DELI VERY OF TI GECYCLI NE I N THE PRESENCE OF HEPARI N
CO- ADM NI STRATI ON OF Tl GECYCLI NE AND HEPARI N I n one
weniwede4zeit, t he present disclosure is directeBCT/0S2006/016864
conbi nation therapies of tidecycline and heparin and
met hods of adm nistration of tigecycline and heparin.
Ti gecycline, (9-(t-butyl-glycylam do)-m nocycli ne,
TBA- M NO,
(4S, 4aS, 5aR, 12aS)-9-[ 2-(tert-butyl am no) acet am do] -4, 7
- bi s(di met hyl ami no)- 1Ada, 5, 5a,6,1 1, 12a-oct ahydro-3
10, 12, 12a-tetrahydroxy-1 , 1 1-di oxo-2-
NaphOIRAARRIZARINGTA BOWER SUIBIEMGNPIORRIGRIRPLAE ©
and an anal og of the sem synthetic tetracycline,
m nocycline. Tigecycline is a 9-t-butylglycylan do
derivative of mnocycline, formula (1): (I)
FIELD OF{TgHe VENIIOMkvel oped in response to the worl dwi de
threat of emerging resistance to antibiotics. has
[0001] SXP?\E{?& a%g?e{ngﬁgzeélgo altlép t? attwig) I%ﬁléeelg)% lc%rr rottl Id%\'/l% ss?gctégcalllr}]f a two-
wire dimrhetfoaelctromnie lcaﬂ-tvbbagét(EQS’) 11@Btﬁngblkbadsﬂhl biting protein
translation in bacteria. Tigecycline is active agai nst
many anti biotic-resistant gram positive pathogenic

j.a, icillin-resistant Staphyl ococcus

BACKG‘Q@%E%&)%@#E&W&& stant Streptococcus pneunoni ae,
and vanconyci n-resi stant enterococci (Eliopoulos, G

[0002] M %o@volt%h’uﬁ?t duth ‘5§ 6‘1@0’[&3&‘6‘10%\7 COepRiBEY) 381 B3 éhl;

; Fraise, A 995. Journal of Antimcro
low-voltagm evibivh énghpyg, 1sbe®mngqery pepulat Umveyplkagedainps dllow for excellent,
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unique lighihg $ix@irds, strehYs tedck Alehtidd 9o p(ﬁ%rlaﬂ‘e%c%h@loﬁ%%%e Bmp, an ELV
Chenot her apy 38:2218-20; Postier, R G et al

transformey is gequiked to sedngg 2 Fing VOIMe Seypiogily 320 dac ar 2409gg) to a low-voltage level
t t herapy. 36:225-30.
(such as ]%%gtg% ?5{8% t ?P%Ptg%?hve aggl nst bacterial strains
carrying the two major fornms of tetracycline
[0003] resimmﬂmpﬁoraiﬁhummamdnmkﬂaﬁmn&hcpﬁmamﬁﬂﬂonhgﬂh@abah
et al, gnwnuobAeMS(mamﬂ1r
Con"entl"&%l tvp74irg lm@ef s tpo cgpnegfions| gghot” samRseHPN it anvalfegratingreurrent
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or more SSnimath:itmmmchEE suchnad thideskdr Iﬁlekieffe]:@@ﬁlsm@mrs (F'Es, tofcontrol the

current dejy {:qe tg q@g@é@ t?‘%add’?g ﬁ]ﬂ{swgptrol}ég ggepsgx g?jhe—lll}%% Cy]éq semconductor
switches ﬂ@Yyﬂ?@allﬂfSc%q ief b%ﬂz?eeﬁ Fc}?@ﬁd{‘%ﬁ'& dim SRR cgglg%:o B6hAdf the dimmer.

I nf'ecti ons, such as conplicated Intra m na
infections (clAl), conplicated skin and skin structure
[0004] i nf eiitli:mEL&’S@@Bl;O;rm@imm&ﬂly cheguierieet! Pne largneapacitance across the

. .CAP) , ., a ital Ac uL Pneu ni a
primary iging:{b v T o B R BBy e e e gl dimming
(often cal&ﬂa‘%ﬁﬁﬂrgtéd‘gg” Bt AR %? RS whithaks @RBSer iAAHIRAWE FETs in anti-serial
met hi ci [l i n-suscep le and nethicillin-resistant

connectiogy Daa@rFﬁbw@uatp lyiting thedus, mﬁntwéla(ﬂ\@slaz crible AESmveform and the

ddi.t .| d t
other P10 OBhRY eGP PP R e T A ol e BT are
alternatelﬁ ausetodyt thestdnhiag BaVAcAGaltR9cERY Me@ﬂg pwestp%g} &ldafién turned off

determ nants. Al so, tigecycline may be used to treat

at some tisririagdhg balfeydle fepeniliogaipor therlesierd intehsiteef the lamp. To execute
bact erem a, Neutropenia, obstetrics and gynecol ogi ca
infections, or to treat other resistant pathogens,
such as VRE, ESBL, enterics, rapid grow ng
nmycobacteria, and the like. H avaka, et al., U S
Pat ent No. 5,529,990 discloses a nethod of treating or
controlling bacterial infections in warm bl ooded
ani mal s conprising adm ni stering a pharnmacol ogically
effectlve anDunt of a 7 substltuted 9 (substltuted
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heparin dose or requires a separate site of
admnistration to the patient. It has suprisingly been
wo cwwad242e8 e, however, that tigecycline may be PCT/US2006/016864
adm ni stered with heparin. -Bor exanple, tigecycline
and heparin may be adm nistered through a single
reverse pRas8IcOh&SI dinnfifg, Shars, EISV @imaerstindl 080 mBerdprokésBonio’doifiol the
site, without a saline flush. In one enbodi nent,
switching ¢fjae JEls.ne and heparin do not have at |east one of
the inconpatibilities of tetracyclines or tetracycline

deri ' ' 's 0305 osition
[0005] co frﬁaésrh%retg g@@%@ag ?ﬁ%&r’%—g:urr&ts(acg%%ﬁ % pgmv%ﬂ&g Jnicroprocessor and
other lovsfmgagy Cird:uiﬁy aheldiheparintlud N wpdvadr sepplo) iubk s a b&-ear power supply. A
conbi nati on therapy conpr|3|ng adm ni stration of

cat-ear pQVEEL SHPRIH graéyweg %1} Y R&ardhel zq{@ﬁg}wﬁgs of thg A gzlaveforms and derives
t
its name gpig}cy 2y |OE gle vpagr e%gcﬁ tfnlé cs,ﬁrlfe% Hﬁ? it g{fgﬁjvgst dflr(lﬁrgglt?é é?]sglpply. The
power suppis mms(:émw @mient‘dnmqn@u thﬂ: oasnrxecimb EiLé/ lnigm'ag ldaela sSEhedfi&l's must both be
ine i n_and at

turned ofgﬁéﬁﬁgg IEF::'[ling)a{]ltl Ed he %F}g ROYer E’lil 1s c?lﬁrgg}ge So, the FETs cannot be

turned onefﬁpﬂfé'eﬂﬁfétlenéth 9¢ ﬁl‘lﬁiflc@@le A2nYakd tﬁ@ﬁ@hﬁlunﬂwﬁg@ agloss the load is
repl aced or conbined wth other glycylcylcine

desired. di scl osed are nethods of using at |east one
gl ycyl cycline and heparin. Another enbodi nent of the

dISC osure J,s nedi cal tu o risin t | east. .
00061 {1, > LR bk B TR SeF Bl R IR RSOl £ e iR its output
voltage aﬁzﬂ[‘ﬁﬂhbéS €l5e FETY 88 %6 BTGt 1He)ehe e bAdRhaBt cR f5L&ABSt a minimum
conpartment conprises heparin, and wheréin the first

off-time. gkh¢ ryeRey @aer@aﬁlp aF thedth\s dammercip gerstningd by agunbseof worst-case

operatmge(?&ﬁg}? ﬁs 5{1{}\ Lur%hq dr %98? g}e %ﬁtgge{l¥c§llt§a X%oqgt-case line voltage

connec sane a
input (i.e C@ﬂérﬁﬂhé &(Df)()\i/dfr&uf)plﬁf&bltagﬁilsS@Wérnhbrﬁmmﬁl’)l ORI Srsivease béad conditions
prior to adm njstratio further exanple, the

(such as thg ﬁPWP%"t angrthgadage grale e i tygeS(ogEPé t%ﬁéﬁoémﬁlﬁeand variations in
e opers AL AR Bhct BPUG IS A 0RO BIESS f Fc condiions,

the mininfud oBRAME NEstdringhel byl daltatlatmipeale aff-ciaratha, widl g’ua'rana%e that the power
ine s in.th

supply wﬁg@g@%@ﬁy for) 6?/25 Hi?z‘gwgﬂgf?? %g%df\%o ﬁs FeRling afimegegprally ends up
being a 1#%@%&1165 8f tthtAf-c g@[e'dﬁﬁr&ﬁnst}a}ﬁs@g@gﬂﬁgﬁﬁn{gﬂhg}ﬁ@?ﬁé& IQ)EBH : eched load.

ughout the spécification an
detai l ed description below, the follow ng definitions
[0007] appl Howevehiba Ivdar:kiecamccmhtmmas notamrmglylenaoutfeiesl in practice, and under

typical C(?r@et}(fpklfs,l gaﬁiﬁlg ﬁou g]tqggal etrd?r}% pﬁ%@ hgpz)lfug (@rﬂnge at the end of
each halflﬂ%l%sﬁuE B&l&l@ﬁﬁ§éﬁrre§h|t eathk Yo 6+ @g&ﬁtepﬁrﬁgﬁﬂ’ﬂ'& @imeTﬂékxtﬁtmg in a higher
erence to a conposition containing

for exa
intensity ebip m&ﬁat. ipelosatds the infensity achisived whewo pnlmrséarxd@rdowallﬂ] slmtch is
not i hat

connecte tghséetugf Vv)llthzﬂ%%ll%gg ]érl?rna gmgeerﬁb }E.Fiﬁi %I B1m1gp' a)f%tgme constant under

all conditiHs €4 thig he R uERkedClré@ el halll i digSragfdier W se.
"d ycyI cyéline" as used herein refers to any glycyl

derivative of any tetracycline and includes any salt
[0008]  f or mEhuss there edstanpeghir saEdM dl@amqryhaém&eablpewampply and has an

1ncreased]\5§%1%§ %enfg 9g/ﬂ)ge7 §15 %g%%p% re éxglsqe/aler&eeg Irfrc]?r r?.él%]_a\? dgglgar tilat includesa -

herein, may be fornul ated according to nethods known
in the art. "Tigecycline" as used herein includes
tigecycline in free base formand salt forns, such as
any pharmaceutically acceptable salt, enantioners and
stereoi sonmers. Tigecycline, as used herein, may be
formul ated according to nethods known in the art. By
way of non-limting exanple, tigecycline nay be
optionally combined with one or nore pharmaceutically
accept abl e excipients, and nmay be adnministered orally
|n such forns as tablets capsul es, dlsper3|ble
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di l uents together because of chem cal or other
physi cal interaction. "Co-adm nistration" as used
whemeiim2ref ers to adm ni stration of drug A at PECEUSHNE016864
time as drug B, prior to or3followi ng the
adm ni stration of drug B. In one enbodinent,the
power suppBdndiis kbltb @Avé &n ENNEhaEhe 10adRbb e the rmefx‘ilh{lﬂ%ﬁﬁuné evel of prior
an enmbodi rent of the invention drug Ais tlgecycllne
art ELV digmgerd rvihopt Fempropusing theepersition oEhedionst penply-her apy” as
used herein refers to a therapy that utilizes co
adntnistration of drug A and drug B. In an enbodi nent
SUMMA PeHETYERE N@ﬂ) rug Ais tigecycline and drug B is
eparln sodi'u dm ni stration” as used herein refers
to providing a conposition orally, parenterally (via
[0009] i nt Aecenbugstol the pm‘sd:m: mvehddn, ai twbrwsire dinarher foi c@mmﬂ bbHa lighting load
from a so%clé%%f %%S%?tg%{%/#qc asgéj itse;rﬁgq? ulcﬁjggfgfzﬁl S;in (VWH éqlt%p[l)( 51 a%rontrol circuit.
The semtédifdﬁ&bf‘ SRALH is dpeRbRab bY¥ codiled B&WREA the solld€bRAREWJIEBE hid the
fective amount” as used herein refers to an anount
lighting load apd harea ap@ut:tmg #gfeand adan-uosdusting stats. & hhqn@wet supphebas an input

.or prevent, a condition.treatable b istra
that receivg’ o INE R s SRR GBI R RE PRt i ol DRt elioee durng
the non-conBuétiy A4 B theSenldottigdbr Svitdhe dtheRoftroll %@ s GHerdtd&tcontrol the
one syggtontof t he di sease being treated or to reduce

semicondygtorgalitoh ipigdhe ccmdugtmg sézfte ferraa aHiime eagh hblrestesofghe AC voltage and

is coupledstx s pl?ngg 0?‘ ﬂsléa F& Ii r%lilal%t(i] ﬁ{rgrfﬁ? 1@“?{'5[&?2 ldgth%g; Iv%r supply.

The contnﬂd:@hctdt ﬁHlopb@ziHls tdxtecthageethaddtttm@whsmﬂksinmft vbhggeadiipopits supply
present disclaosure. A pharnmaceuti cal
falls belovae @éﬁtpatﬂeéerglamd lpel o hyrtles) the mmeqt CHEWATSRPCEAR, ie tgdpgregseyhe on-time
t a)
when the @g}ut\tbeft gﬁlg&oarb%%g géstflaﬁg fkgiew T ﬁ]e? (?ével %gtrefs t&%ﬂ ¥he ﬁrst level.
whomit is adm nistered and in the context in mhlch it
is adm ni stered. Pharmaceutically acceptable salts
BRIEF DESCRIRIGOMNOF STHIE DRAWINGSr gani ¢ and organi ¢ aci ds.
Phar maceutical |y acceptable salts include acid salts

suc acetic, ar, benzenesul f pni ¢ . .
o010 pac kg RESmPrAaRHSt iR e e RRRERRE Sl Prosgnt invention;
cal ci um edetate, cansylic, carbonic, chlorobenzoic,
[0011] ci | ®Xgtdalis aGidvEfogm o@@l@tdtﬁlm@ldtowblmge oesttecﬂm@ner@sﬂg 1;
esylic, formc, fumaric, gluceptlc gluconlc
gl utam ¢, glycolylarsanl i c, hexa
[0012]  hexyiigedds éuw@rmrgfab%w%geacrﬁwhééwrcof Fig. 1;

hydrochl oric, hydroiodic, hydroxynapht hoic,

I set j j , [
(0013 >, (;ﬁné s Gy t}lda’ztﬁifat:t%f tﬂeﬁﬁéﬁgg gﬁlgtﬁlflg@!ig t‘iﬁ:ﬂq@él c‘fpcmt of the dimmer of
Fig. 1, et hyl suI furic, nmucic, muconic, napsylic, nit r| c,

oxal i c p- ni t ronet hanesul f oni ¢, panoi ¢, pant ot henic,
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pmmﬁmofﬁll§¥%ﬁc stearic, succinic, sulfamc, sulfanilic,
suffonic, sulfuric, tanni c, tartaric teoclic
toluenesulfonlc and the like. O her acceptable salts

[0015] naydag.fosheos Vfo&_tageawavgﬁq)rgts aftheSligtmeretf Fag. 1 during a second part of the
%& ceutical Salts: Properties, Selection, and Use,

process Jﬁég?VCH; 1st edition (June 15, 2002). " Uni t dosage
form' used herein refers to physically discrete units
suitabl e as unitary dosages, each unit containing a
predeterm ned quantity of active material calcul ated
to produce the desired therapeutic effect. "Article of
manuf acture,” "mnedi cal apparatus,” and "nedica
product” as used herein refers to materials useful for
prevention or treatnent using, for exanple,
ti gecycline and heparin, such as a conpartnment with a
| abel . The | abel can be associated with the article of
nanufacture |n a varlety of ways |nclud|ng, for
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Di sclosed is a conposition conprising at |east one
gl ycyl cycline chosen froma conpound of the fornul aor
waewspharsaceutical |y accept le e sal ts thereof PCT/US2006/016864
mhereln X is selected from'am no, NRLR2, or hal ogen;
en is selected frombrom ne, chlorine,

DETAILED QﬁSQ%\%JrIOI\b@F ASE RIVENTE@Nect ed from hydrogen,

nmet hyl , ethyl, n-propyl, 1-nethylethyl, n-butyl and

1- ; 1 11 3
[0016] -~ g?%%yyil}opég%ﬂy#estuﬁ?% %%s%%lﬁ&s&ﬁ? fc%K o%}h@%tﬁ%dp?eg%@dm of the preferred
embodimentsds bytkapruapststoodmdhed xehddn nemmyctt'ﬂmhyﬂth tieabpdddad dvdmmgs For the

X=NR1R2 and R1 =hydr ogen, R2 .ethyl, n-pr
purposes of ihwstrgfing: thy !nveﬁtl%mfsﬂre 15 phepp Hy"%ﬁ.d)éwungs o ﬁ%??fi}p b%% is presently

preferred 3h v\;khéh ﬂké@&rﬁé’ﬂaﬁtr&%ksenﬁﬁgumpﬁgt t@’ﬁ&&t%he Qervelecﬁ Oﬁé’w*s oRthe
=net hyl, ethyl, n-"propyl thyl e ,
drawings,lit heih@yhgerspyd, howeRemthiahthk prepyibn s lmmwd tRﬂhe spec1ﬁc methods and

. =n-.pr : =n-propyl, 1-nethylethyl, n-butyl,
‘“S“melﬁaﬁgﬁﬁ%bﬁsﬁ or 2-methyl propyl; and when Rl
=1l-nmethylethyl, R2 =n-butyl, 1-nethyl propyl or

[0017] 2- ”Elt’lEMfeplr SHOYs; th@ﬁd) wiedifher mdo@&t t}ib pre?@nt-tﬂvdﬁﬂblﬂwhlch is connected
1- met ropyl or 2-nethyl pr

in series lﬁiwm rR@WF supRly HO2 mq%ﬂlge{ éxlgwmg hqaﬂgO@ eﬂ@@tdé@mer 100 has two

connectlo \M% anfiéi" Féf)@t;@!&)“%é&) { HSW@P@Z@% ] o.m connection

108 to thealigig 16MN DB Bihdd EIL'E (ﬂoaalﬁbﬁ&at‘efﬁt edbﬁd/oﬂtagmes&lr(aidh% 1@rvolis or 24
branched (Cl1 -Cg)al kyl am no ropyl a
volts), a stpcd Pt gAPHIIS ﬁ},\éﬁzg,qegmr ?{hep!ﬁlg Wydapil Q%A The ELV transformer

XFMR 153@5%91 cgltﬁyatﬁgeqm@{fhgg %gé @;ﬁ%@ﬁax{ E‘qﬂy a%]&ggom& B8 winding.

nmonomet hyl benzyl am no, er|d|nyI nmor phol i nyl,
[0018] 1-i nidaawtollthe ACpyitagd (jdh,vefbd(td fi, BY loaalzidiytwo Beld-effect transistors

et 1 a1 o v Gt i B SRR e onhe p SRRl na e

DIMMEI ﬁoﬁ%}ﬁ&%h 108 ?H«bﬁist tetedo CoRnELD A n&h@?&%ﬁle\’ﬂalftbycle of the AC

substitution selected fromhal o, (Cl-
wavefornt aidhtie se¢e@d@ BT bl Xksonduets dwing TénmnngatW@;balrf@ycl(e@f the AC waveform.

ELV hghtlg%,?q.?g %Ccﬁ OO é}sw%%%eé?e)e@{ag% 160[%% Ohniree bo(}?éh the FETs are

alternatel f&mla& sﬁ Bithe beginAikk RO emnwlf-@me oftREAOpd¥H:r ¥hppl$ ahdmeH turned off
{ -al kyl am no sel ected from am noacetic acid,

at some tl-nmnhr(m,thy hilf-cade depandingriipan plreofssed ttensity obthe lqu‘ng The conduction

state of tkte%ﬁ’%iglé)' Egi:gs (%F%%\ﬁ{?ﬁg)% N n%rolgg% tatllf%ha( dﬂte%es 19 Ele FETs through |,

a gate dri9é OM&lit 1 1o/ ATOXMCiereesdeditayd céifttof @inddidel Bi¥control circuit 114 includes
hydr oxynet hyl, . -hydroxyethyl or

aHHGDPKM?ﬂﬁb%ymmﬁﬁb®h9%%@%9%0% e FiR\lariéQyb2epyl ;. - nmercapto
(C1-C3 alk selected from nercaptonet hyl,
[0019] | g{ g“g% Fggtr (%l}éJnfxe;r aksgffﬁcql?c%ts% péér)gﬁwalb%{tgﬁﬂ 1 l%rfor input from a user, and a
plurality belight@eitting dilee CLIEDS)f 0ot feedigich lttpthé@jﬁsrl S]Ihemgn'@éﬁl cﬂrcuﬂ: 114
five nenbered_aromatic qQr saturated ring with on
determingy theappropraty diraming leval o thediay lamm 404 M fom e st 8Pm the buttons
118 pyrido ring fused thereto, a five nenbered aromatic
' ring wwth two N, O S, or Se heteroatons optionally
havi ng a benzo or pyrido ring fused thereto, a six
[0020] nmenbarmto-arcesreiréudt YA2ngovitésn amerol sighdlne heNon@pl Gronit 156 that

1dent1ﬁes?ﬂ;e1£ gegggac}(gs%gs %%g}ac Agé ﬁ%y@ﬁggnzka%eﬁé—%g}%%gr&}sg megl Qs &Q%me at
appended O heteroatom acyl or hal oacyl group sel ected
fromacetyl, propionyl, chloroacetyl, trifluoroacetyl;
(C3- ©6)cycl oal cyl carbonyl, (C6-C 0)aroyl selected
from benzoyl or naphthoyl; hal o substituted
(C6-C10)aroyl; (Ci1-C4) al kyl benzoyl, or
(heterocycle)-carbonyl, the heterocycle as defined
her ei nabove; (Cr C4)al koxycar bonyl selected from
met hoxycar bonyl, ethoxycarbonyl, straight or branched



n-propyl, 1-nmethylethyl, n-butyl, 1-nmethyl propyl,
2-nmet hyl propyl, 1,1-dinethylethyl, 2-nethylbutyl,
wda 2ed24res hyl propyl, 2, 2-di net hyl propyl, 3- rretm]T/Usawdi/omsm
n-hexyl, 1-methyipenty!, 1:%-di methyl butyl, '
2, 2-di net hyl but yl , 2-nethy|penty| 1, 2- dlnethylbutyl,
which thelAG supple lvh}ydgelﬁqydlls aerobt ﬂth@glrmﬂrrg&tﬂ%yﬂphaiﬁyjlcle The zero—cross circuit

122 recel\gqsé%% séaglgr aI k%\g;&%ixéf (%ﬂ Slsca bog%&% bﬂ%l) al ky q»qgh diode

D2 in the ﬁS%aﬁirve HaHHORN cﬂﬁb ‘881'1&01%%9& 1 I@Hetemtﬁsvwh&l @qilgl cfmletr*ters each

Ical 1somers thereof; . dr oxy
half—cyclesh;yl taniredrdm embhaedo- owyssmg hfthe AC stpplly oodteeehy! or .
- hydr oxy- 1- net hyl et hyl or . -hydroxypropyl

hal o( C- i - | Kyl : | h | selecte

o211 £ A gedr 7 bR B0 Rae G Bt T e Gt contro

circuit 1 14 ard @@)&hf@h&ﬂlv&uhg@ﬁmﬁw thel fiRmfet Qb@q&ydd@ algewe@ Mpll;om The
enzzzi/wS or napht hoyl ; hal' o substituted ro

power sufpty 1 ambwhie fpz@wfge when the £ EE@&W 1é§2@a¢ b@hwrneqi A non—
conductmgfglfcﬁﬁg% Clg gggﬁeﬁ% &Ialtgh%% Qc%s%ltﬂea (5) ec?r f§n%c% there are only two connections

group

on a two- e idirhken) Xycpoviae @Mﬂ)}ﬁWHﬁ@t d@bv' Mbﬁk@gé @ﬁﬁ@tﬁﬁh@ﬁgﬂ ¢he connected ELV
thox§parbon yl am no, ethoxy carbogéyan1no or

lighting losdd{9dx Fenerame.airing the mositivenltayeley ewrans A9 ws dioufhe AC supply
102 throudf b hfo% Eﬂ & i %ﬁ%ﬁgﬁlﬂgﬁgg %% Chgpg%lg gﬁX&?{Eﬁ&ﬁ%h ot fhrough the body
diode of the seZ:bndiF Efﬁtl 12rand tiaoadtedie heddoy daclbwngie AGRaiply. The power supply
B R e

Z€ero- crosé?né%r (ﬁﬂbfé ACIW%%HH et %@1 staﬁ'dap \36 teh- ﬂquEgWErpsfggp% x

[ propyl or
2)2 V\hereln Wis selected from N(C r C3)-alkyl, O,

[0022] S, -INH, typisidiByvoawide @nirgers tlegowed sﬁpp@MMﬁmg@unanted as a “cat-ear”

| k or RaRb am no roup, ei,n, RaRh i
povier sy, B CBGHOREAL (O T ar R EaNaEs A8 ¥Futrs. The povier
supply 12&%@%1'1 1npﬁ¥ Ebpheitdd-( 2idn oulpdf‘%ﬁﬂbﬁéit@xt ty! Th@o&%&apacitor C2 holds the
hyl propyl, 2-nethyl pr )m

output of thegpo@ver empplj( mep 2) 2WnSKEnPPL v%){tag\@mmww pgwgteﬁoe teaxntrol circuit
114, The itof i obshiplt bl cOvPlpeio i gy DRGme i termizals troueh

the two dioGE&DN, IS uaithanthe it chSack6d €T tigfgds dUiing Hoftdthe positive and
nmonosubstituted am no sel ect ed fromstrairght or

negative hplfagielasd (Cr CeJal kyl ani no, cycl opr opyl ani no,
cycl obut yl am no, benzyl am no or phenyl am no;

[oo23; dis tame%%@ 59 m&dﬁgmﬂ%ﬁ@p@dg% ﬁg%o Mﬁ@e?ﬁw resistors R1, R2

di et am no,

and is coujil)&difﬁfﬁréaﬂ the mzpjat aﬁnha @owpr plyd]i 2!4)dnd cirotiip bethinoyl] The voltage divider
-i m dazoy g 3-triazolyl) aor 4-(1
produces azeflﬁ@t"Plt%&eont)t elé‘“%%’s‘?ﬁ tbef%ree@@rs CHyecspBsotlfage Vs is provided to

the contro? 8%&%5 g\'laié.‘cﬁ lﬂlﬁ&g}tﬂet %‘h’trggqgfé?ﬁktqg tﬂg tJ ﬁl%ﬂ?t&f%ﬁ@ 901‘(%?19\%1 o the input of

the powetdﬁlbplj'eldm athe Irmmkm@mbssﬁﬁﬁkxha m)mml @E&ulﬁﬂM peRpabily g{dlmies an
g@ ein RaRb is a_straight or branched (Cr C4)-alk ﬁ
analog-toxugigl CeReFEDLHMARL fﬂﬂsame 1gfhe valug ob gl sense.viokipgs Vs ed Ag resistors R1,

R2 are pr{fgﬁ%ﬁ’ Alzed]tg @EM&’ bt ?%#%llgﬁ%%pﬁgéé;{té% Siplydf s mﬁ@ﬁpro&ecssor of the

control cismliteld i elded nco:tmxedﬂ@ﬂ’h&p@ér sapily |outp@t V@c F(Ni-fbxarrﬁsl@ ifthe ifput voltage

IS selec dro e al kyl
to the wavgiorp, sa%&%@ et Ry pAiou Ve 15.39%%@&11% AR of Rl and
(Cr &A4)al kyl sel ect ed fromnethyl, ethyl, n-propyl,

1-nmet hyl et hyl, n-butyl, 1-nethyl-propyl, or
2-met hyl -propyl or RaRb is (CH2)m mF2-6, or -(CH 2)2
WCH 2)2 - wherein Wis selected from-NC 1-C3)

alkyl, O S, -NY, -NOB and B is selected from hydrogen
or (Cl1-C3) al kyl; and when R=R4" (CH2)n SO2 - and
n=1-4, R4 "' is selected fromGC -C 4)carboxyal kyl ; a
substltuted (C3 C6)cyc|a|ky| ~group mnth substltutlon

o o NN NN o



or compounds included in U S. Patent No. 5,494,903
which is herein incorporated by reference and at | east
woep@chapas in. I n one enbodi nent of the discl osPCEUS1006016864
at | east one glycylcycllne-ﬁs tigecycline. For
exanpl e, a conposition conprising at |east one
R2 can be giz;a:d yb é§@ kremd SHd3 eespectivelg ic ordeo tmehsofe thﬂrtl‘nlhaglhltlﬂi&d)f the sense

ar.ma cally acceptabl e sal s .thereof, a

voltage s P BERGHE Vnep Al PHECTP B3 451 B e HUBLR soupisg Bseveen the outpu
voltage (opﬁﬁﬁﬁérrbp%f’ﬂﬂng%ltiéé) anek :}%We?mw bz dtéiﬁ:uﬁ%%%nttb?%wde a

Is suitab or parenteral, specifically intravenou
signal to thelenomiod tiradit bl thanie rdépecsertatioclo fitha préssntaopetaingacmditionsadf the power

I conmposition conprising at |east one glycylcycline, at

SUPPYY- | east one heparin and at |east one pharnaceutically

accept abl e excipient. For exanple, the heparin may be

[0024] hepadcBrdifeiothe pleferd MlcA86n, SRDESH TR BircliNELACAIRRTS tHeQBnse voltage
Is suitable for parenteral, fem fically intravenous,

Vs and degrgpson tla sandpeipn trpestafdhe %a QrdA2 when shesssrst yrdtee Y's drops below

a first pre&%@eq'ﬁﬁﬁéé y‘g(ﬁ{ggge 'tl%lﬁ%gkfgi eaS %ﬁéé (gehtfg{l cﬁém F%S'ﬁcr% ases the conduction

times of tl&ﬂﬂjﬁ’ll ey when g sansmmltug@theﬁﬂ@e@b@ﬂé)heecohﬂ @redetermined voltage
onbi nati on ther ag@gg&g odugEt no inconpatibility as

threshold é,tgéf;q,wrntgan W Igsptt ediemabodimeny of the pygsent invention
e s BRI e R Y ) D B L B S BNABIY, n vs
set to 0.67e%enqide). 8 t\ie, feemtweiymlyacb eofregpand o sathigesof 100 ARodndel20 Vi at

i ment t i nat.ion therapy is suitable for
the input Ognﬁf‘em‘@?raﬁuppgpl@& 5? gafiyelynif ?%wr%%roce&aqﬁ FeRotipelyde an ADC,
the dlmmé?yl 0b %Bﬁﬁqmlﬁiféﬂéﬁwafeh:% &?fgffcu?tn Frclldy r%ydrf@’o‘f I\ € cBRParator

he at | east one heparin-are m ni stere
lntegratedsubsntsam c@hpare thesesmmwlbgawitbthafist anhienost wilegde thresholds and
h .Betﬁﬁsenlv\%et gl:xjrs before and two hours after the at
Ch Provifiad 449815 e e f &S MG PTAHHNi st ered, such as for exanple
15 mnutes, 30 mnutes, 1 hour or 2 hours. For

[0025] examphge 2h @onbfﬁ&@fﬂp'l‘esr@)é da@nrd Hohi§ltRe 040 ﬁ{eahﬁr@d from the Dimmed
substantially the same tine as tigecycline,

th
Hot terminal 88 gf ehetdimener A tor neuirah(i6f theivgbiegecicrase thet hghfu@g load 104). The
dashed lmg?élfggge% s the AFvolf Aﬁl 950 #I%Q&lﬂ{d ée?{)s%rtﬂgA% Igokl)f l}¢ EOE The period of

eas one ‘dosi érva

the AC voadge M Bisrsplii @b thBUerqhh)leralf dyeleseraimplpriodsTEy. MERAdihiinddEhot voltage
be adm ni stered at substantially the sanme tine as

210 hasa y@lg@ egealiththe Af veltagg 720 dueng thedine lotwhenjapg obthe FETSs is conducting.
Converse 34, %C(y ﬁ‘*{l[ll&ﬁ’loqnloﬂf%g I&g?@nrhﬁ g‘ti/glgl %é&altt&g r? %Mlﬁ%%qgn S A Ren neither

FET is comiuchhg Ths ehramliccuis] Bl isabieaalcompsl ahamuﬁxs@yaﬁﬂihb $¢ddg>ya:tontrolhng
ast_two separate conpartnents, wherein a fir

the on-tlm@ 6¢4p aTh%vﬁgerdWBEI% gandyet Jusmgieagh balépwwh@ygqeatﬁ@thﬁ rfepsity of the
hghtmgloagqgm%ﬁ%gpartnent conprises at | east one heparin, and
rein the first and second conpartnents are
connected to an adm nistration set. For exanple, the
[0026] fir Sigwndbskhewnah eampde dhthe dimmay vditage 880 achaded ﬁromhbe Hot

terminal @ﬁ &P g@%%&egﬁgaﬁ@ﬁ%%%g%%gég Sﬁqs 6&{@% gsrofss: the dlmmer)
The powegﬂg;gw $34 Aldn ablé%td %ldu)’m %Fﬁ%atr %F"B:éeﬁusme Htime is the only

rate IV rther exa
time duringdachnhalfcatle (Whes elteremsw \(deg@pwtentla‘i’asnotssathwfﬁﬁﬂ“ 8 ahdh éhus across the

con tg of the first secon artnments are
pover surg L oiersel) aih Rieats s oML B T B erenethe FETs
the flushing of the adm nistration set or m xi ng point
is not required. Another enbodinent is a nmethod for
adm ni stering at |east one glycylcycline and at | east
one heparin, conprising admnistering to a patient in
need thereof a therapeutically effective anount of the
at | east one glycylcycline, and adm nistering to a
patient in need thereof a therapeutically effective
anDunt of at Ieast one heparin. For exanple, the at

oy




after the initial adm nistration. Another enbodi nent
is a method of adm nistering an antibiotic to a
W@ 210680278 ecei vi ng heparin conprising adnm ni st BCT/O20DE016864
a patient in need thereof d7therapeutically effective
amount of at |east one glycylcycline. Another
form a lo® [mpéﬂaﬂ&’ﬁath fhr8ugfBthB afhn@br AMHNG RS RbUNEpalitdr&ASES 180 Bower supply
ycylcycline to a patient receiving heparin
12415w£%&ﬁpﬁ haigag administering to a patient in need thereof
a therapeutlcally effective anmount of at | east one
gly Ntee | net hod of n
0027] - 3, Y WL YA AE R S0 BTSSP lo Mharge he

power suﬂp@cdlﬁi’rigabomtﬂéﬁé bbmﬁtloﬁ?slm:ib 136d tohd¥s@ ninSihk AFRIMBBY Ri-fime tonmax.we
nprising providing a patient wth_a therapeutic

of the dinygygsy e BTGB DR mgy yrafrdeyclonkneatt inpitoiokiperyonaiegh current
I

drawn froﬁﬁthé g&f%&gﬁ)g%ﬁﬂ%g@ 12{(/:%:: Igrne{eﬁ%fjdstﬁeg (%0\9 Sho g@«%m}%(ﬂﬁhts However,

the dimmdrepactiahwaysarpestiagplith thhevogdtycasd abylditnoneamd it Imaydie possible to increase

the oninf PR G FRHPHPCIT WP b 1ot QY oD ert PG SBIE output of the

hgﬁmgkﬁgqp@§i&_angonpr|5|ng at | east one glycylcycline,
such as pharmaceutical conposition, or any
‘conposition disclosed herein conprising packaging with
[0028] i nf dibewlitmer 1 Giof thh presentlievestionhas gyimpeyhwy ohitimeg limitctanmax-LiviT

. s tigecycline, may. be adm nistered with he
that i gxcq ol e G orSL aE KA ot i T v AN g g LG gpvaontunar of
the dlmmérrl@() P@dtédlihéd Homtth@aSRopRste Oitite &ﬁu@éﬁ'@orﬂhﬁfgeﬂhé @Put capacitor
o disclosed in a method of supplying such
C1 of the p@w@@pplwd%td@nnﬁ abundl operatiogedndgrons. dae |dernmer h0thaleqihas a
MROSI i

dynamic raaxnn]%%c ony llﬁle;tg)ﬁ rﬁ“{f‘h a?td(b (Ennttroll Rirdif Pl4 hgd pera@lceot? gmﬁtg}l fg)lm one

osed er “conprises
half-cycle@® fipatekTETiie (\lyﬂahru@ faRin@n baligdd tBQ,MQQ ¢higion gxdeBa thd rﬁ@mﬂium on-time

| east one gl ycylcycline, such as tigecycline,
Limit ton-vaetinvm- @tlta%d) ePWaﬁf‘éH&llQVh theﬂ:@alt %ﬁﬁ‘l t@ lncamﬁeéhmgfﬂm of the FETs
to allow tllié(} nf)& 2) adl ‘r:@m)zftt %A&&%a ar derln% the on-time
a ni s |on or t |sc

of the FE"DsaIbobe tlﬁdmmﬂ-ﬁdse badin tok. thﬁ/@,r thél dnfn@ér H)(P(Bﬂlh@pre@&nt dnvention is
ommon poi nt. of adm nistration, For exanple

able to aC]@éYPp%gﬁetl‘ieb helgroutrutt 96 thesoracirsdightiag doadehp4rthan mr art ELV dimmers.
However Hé/rl t‘ﬂ@ oh rlfn‘i’s{ {Srpthle ?fﬁ“ eﬁt@rethﬁg{ﬂe Q#O?fgt{ &Fé Bl tﬁ’x{e N MAX-WG, there is a

erapeuti ca e anmount o east on
danger of gieydﬁplht&}ilpddlmecwmh hzh&m@eﬂdughi der tocharpe addwéngathe off-time of the
i nconpatibility at a common point. of
half-cyclegqpi ni st rati on. One embodi ment i s packagi ng a
conposi tion conprising at |east one glycylcycline with
[0029] | N By RbhidHil thé %u@&f he pSHeONBpY/ m}’{h"é)é%hiréllemﬁﬁ}f 188 of the
adm i stered with heparin at a common poi nt
dimmer 16(@iof thi ptasenti lmrf:rwon hﬂ)mle fol detdmining Wien the mpoih vplmage;thasﬂmpped toa

tvel that it o R A 2Biem St el cd; ropgeample, it

sense voltgd/ Gy B GhioRea FRY vORagRItRNbIEE Vi, hél fhe capmtbpcalnwds a greater time
i hcl udi ng conponent parts that can be assenbled f

to properly shargé&and theamyfias isatecteaseslt (onibe gﬂyzc txzhd: yf:tlhs mensi rvoltage Vs remains
oph iz d U|ta
above the 5l ner" BiesbS ) albed el fuestih sl b el Wi peh

half-cyclet 0 use. A kit may |nclude a plurallty of conpartnents,
each conpartnent holding at | east one unit dose of at
| east one glycylcycline. The conpartnents are
preferably adapted for the desired node of
adm ni stration, including, for exanple, pill, tablet,
capsul e, powder, gel or gel capsule, sustained-rel ease
capsule, or elixir form and/or conbinations thereof,
and the like for oral adm nistration, depot products,
pre-filled syringes, anpoules, vials, and the |ike for
parenteral adm nistration, and patches, nedi pads,
creams, and the I|ke for toplcal adn1n|strat|on For

o o o oy o o



of the condition being treated, and the |Iike. The
reconstitution of tigecycline would be understood by
won®eski2rg ed in the art, for exanple, by foll oRETYS2006/016864
instructions included by tHh&-nmanufacturer or
di stributor or by usingcomon nedi cal procedures,
[0030] Whi Gig & tholwd @lflesichigrt Of tHeSiroesO fr inchitoHRE teteAGORMagdNE and
_.reconstitution mediumand sterile adm nistration
determiningyyhetheneshangsdheler-tipicdod itigprange tnidie ivalug lpéthe sense voltage Vs. The
je l.i t I e L.t ut.e .
process of e G el RICAHEL f PR Bk CTRTS kY Gy Rllanecd inresponse o

the maxinfuh phiti@k tBY b b Beifip dedraased beincrehbal id feuhind/lulyon-time is less than a
affective amounts of heparin and fornul ations, of

desired onhiggs tonpesmenaii]the diFaneti L herlesisgdron-tuge tayamapinets detgpmined by the
conot SRR DA BORNAE €T mnAR ) B 836
only changkaisiif tigz sehse2hAOVE i BHoWaitk fuist vdfag? dirbshiotds Vi or if (H¥0nsd voltage Vs

. of 0.9% Sodi um oride Injection USP (or in_any
is above thoSr?ﬁ%t‘i“{ Wl reobhV B e PRASTBAM N fra g HER PP refuined to the
maximumtd}EHRE Ui ,%'A,&%Jlﬁ){}lr, dJriie dasAgaop! heparin shoul d be

adj usted according to the patient's coagul ati on test

results. For exanple, when heparin sodiumis given by
[0031] contThedyechan of Higeddeging af uen dH) attthebegiagug of ¢ach heifregcle. First,

a sep 31 2B b P g T B BRI PR G IR M s MR AT, 160
sampled s&%@v@iﬁ%@fl?ﬁ 1Rt hE FieditvblitaddVthidshdlaWe @ step B4 86d R Maximum
coagul ation tests should be perforned before each

on-time tonmjasds Bisated thap ilep pragenten-tiyneston gesiernd 16, theadimpier handetegted that the
appropriate.interval s thereafter,. .
sense vol PR o s phBY Tt B bRl I 2R 4T gim on-time oo
is set to thepr&ehod-ast itdy 4tisted 31 8BRd the Baxinfant Gn-Bndeith®siaNidrdeBleasdd by a first
when the whol e blood clotting time is el evated
predetermijedtsng ingteamept i abstep 320.t Thebrst predeterpingd tipg|ip@empgtitepreferably
o t i nt i N] Lons, tests {f.or
comesponEER AU ARBONE L2 AL SR LARLESL R 8 e
on-time tohCQitibtep G 18] the haninsurabheimd BR.MARjieddcreanal by figst ptddarriined time
. t he exanpl es, and where otherw se indicated, al
increment {3 ¥sed in the specification and clains are to be
understood as nodified in all instances by the term

[0032] ' @bOsen POCQHLEAGNiod RIERR ok MHvEE&hEAhE haktBym op-time foxauax is

contrary, the nunerical paraneters set forth in thi
less than thpdedifed oattimatoangsiaint AC$ve thecdratims tarie setpp tiegrasent valge of the
. that may vary de din on the desire ropertjies
maximu GSHRE LoD o RS Ty R GUGRE IS TLy PSS pLaltithe FETs ar
turned offi(BEt4EI 1)) tﬁ@%ﬁantgé RIRYn-ie BR, ALEpBPO Wil aftbditte dtl8me of the
application of the doctrine of equivalents to the - ,
dimmed hetegagotdutihg thelnek e {-exadh Thﬁmptesathepaxﬂms@p Flochot the current
half-cycle ] éfgg,gsa?ggig%g heheatndite Hond Eega gglg,'%ggg.g fr R a8 Oh-time towiax is
greater thAYPhWdEHadadiAY Io&ib%%mgn% S&E@QQ! $ah tHeR8Rr B eturned to normal
~ paraneters setting forth the broad scope of the
operating dorditios rkhealesireappr-Gme tot troms) istubed anthe pi-tiale atatepdS8 and the
for%g6in the specific exanples are reported as
| o,

S E;t
process exiiSAL SEBPYOas possi bl e. Any nunerical val ue,
however,inherently contains certain errors necessarily

[0033] T esUktHen@nde Ve & odar Hakl @i At vOtagOMRGEhdIA ¥ Nistep 314 and
respective testing nmeasurenents. The foll ow ng exampl e

the sense yeltdggtielegedan theisetansivoltnge thigshpldyeratistsp 330, then the maximum on-time
non-limting manner. Exanple 1 A study is perforned to
deternmine the conpatibility of tigecycline solutions
with heparin. Heparin is prepared for this study as
per the directions given in the package insert. The:
conpatibility testing is perforned using a "sinulated
Y-site" techni que devel oped and published by Trisse
et. al. "Conpatibility of Fenol dopam Mesylate with
ot her Drugs during Sinulated Y-site Adm nistration,

I e ~ . ~ o~ ~rN N P Y.



units/mM x 10 mM vial to the vol une depleted bag of NS

to result in 100 units/m . Testing of Controls 1.
wappsoxi2nat ely 30 ml of the tjigecycline and of PCTIES2006/016864

heparin solution are transférred to separate beakers

eval uated for rance andDescri ption,
ton-max a’éﬁgw fstigg foy ¥ ﬁg{) é@nsiﬂ HE A sspse ‘@Mgg%ys isgresjer hap the second
voltage tHr&&@ofdP, &tes?eg) %péish% g?&ce eﬁlo%sxtg di %3%93 %% ea getermﬁatlodx is made as to

remal ni’ng v two tes artlc es are
whether thﬂpmdsmnmkynurﬁmpt&natdm;(am tesThat ilegmadimGonim-tes limit ton.vax-LiviT-

If not, the] @a)?lt];nélﬁgl 9 n(?ré pfngggp}/ g?;% géﬂ;(eéilmrto glgﬁ,]lfug& ﬁﬂ‘ﬁ gaetrth%ursn%lmuérll—g&e ton-max and
the on—tm?eptB A B Ran é@d ”Ho@\fev&h?f thé En%géfﬁ {22 EnSA |0H1tir9@‘fON MAX is greater than

I ned, m xed créating the initial
the maxmwp rommmhmwoﬁmmmmfat sthp 3ab,rtb¢mtéd nmlruum@m-tnme tON-MAX 1S

noreased YRR B STBUE B PO P BB By A Ao G734 The

second pre@é&érinfified (M€ iReakat: t)é\)m%ﬂariﬂw chREEPbitsNG 059 bt ihe 'Bhrhﬁung range.
then recovered with Parafil mand the headspace fl us ed

th_nitrogen, 2. The sanpling and testing of 30
[0034] aI i oiiet & shodvsrtap ualtass verveEmms g ﬂ@rddmfr@uﬂ()%mrgtmgmh ithgpoordance

with the ;r &rm%xg@g?g}oégg %@%Algg@ngﬁth% %ﬂhi of"{&p BQ\Z/% ggﬁgl n2&1 is falling. The upper

wavefom[ﬁmsrsi the dimmédiiotaoliage, which isheropsatht ELW lobd $04.alickhe first few line
measuy.ed using a Bl.ack and White background

| di t

eycles (a) (e 1508 G R da\fﬂfl}@éé&@é%l&g@ if g [T i &l ofhriierat theyend of

| n
each half! c%l%u g‘ h\% IYov&{) l%a'v%%ﬁll o &eegs%g%ﬁ 5 evgﬂg})x/ ,%I | sg:ﬁ{eﬁ)%ersmn of the
voltage atoths tipuadf tha p()%lbuﬂﬁppbslade rDudivigt theloSttaneesacRhalfrgclepthie anput

er 788 cul ate Matter in In ections. p
capacitor{q GfgHCOGRT ok ﬁda bf&gsmrf b VA Tlst g (5 st few
SdF | i units

el RIFRL A Yol OB 0 R B0 o L2

HAVI NG A PONER SUPPLY MONI TORI NG CIRCU T FI ELD OF THE
[0035] | I\I\/El&mil@\th[:@@oﬂlj hatheyghe eBethe sénse epltdgsdalisshelnwe sha firsavoltage

thresholdt i Cfnatlr :clcljrggﬁ I]Z% 8%crdew @Hglotn 815 %b%al | %aﬁtxt‘i\q\g)\i\éaég during the
next half—lcj'z’cﬁléi fo) bPARIEROND ifdrerhbli t|. NMENTIHS 110 4bakitd: a0t KA he&Qime to

: ghtin such as el ectronic |ow voltage (ELV) and
charge duﬁi@grﬁbﬁ@ timsvefibe pexgdalfele () ghting, is becoming very
popul ar. Lowvoltage lanps allow for excellent,
[0036] pr ecf-ﬁ\?fe‘? ?uch& tﬁé hall% hgd% Feﬂ,gfg k€30 a%g ogxcelz Qég?n igalllfs%blow the first

her 1 ¢l efci es escen

voltage ﬂuléHhQIdSVl | S then@ntroktitougis], 1 4sdecrags the (ﬂﬁﬂimb log’tHelcYﬂ@meHmot voltage
wer an electronic | owvoltage | anp, an ELV

during the pex bnlirenee () Sy rthg st BmeripcreRguide  Hhd el rgpfaispgein until the sense

voltage d%ésyrfa)'t eal ge{%\;g}% f?{‘sagg?{agg %{fﬁa V{ é{mgvh%/lﬁ C§%€&)r GNSJV the

on-time off ﬂ&&ﬁﬂnn&ﬂr}mt paveformig hdld\nemtahethﬂd)u‘ghiﬂhsn@d half-cleles (h) (1)
control of ELV lighting |oads. A conventional two-wire

di connecti o ho connec i 0 an ..
[0037] i { oFfiat %Sﬁtﬁ? V%lmge(%&t)e?%w/@f tf@%wr Wietteradptmudiage condition
has been 8Qkcte ANBE §:RD VBﬁ’ | Mhe oﬂatﬂ'n e oL tRE ﬁ t ferdl! 'hgff%géles G), (),

use one or nore se con uct r sw t ches, suc as tr
(D), (m), (oy of the Honreéd kattwavefomsi ($heouppef Whilkfdrm dOFigOoFitis dle debeeased on-time

current delivered to the lighting |oad and thus

control the intensity of the light. The sem conduct or

switches are typically coupled between the hot and

di mred hot connections of the dimer. [0004] Since an

ELV transfornmer is normally characterized by a |large

capaci tance across the primary w ndi ng, the ELV

lighting load is typically dimed using reverse

phase-control dimmng (often called "trailing-edge"

dimm ng), in which the dinmer includes two FETsS in

anti-serial connection. One FET conducts during the

first, p03|t|ve half cycle of t he AC waveforn1and t he

P—p— . o o .



The control circuit is operable to decrease the
on-time when the input voltage of the power supply
wo adoba242e8 ow a first predeterm ned | evel. FurtP€r/US1006€016864
control circuit is operabté0to increase the on-tine
when the input voltage rises above a second
(that was qte@fi@tedramest devepticr T Fie M)t Naw, theevoltagsit theinglt of the power
BRI EF DESCRI PTI ON OF THE DRAWNGS [0010] Fig. 1lis
supply 124 japsh Ehusitheseppo Eqltage Ayr stz (@hehovioinips lower wseforn of - 5).
present invention; [001 1] Fig. 2a is a waveform of
t hefli v [ ' .
ouss) L ALFURHIISHICRL Ul AR Bl Heerid [0 Zhreshod
V,. There€dre Fth@ corftrol [c6di8] 1 Fingreasitlse matihome iatimeadf thehdinmneaides svaveform

s oo SR R, SO Pl Lot e e St
remain ab&fe thé Qec[oilxd QH{té%th%slflle sS4, the E&ntﬁfl clrB&t PIPSSRRuY 1ngﬂegsmg the

shows vol t age wavef orns of
maxxmumdmmmq: eaph Halfecycle Wwuthe nepoad Seantdryaht:tungt the hmmnamemstlme is equal
Fi 3. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0016]
“”he°“g¥ﬁén?gV% PAd"™Ynmary, as well as the fol | ow ng

detail ed descrlptlon of the preferred enbodi nents, is
[0039] Dbet trge duhsier SOPSTkh¥BRRert @Rntitn B HedR dbdc@iBedich thdt€he control
appended draw ngs. For the purposes of illustrating
circuit 114 h@pbxﬁbl@rtp ichangetthe meximing AeHme tnN wive frgmeuiergl-cygle to the next.
I e i N wh
However, r‘ﬂfﬂ%yd% G e eé%b:]% goe%lfly gflia%%? e %{ggfn ﬁlﬁ ggiéeﬁ% A JE %8& one lf{ﬁe-cycle to

the next. FRM$ ﬂﬁfun&ﬂs%\“@op’éraﬁlb & ﬁiﬁ\&ﬂlﬁlﬁ?le typesbﬂ’lhlgﬁmb@@aﬂgstgwﬁh lighting loads,
however, that the invention is not Iimted to th

such as magyeH¢ fqv&vmg@dw‘émghtwgtlwiﬁe%@ afseentitde aspmgiis that produce a
DC comp(gngsgg'xzx] t%lg 'vgllt'e{ég axl,ro%1 %\éﬁlogtcﬂ q:otsr \ég% % gtthg g@éﬁétg%iggze\gltakg fransformers
required f@dﬂWeMgMgéﬁmmate ¢ plarhd 2vhan thesloadElMtdge Ghd & B component.

| oad 104. The di mrer 0 has connecti ons . .
When the epritfescisicBneed 6ram opls g@%ﬁﬂé © 8¢ 9V&'c§a§e§ﬁa>5%ﬁhg?;é@ﬁﬁ£ load
0
it T EACREEL DA 0 8 W9 000, 968 . v
the on-timefis 24y cbhdge}l fromn shelndowte tortbasdxosthe toaXﬁ'M%gESWﬂleqmanmymmetnc

and the prp{fgmcl o reting ey eneaing By MEN HrbEoEi AT PR ALY v

across the primary wi nding. [0018] To control the AC
[0040] VO t\ﬁﬁﬁe geldieleedod Of thB rebbaY ihRaHod Qs déseAbed primarily in regards to
field-effect transistors (FETs) 110, 112 are provided
control of Bk \alvails, gl disimeronasels tsed theanieb athetloadiypes. dprexaaiplel 06
D HOT term nal 108. The first FET 110
1n“mdmw@gﬁﬁé@¢¥E%%gEng the positive half-cycle of the AC
wavef orm and the second FET 112 conducts during the

[0041] Neg a&untﬁgn e preseat BiveitidniRs Beenndsseiudih réthiiod to@atticabr
| oads are di nmed using reverse-phase control di nm ng,

embodiménts thefeof many qtEeTsvagipéons|and medifigajions andeathas tisest Willaecome apparent

to those slgﬁgé {nntllﬁ g{tu {Itnxg %% g? a(i Ehegéggn% i { the 0 ?es qf 119\?61\2{%0% %19 Qﬁl@éd Inot by the

specific dRERSRE hB&it) Banok ?/dl@eﬁap’peﬁdddmlaiﬂl‘él ty Of the | anp. The
conduction state of the FETs 110, 112 is determn ned by

a control circuit 114 that interfaces to the FETs
through .a gate drive circuit 116. To execute
rever se- phase control dinmmng, the control circuit 114
i ncludes a m croprocessor to control the switching of
the FETs 110, 112. [0019] The ELV di nmer al so incl udes
a plurality of buttons 118 for input froma user, and
a plurality of light emtting diodes (LEDs) 120 for
feedback to the user. The control circuit 114

determ nes the appropriate dinmng | evel of the ELV

| anp 104A fromthe input fromthe buttons 118. [0020]
A zero-cross circuit 122 provides a control signal to
the control circuit 114 that identifies the

zer o- cr033|ngs of the AC supply voltage A

o I T N~



[ 0025] Figure 2a shows exanples of a di med hot
vol tage 210 neasured fromthe D nmmed Hot term nal 108
wo@boobha12d8 rmer 100 to neutral (i.e. the volt ageCHURISE 016864
the lighting | oad 104). Thd ldashed I i ne represents the
AC vol tage 220 neasured across the AC power supply
What is clild@ed i¥he period of the AC voltage 220 is split into
two equal hal f-cycles having periods TH The di mred hot
vol tage 210 has a value equal to the AC voltage 220
during the tinme toN when one of the FETs is
conducti ng. Conversely, the dimed hot voltage 210 has
a value equal to zero during the time TOFF when
nei tiher FEfwd-sviren@tet FiiGont e faaphti % ld%rkirfﬁﬂﬂt b sddrde bBAC voltage,
able to control the intensity of the
comprisingont rol | i ng the on-time TON The | onger the FETs

Icgtn %n%gﬁ?c%%d?&%%fcﬂ qq)t%tafblec %br}%%?edq%r fv@%e%rsawgg}rg]ng load and said
source of E@magaaaﬁrmnﬁc@ﬂuaamt@ mfvuighﬁ:o@tdﬁmerg sté Lig@n@BBonducting

neasured fromthe Hot termnal 106 to the D med Hot
state;  terminal 108 of the dimer (i.e. the voltage acr oss

t he | .
e R T RS QR 1430 3P, blage when s
semiconductor svdtchnis in mdm)rﬂwmdnqlmme heaaldf - cycl e when there is

a voltage potential across the FETs and thus_across
t he ‘QWBBWCYBE]& to egpfRl said| symicpdyeteryvijehpatoad conducting
state for afi %HQHEé ¢dofl hgffrc'yf:‘lg off Qﬁdgﬁi‘ W)l'ﬂ%et O cdnt®1 G &fu?leﬂ tb O¥f¥d input of
I npedance path”through the dirmer 100 and t nput
said powec ayady f(mrmcmltbrmg atvhba; pidopet yupbPA i s unabl eto
char 0Q Wt h I‘LOI‘ art ELV di mmer [
of £ e SEREORISL- et Rl e O AHEEEE B SRS pKynpu
voltage ofidld FHEvapRESLy faq\e%ewg Eikdt Efb%leté@fﬁmk!é QfltdR tﬁ%&lﬁﬂﬂ” ne the
maximum on-t1 e MAX- wC  of di nmer .
wor st - case condi t| ons may i ncl ude a lowli ne AC i nput
voIt ge i
D Che e e e o e o Pna SupPty TRl Yo input or
receipt of @on m}mnemlt@e ahibvad eontrdlhnacuhlt mmup]red tonsetid Hipuﬂryﬁsald power supply for
eratin %vvitht wor st - case conditions and it may be
momtonnﬁé%@r“bﬁ"’é plieget sudPOVER SRt i me above the maxi num
on-tinme toN-MAX-wc i order to provi de a greater |ight
output of the lig élng Ioag%‘% t high-end. [0028]

CLAIMS

The Wi mefheye-ofe digungiads Hbeisth Bl PRARTo eI FgRprable to
decrease 4 $ﬂ-ﬁﬁelb2@ﬁrst Ige%%?ﬁméd hdiddiah) i s greater than the
wor st - case on-ti nme t oN- MAX-wc- The maxi mum on-ti ne

limt ONNMX-LIMT of the dimrer 100 i S detern ned
fromthe A4 at. f-t r I
- pﬁ' c a&g@ﬁ{vg&%a{hﬁgﬁ&t%f aqrrg v%/é rarﬂgrlg{n .%1& (?%ﬁr%?cﬁ@u{ ilg%perable to
increase sadroMBime pae@bdid opuonelidge @fisaid powerd reﬁh@ﬁ\s abse b@é&oﬂd
dynam c maxi mum on-time, toN MAx, t t he control
mﬁdﬂﬁﬂmﬂﬁkwﬂmngﬁﬂh@doperabIe to control fronrone hal f - cycl e
to the next. The dynam ¢ maxi mum on-time toN MAx
cannot exceed the maximumon-tine [imt toN-MAX-LIiMT,
but %an Bﬁled%/@r\@afs@mrb@t fwlaitne, Wheein said eqndeof cirenit is operable to
crease FEIs to all ow the input
increase s HP%rby &g?cogrd p% der%ﬁlglv@d I%%plﬁl FV424 nore tine to
charge. By driving the on-tine of the FETs above the
wor st -case on-tinme toN-MAX-wc, the dimer 100 of the
present invention is able to achieve a greater [|ight
out put of the connected lighting | oad 104 than prior
art ELV di mrers. However, when the on-tinme of the FETs
is greater than the worst-case on-tinme | N MAX -WC
there is a danger of the input capacitor C | not
havi ng enough tinme to charge in during the off-tine of
the half-cycle. [0029] By nonitoring the input of the
power supply 124, the control circuit 114 of the
di nmer 100 of the present invention is able to
deternrne mhen the |nput voltage has dropped to a

_____ " - . Y



cycles (a), (b), (c), the sense voltage remmins above
the first voltage threshold V1. [0035] During the
wo cwsti2i@al f - cycl e (d), the sense voltage fallBChEbING6/016864

the first voltage threshoFd2v 1. The control circuit

114 decreases the on-tinme of the di nmed hot voltage

duriong t Mhemextwiteadifmmey of ela{ref, yththeorhprisidg 4 fesitive voltage

|ncrenent t Thus, the input. capacitor C has nor
divider fog prawiding &%¢3 glod\@rrpﬂrgsqqtpélogqu Sg- ﬁ%plgwo{tag@ of said power supply to said
cmﬂnﬂcu?@§f cycle (e). [0036] However, during the half-cycle

e), the sense voltage once again falls below the

first voltage threshold V1. So, the control circuit

é af 7ﬁ S Ctr %gﬁl%gl)?? Qﬁracﬁl?réi}ﬁ% 04 *rx;térlxgn? bﬂl‘ﬁght[}%tloé’cf’frb A%source of AC

voltage in ianlimaree odbmptising eemmoﬂlchlctcepmh cagedbeatweer saidiglgagdead and said
vol t age does not fall beIOM/the firs

source, a copiralefequif fom confrietl g sehlesepusqndusier ewr(ffé» al%wwrrhsepply for powering
ormis held constant
said contr&'l:lltgblgﬁs ‘?c{]murgrggl(?b Qn )%/Hcel ! \é(%flg) (i). [0037] Fig 5
showealtrgaloval & ﬂgmgmf/wﬁd)pmemppﬂyeo grades a 3@Ge ubltage; a
ondltlon has been detected and the sense

low volta
vol fgaus ‘%}%gg§aé‘fsre|r‘§?¥fﬂag€rhe on-time of the first few
hal fcb Silﬁt%lsense(v%)tage(t@a ﬁr(;mredc(téﬁm@éd &dﬂﬁg@ﬂﬂ@?ﬁ@dh fhd

wavef orm (Tt he upper waveformof Fig. 5) is the
dec chasging @ nontdun¢nt tiat ofisald dehisonduvéat stvitohrbaged on the result of the
description of Fig. 4). Now, the voltage at the input
step of cogpariig, power supply 124, and thus the sense vol tage
Vs, is rising (as shown in the | ower waveform of Fig.

5) OOBS%I Dur #\ ?fg 12“2 %?lé ééd tvﬁrggﬂiggal% V%Jetr gl%)ply comprises

t Eﬁ Q5B ok s F 0l circuit 114 increases t he
an input v %%run1on(%|n% of” the di nmed hot waveform during the

next half-cycle (o) by the second tinme increnent t2.
Wi lge t heranstiod Of dARES GARKLN UM LRIBIRuARRMENE Beinprises
second voltage thres d V2, the control circuit

decreasing seid condestiomtime &slarquﬁmedaﬁerm1mdem whemeaie agrise voltage falls below

hal f ond tinme interval t2 until the
said first %‘;ﬁt‘ﬂ;&%ﬁ‘%ﬁ"(ﬁ%ﬂ%&rr??@@u to the original maximum
on-tinme. [0039] The dlnner 100 of the present

i nventi on_has been described such that the caontro

cr rcd@t 1hbe m%th%cb@frcéﬁ% BrtherLagwriswe hasiensidh on-ti ne
'\ég)‘érpfaflﬁ IEQIVBH%%Q s%] gn‘? Rt nineHUBRY, %er thrésflold
e pre era eto ang e maxi mum
t 0 Nlhﬁk&asﬁnig)m@mdhct[mr e bg atsecdnﬁ@rﬂketdrmm\iﬂ mlynedwhmmasd sense
are operable to drive Ie ty of lighting
voltage 1ifes gHeVe Bish cpr@m‘ﬁ@mrla%ﬂggol g6 direshe %agnet ic
| ow-vol tage (M.V) lighting | oads, are susceptible to
asynmetries that produce a DC conponent in the voltage
across the |l oad. For exanple, the magnetic |ow voltage
transformers required for MLV |ighting may saturate
and over heat when the | oad voltage has a DC conponent.
When the on-tinme is changed fromone half-cycle to the
next, the voltage across the lighting |oad with be
asymmetric and a DC conponent will be present in the
voltage. On the other hand, when the on-tine is only
changed fromone line-cycle to the next, the | oad
voltage will remain symretric and the probl em of
saturating or overheating the M.V transformer will be
avoi ded. [0040] Wiile the dinmmer 100 of the present
i nvention was described primarily in regards to
control of ELV |oads, the dimrer may be used to
control other |oad types, for exanple, incandescent or
M.V | oads. [0041] Although the present invention has
been described in relation to particul ar enbodi nents
t hereof, many other variations and nodifications and
other uses mnll becone apparent to those skllled in

g, 1. i e



