above to determine stability during and after compounding.

20 “In a further embodiment of the method of the present invention, a
compounding strategy for overfilling of the final bag 46 may be performed. As
described previously, overfilling may be desired to compensate for the amount
of admixture, which may not be administered due to the system of
administration. For example some portion of the solution may be retained in a

25 final bag even after administration.

In keeping with an aspect of the present invention, the desired

method of setting the overfill may be particularly configured. By way of
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that the final bag will have a specific desired volume. In preparing such a
prescription, the method calculates the new amounts of ingredients required to
achieve an admixture substantially equivalent to the prescribed admixture but

5 ata slightly greater volume.

Upon determining the proper ingredient amounts of the
ingredients, the controller 10 may check the resulting admixture against
various criteria to determine if the resulting admixture may be administered.
For example for a fluid restricted patient, an overfill may generate an

10 admixture with an amount of fluid in excess of the allowable amount. An
alarm may be generated an error message may be displayed to the user.

In a further embodiment, the controller 10 may adjust or suggest
the adjustment of the volume of the admixture to avoid having one or more of
the ingredients in an amount less than a predetermined level such as that which

15 corresponds to the minimum accuracy amount suggested for a compounder 12,
14, 16. By way of example, the amount of a component may be 90% of the
minimum suggested amount. The controller may then increase the total
volume of the admixture such that the amount of the component reaches the
minimum suggested amount and indicate to the user that only of a portion of

20 the resulting admixture is to be administered to the patient.

In should be understood that the arrangement of the steps in the
various preferred embodiments of the present invention may be altered. For
example the stability of the final admixture may be determined before or after
the determination of the proper compounding strategy.

25 Reporting

The compounder 12, 14, 16 may communicate to the controller

10 during and after the compounding process. For example, should a sensing

-35-



10@ 10@ 10@Q.y; Z10%@& ()-!(;/!'10%h& ()- !'#;/110%c& ()- [vvxryy{|zX6{\:
10! #y9-1 109" ()-'!$! 10965& () -, &S! 10%r& () -s!z&s! 10%5&' () - s! K& 109%65&' () -!

£ 10%5u58 ()-1 111111 ~] ~~_= 10! #! f S10%CPGE' ()-ff S10& ()-f"10%& ()- 105
105 105SS; Yi0%se. () -1 (9-110% ()~ 11319~ = 1011 p 4 March.2003
6- 10977& ()-s! #L9- M 10%& ()-g93"! 10%&' ()-3 !, 93" 10%& ()-3 * Y3 (). 1L

"109%&' ()- 5b@10!!p! f 10%& () -f 10%4& ()-Y‘- 0%4& ()- 10 10 10S: mLO%& () -
6- 109& () - s5’?zX6b@

101 1 109 H HEHE ot WA OHISS 000 b ke At -
reference herem, detect an incorrect source solution flowing through one of the
conduits 32 an alarm may be communicated. Similarly, during and after
compounding the exact quantities of the ingredients transferred to the final bag

5 46 may be transmitted to the controller 10.

Upon receiving the amounts of the ingredients transferred during
compounding, the controller 10 may present cost data to the pharmacist or
communicate such data to the hospital computer system 28. The controller 10
may adjust the cost data to reflect the actual cost of providing the admixture.

10 By way of example, some ingredients may come in containers which can only
be accessed once before discarding. Thus if such an ingredient is used in an
amount less than that in a container, the controller 10 will indicate the cost of
the entire container as opposed to that portion of the ingredient used in the
admixture.

15 From the foregoing, it should be appreciated that an improved
method and apparatus for controlling the preparation of parenteral admixtures
has been described, which results in faster, more efficient preparation of the
same without sacrificing safety in any way. Moreover, several of the features
provide added safeguards. The present invention employs an extensive

20  analysis of admixture components and utilizes known characteristics of
components in 2 novel fashion to control compounders so that such
prescription admixtures can be reliably and safely prepared without violating
known rules of preparation, but also in a manner consistent with certain user
defined preferences.

25 While various embodiments of the present invention have been
shown and described, it should be understood that other modifications,

substitutions and alternatives are apparent to one of ordinary skill in the art.
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transfer prescribed amounts of pharmaceutical components from individual
source containers through elongated hollow transfer means to a final container

5 in order to prepare a prescription admixture, said apparatus comprising:
computing means having memory means for storing instructions
for operating the apparatus and for controlling the compounders to prepare a
prescribed admixture, said memory means including data relating to a plurality
of the pharmaceutical components that may be transferred to prepare the

10  prescription admixture, and data concerning the operating characteristics of at

least one of the compounders that the apparatus is adapted to control;
said computing means including at least one communication port
for establishing a communication link with each compounder that.is to be
controlled;

15 | said computing means being adapted to receive a prescription
admixture, identify the pharmaceutical components thereof, determine the
compatibility of the pharmaceutical components relative to one another,
determine the order in which the components are transferred in preparing the
prescription admixture. and communicate the instructions for preparing the

20 prescription admixture to the compounders that are to be used in preparing the
prescription admixture.

Claim 2. Apparatus as defined in Claim | wherein
said computing means is adapted to convert the amount of each component to a
measure in which the compounder that is to prepare the prescription admixture

is able to transfer.
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specific gravity of the component by the volume set forth in the prescription

s  admixture.

Claim 4. Apparatus as defined in Claim 1 wherein

said data relating to a plurality of pharmaceutical components comprises a

database having a plurality of compatibility groups, with each group having at

least one of said pharmaceutical components, said database also having data

5  specifying the compatibility and/or incompatibility of each group with respect

to other groups.

Claim 5. Apparatus as defined in Claim 4 wherein at

least a first one of said compatibility groups comprises components which

include lipids, and a second one of said compatibility groups comprises a

component that is sterile water.

Claim 6. Apparatus as defined in Claim 4 wherein

said computing means determines the order in which the components are

transferred so that the order is in accordance with a set of general rules of order

of admixing, which general rules comprise:

5 phosphate salts are added before calcium salts;

calcium phosphate solubility is made based upon

the volume of solution in the prescription admixture at the time calcium is

added; and,

calcium is the last additive to the prescription

10 admixture.
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Claim 8. Apparatus as defined in Claim 6 wherein
said cleansing solution is taken from one of the individual source containers or
the final container.

Claim 9. Apparatus as defined in Claim 4 wherein
said computing means includes at least one port for receiving input data for
selecting whether a pharmaceutical component that includes lipids will
determine the order of transfer such that the lipid containing component is

s transferred one of either first or last relative to all other pharmaceutical
components.

Claim 10.  Apparatus as defined in Claim | wherein
said communication link can be comprised of at least one of an internet
connection, a local area network connection and a wireless connection.

Claim 11.  Apparatus as defined in Claim | wherein

! said apparatus is adapted to be used by users in at least two location, wherein
each location can haye at least one compounder, and a printer for printing
labels, a terminal with a display and entry device for inputting prescription

5 admixtures and selectable settings relating to the operation of the apparatus and

compounders.



1109 & ()-Y vL!10% & ()-g= | obU4! ["-109% & ()-10! 10! 10! vy; Z10% & () -

S-1100 & ()- s-110% & ()- 9%! 10% & ()-SK% D[ [-bU4!l ' 110% & ()- & 10%
& ()- & 10% & ()- & 10% & ()- 38 10% & ()- & 10% & () - R34568| obUA!

100 >1 1 (1101101101 1 FLOW & () ~S6106& ()=~ 1 10% & oy 3998 & ()-
B 7n|[:bUdl " $ 10061 & (}-f & 10%>1T& ()-f & 10%! & () -1 ah@d e ()
15110961 & ()- s!10%>Iv& ()-> | 0bUA! ", 10% & ()- 10f>! f 10f >1 f 10f >I f
SZ10% >1f & ()- “-3"10%! & ()-' “-3"10%>1)& ()-' °$ 10% (

& ()-fYC | [ bual '10%?& 0% A
110% & ()- 10% & ()- it 110§4¥8“‘%%9/§é9%%‘%%¢@ 3

R0 S Sl b ML i

, 109> f & (v)lﬂiLQﬁBbé ﬁ’h 0% i&é’(ﬁ/@’ﬂr&@sféﬁcompéﬂ&l%lga fldow rate thaph & ()
LI 10%~z& ()- K. c| 29b 1 109! & ()-f151 109 T1& ()-@S! 10051 78 ()-

sy! 109% f & ()is si ﬁ;ﬂc’h@&@'lﬁg}(ér thaty tHeD8theRedmpem{dek NA4! 10f >! f 10f >1 f 10f >! f s
Z10% > f & () - f810%>!f&' ()- "L-110% ()-G " L-110%!& ()-G

" $! 109 pf & () - 2| [: NA4L 10 ICl$inl(l@<R' &P(ppafatu&&i defied n&laym® wheredvz~ z& () -
ML E () " "L0%RI & ()~ ", 109%2R! z& () - Douvwx| obUA!

_10%R z& ERidiepmputing meanpisradapter iowxmmine -preicrmtlmmx;qre andz" 10%
& L* $! 10%&f z& [ bUA! 1 10% 2 & 0UR! &

@(1)0% R z& @ Qﬁ@ﬂé@&ﬁ%&zp@ comyoqmm%etz %-} ﬁlersofiéme( )vhefhr:[ theua
y610%R! z& LL- l L- 1109 %

{08 1054 & ( FPeRAIEIRBESpbathat brestipfof sty s bl ke rsdared oo e () -
-10%1-& ()ha%ll%% 590%81%%}){)65?3%&9 BERuséof thid presence of a lipid

component in the prescription admixture presently being prepared, terminate
the preparation of the prescription admixture in the event the user indicates an
objection and issue a wamning of such probable hazing in the event the user
indicates no objection.

Claim 14.  Apparatus as defined in Claim 9 wherein
said computing means is adapted to receive a plurality of prescription
'admixtures and order them into a queue for preparation, said computing means
being adapted to examine each prescription admixture that is in the queue and

5 determine the commonality of predetermined components therein, and to
reorder the prescription admixtures in said queue to group together said
prescription admixtures which have such commonality of predetermined
components. :

Claim 15.  Apparatus as defined in Claim 1 wherein
said computing means is adapted to retrieve data relating to a patient profile for
which a prescription admixture is to be prepared, wherein the patient profile
data includes at least the patient’s name, age and weight, said computing

5 means being adapted to retrieve data relating to a plurality of categories of

patients, with each category containing predetermined limits of admixture
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admixture.

Claim 16.  Apparatus as defined in Claim 15 wherein
said categories of patients comprise adult, pediatric, neo-natal and premature
patients.

Claim 17.  Apparatus as defined in Claim 15 wherein
said signal is adapted to prevent the prescription admixture to be prepared.

Claim 18.  Apparatus as defined in Claim 15 wherein
said patient’s profile data further includes a history of the patient’s weight and
admixture prescriptions over a period of time, said processing means being
adapted to prepare a report concerning the patient, including a projection of the

5 patient’s weight at some time in the future.

Claim 19.  Apparatus as defined in Claim 1 wherein
said computing means is adapted to retrieve data relating to a patient profile for
which a prescription admixture is to be prepared, wherein the patient profile
data includes at least the patient’s name, age and weight, said computing

5 means being adapted to retrieve data relating to limits of amounts of admixture
components éhat can be added to a particular patient’s prescription admixture,
said computing means being adapted to compare the amounts of components in
a prescription admixture for a patient and require an authorized entry of data
explaining the rationale of exceeding one or more of such limits.

Claim 20.  Apparatus as defined in Claim 19 wherein
an authorized entry of data is entry of data by at least a physician or

pharmacist.
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required to prime the compounder.

Claim 23.  Apparatus as defined in Claim 1 wherein
said processing means is adapted to receive a switchable input relating to the
preparation of an admixture prescription that calls for a first component in a
predetermined amount, an amount of diluent for said first component and one

s or more additional components in relatively small amounts, wherein the total
admixture prescription is to be a predetermined total amount, said computing
means being adapted to use the volume of said one or more additional
components in relatively small amounts as a substitute for the same volume of
diluent so that the predetermined total amount is not exceeded.

. Claim24. A method of controlling the operation of at
least one pharmaceutical compounder adapted to selectively transfer prescribed
amounts of pharmaceutical components from individual source containers
through elongated hollow transfer means to a final container in order to prepare

5 a prescription admixture, the method utilizing a computing means having
memory means for storing instructions for operating the apparatus and for
controlling the compounders to prepare a prescribed admixture, with the

memory means including data relating to a plurality of the pharmaceutical
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steps of:
15 receiving a prescription admixture in the
computing means; '
identifying and determining the amounts of the
pharmaceutical components of the prescription admixture;
determining the compatibility of the
20 pharmaceutical components relative to one another;
determining the order in which the components are
transferred during the preparation of the prescription admixture; and,
communicating the instructions for preparing the
prescription admixture to the at least one compounder that is to be used in
25  preparing the prescription admixture. .
Claim 25. A method as defined in Claim 24 wherein
the step of identifying and determining the amounts includes the step of
/ converting the amount of each component to a measure in which the
compounder that is to prepare the admixture prescription is able to transfer.
Claim 26. A method as defined in Claim 24 wherein
the data relating to a plurality of pharmaceutical components comprises a
database of pharmaceutical components that are categorized into a plurality of
groups, with the components of each group having common compatibility

5 characteristics, said database having data specifying the compatibility and/or

incompatibility of each group relative to other groups, said compatibility
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determining step further comprising:
examining the admixture prescription to identify
the particular groups of components that are present therein, and the
10  compatibility characteristics of each group relative to the other identified
groups.

Claim 27. A method as defined in Claim 26 wherein
said order determining step further comprises: determining the order of
admixing so that components within groups that are compatible with one
another are added concurrently or sequentially to the final container consistent

5  with known general rules of mixing.
Claim 28. A method as defined in Claim 27 wherein
said known general rules of mixing comprise:
adding phosphate salts before calcium salts;
basing calcium phosphate solubility upon the
5 volume of solution in the prescription admixture at the time calcium is added;
and,
adding calcium last to a prescription admixture.

Claim 29. A method as defined in Claim 26 wherein
said order determining step further comprises determining the order of
admixing whereby components within groups that are compatible with one
another are added sequentially to the final container, so that the number of

5  rinses are minimized, the rinses being made to cleans the hollow transfer
means near the final container due to incompatibility of a component of one
group relative to a component in another group that is next in order to be

transferred.
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Claim 30. A method as defined in Claim 24 wherein
said step of identifying and determining the amounts of the pharmaceutical
components further comprises identifying lipids as a component of the
prescription admixture, and providing the user with the option of terminating
the preparation of the prescription admixture if the user so elects.

Claim 31. A method as defined in Claim 30 wherein a
warning is issued in the event the lipid containing prescription admixture is not
terminated, which warning is that a next to be prepared prescription admixture

may exhibit a hazy appearance because of the presence of lipids.
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