DESCRI PTI ON REMEDY Techni cal Field : The present
invention relates to a remedy to normalize macrophages
wi th dysfunction by taking advantage of the phagocytic
capacity of nmacrophages, or effective for various
i nfectious pathogens. The remedy according to the
invention is ainmed at all substances given on a
t herapeutic and/or diagnostic basis and assenblies
thereof, and a fornulation thereof is a nedica
m xture of a medi cament (including a nedicanment
carrier in some cases) and the nedi cament carrier.
Background Art |. Macrop=geREPTBON @ macrophage which
plays a central function in an action of a remedy
according to the inventi onREMED&Vi ewed. Morphol ogy and
functions of the nmacrophage are described in detail,

. IF&,elich nSeinei o sasaeru Macrophage

i ch, Supports Life) " authoredbyKiyosh
%gﬁg;gﬁ%? Seggﬂg invggtion relates to a remedy to normalize

macrophages with dysfunction by taking advantage of the
phagocytic capacity of maqrophages, or effective for various
infectious pathogens. The remedy according to the invention
is aimed at all substances given on a therapeutic and/or
diagnostic basis and assemblies thereof, and a formulation
thereof is a medical mixture of a medicament (including a
medicament carrier in some cases) and the medicament carrier.
Background Art
I. Macrophage

First, a macrophage which plays a central function in
an action of a remedy according to the invention is reviewed.

Morphologyenuifunctionscﬁfthen@crophagezuxzdescribed
in detail, for example, in "Seimei o sasaeru Macrophage
(MacrophageWhichSupportsLifej"authoredbyKiyoshiTakahashi
(Bunkodo, 2001), and the background related to the invention
is as follows. The macrophage is a cell which configures a
mononuclear phagocyte system (MPS). A monocyte in blood is

derived from a hematopoietic stem cell in bone marrow,

divides/differentiates in the bone marrow to flOW'out into the



(Bunkodo, 2001), and the background related to the
invention is as follows. The nacrophage is a cel

whi ch configures a nononucl ear phagocyte system (MPS).
A nonocyte in blood is derived froma hematopoietic
stemcell in bone marrow, divides/differentiates in
the bone marrow to flow out into the blood, and
settles in various tissues to differentiate a

nonocytic cell called by various nanmes. This cell is
referred to as a histiocyte in connective tissue,
Kupper cell in the liver, an alveol ar macrophage in

hIeodungnda seadrleEhage vartibasl ywidswnedetandiisiiatht idite a
t horaci ¢ macrophage/ peritoneal macrophage in a body
RAV Y, 1 areddt eatladtby nabdwers hamger hahisiseld1l fis referred
skin, a mcroglia cell in nerve tissue, a mcroglia in
Y hehraitd sERFEr An yirnadtive simeoveal Kuppdrarell in the
aqg has tiisue-sgecific natures. 1. Ceneral .
RSt ac £8r fLYFeLat macroghaggin shg HBRgnR Pegropdldge in the
3 a diamet er of .about 15 to 20 Am is abundanf in :
g@@%ﬁ|§§n§ and e85 Hdhdr 6572 5P G SurFETERITA g /ARar i toneal
And- d6n it es '%h seudo oqga and has a
stréﬁg D agocytéggz o?wk {égﬁﬁx%ﬁ%g% itedt bone, Langerhans
dd11 sraast, deh8rs®@ald ce11 in nerve tissue, a microglia
in the brain, and an A type cell in synovial membrane, and has
tissue-specific natures.
1. General characteristics

(1) It is a mononuclear cell with a diameter of about
15 to 20 pm, is abundant in cytoplasm, and easily adheres to
a surface of glass and plastic. It moves with pseudopodia and
has a strong phagocytosis of foreign substances.

(2) It is a host defense céll.

(3) It has a foreign substance-eliminating capacity and
an immunological competence.

(4) It presents antigen information to a T lymphocyte
to establish immunity.

(5) It is activated.by interferon to become an effector
in cell mediated immunity.

(6) It is more resistant to X-rays than a lymphocyte.

2. Physiological significance of macrophage



(3) It has a foreign substance-elimnating capacity

and an i mmunol ogi cal conpetence. (4) It

presents antigen information to a T | ynphocyte to
establish imunity. (5) It is activated by
interferon to becone an effector in cell nedi ated

I Mruni ty. (6) It is nore resistant to X-rays

than a | ynphocyte. 2. Physiol ogical significance of

macr ophage (1) Phagocytic capacity

Phagocytosis is one of the best-known functions of the
macr ophage. This function may be believed to be one of

the mési Bhsgoecyunct cepscwhiych has been conpri sed

since organi sns were single-cell organisns in the

pr oceBBagpcevosusi ba dnen f Hehddg sint kigowd furfetions of the
Therefore, one of features of the macrophage is that

macE opfiagicenc Eh has fuRrEépaamatyy bspdsildevadarksy deseing, of the
It seenms that this feature provides one of the great
mofraheagest Pt T¥e it b hasabrBpHageP F Lfed ivmce Phaenisns
wede fa rgnegé for di.seases gf mammal s is ,
§&VePSPEArT S&Ar CRAIAT IRES: dPh&dEs BEOSASSt Irdr S¥RAMtion from

e fu | ona, useful as research

tﬁ%rgﬁé;éﬁﬁ¢$§l$sfgéé’to&éﬁrggﬁggftﬂ%ﬁ ?ﬁeE%%E?B%ﬁaag the
mb%r%FBB£%099D§t'Q§hhy Cgﬂéervggi§€éhce(2hu£93tugﬁg N&1ity
function A second 1 nportant aspect as the

spachephagankyaekicaRs | stasdasd taefenses #ebit0fe JAPides one
action is referred to as a non-specific host defense

o@icthenyrdutt ateaamt gees EakChe hasr IR stdatgth datruhbe ions .
host defense action of the nmacrophage is al so

Thpéci fiisc. O f gi aal Ingmetche tEom ndpespes f ici t ynh@gals is
been a word corresponding to antigen specificity and

deirlABEEgirearaehety Bharaphegezetrémotiiee Theelngmmeids can

at gresent; it has_not been proved that the macrophage
bﬁag PﬁElgﬁ@}bEnuseful as resear;h material. This is due to

an aspect that the macrophage is a phylogenetically conserved
cell.

(2) Host defense function

A second important aspect as the macrophage functions
is a host defense action. This action is referred to as a
non-specific host defense action, but recent research has
demonstrated that the host defense action of the macrophage
is also specific. Originally, the term, non—speéificity has
been a word corresponding to antigen specificity and
immunologicalmemorycharacterizedfortheTcell,andatpresent,

it has not been proved that the macrophage has the antigen



specificity or the i munol ogi cal nmenory in an accurate

sense.” Thus, it is not exactly wong that the host

def ense action of the macrophage i s non-specific.

However, for exanple, the response of macrophages is

qualitatively different depending on types of

pat hogens, and a part of these qualitatively different

responses correspond to a difference in receptors on a

macr ophage cell surface, which recognizes the

pat hogens. Thus, viewed fromthe side of cellular

Tesponse to stinulation of a foreign substance

Spewd frigrinenty, the tanubel sqi dal hedmdhe iaChhoic®firate sense.

macr ophages is specific. - Nowadays, it becones

Tderaroa tt os undersstamil Y her dros tthaef éhsehasti oafbaseda®@tion of

t he macrophages as an innate i nmune system and the
MHFFINFI R ct$ onobasedcdhiiche Howevks, agoanexample, the

acqui red i.mmune system  Furthernore, considering the
ra%%%‘@@n&fi ‘Baﬁﬁ?Qé?%Pi 1y, 9431 sa i vaty «H Gfe o siepending

»O%E t the iEnat% i nmune s gaen1is al so_a ) )

Shy18genet T c BRI ORiSgy %% sBrPed thodt HepreRsev@diterhively
: | te. system The j.nnate inmmune

dé%?ﬁé%?%agggggﬁggﬁ%¥ﬁﬁ§?ﬁs(ﬁﬁ%éxbfﬁ q§%3§ﬁFF%P‘¥6F§eptors

onNa t;ﬁhﬁcmaf@fc@lﬁe sﬁﬁg@é‘,mhﬁﬁha{%é%nﬁgé eclkgen athotgens .

substance discrimnation and el i mnafti system in no
TORkY SPeGE@E MRt thavi Dietdre -aqW1=8dr L EPYAL SYSLEMRYL t i on
- al so species conprising the acquired inmmune system
oEvenf ¢ e 0y 1g anikssThan c € AT ISt digndhe) AGAUICEAdpE NG that the
system the function of the innate inmune system
agdiens of hmadirsphiagiesatiisors i &l d i nat i on of foreign
substances in nearly all cases, and in the case where
t hi s N&vaqmyd £ iEikarome heommqoirednilamahengsteew s de fense
recruited. Even in this case, the antigen presentation
26V 1 PRPHETT Phale NICESRBABREI2T Gt LABa§Peblufiiee System and
tﬁgpggg't&o eof t he torekgn subst ance, and_when o
8Fi Hnat FHGSPRE PoFéPEnPeshst fRckhet Foseldfi éF praycauired

: al les i he elimnation system are the )
lﬁgg%%pﬁ Sggﬁﬁndnq %g?? 'SWhT cffPArd eﬁ@”%%lféemﬁpgﬁogenetlc
£00E-gui et he; i nhate | e_sy ( El.i.m nation of

“foreign su st%%ggga'ma%qgﬁfﬁ§tﬁ%sg%ﬁéég%%ﬁaFElnna € lmmune

s ¢Hteganroussd Qﬁ%}ﬁbﬁé‘géfzﬁ?egﬁ_% q{legl‘?lw ALAALeYMMost defense
cytotoxic T cells ciaracterlsylc of the ach|reé)
sysoeme system (e.g., elimnation of cells infected
Wth virus) , but other T cells presented with the
anti gén Inridte naenaphagestane essential for
proliferation and maturati on of these cytotoxic T
cel | §heThanais, inmuoedeysfen hhecacquithedmbam¥PBages plays
systemto significantly serve, the innate i nmune
a gpsittamintigl esier vhechapt elefgnamd ysuidrabhy che tdie henforeign
(5). Failure of function ~ Therefore, failure of
SyRierieh dFsthEnphagbeyt asflsebinihatanni ggatem in not only
resentation of the macrophages can primarily becone a
SHSTENT At RatsBICH NS mrmbdet eMBHEYE. ST PPyl also species

concretely . . . »
comprising “the acquired immune system. Even in organisms



. the follow ngs are known as the failure of function
and di seases related to the aspects set forth in the.
above 1.1 (General characteristics of nacrophages).

“ That is: . 1) Leukocyte adhesion deficiency,
Chedi ac- Hi gashi syndronme and the |ike are known as a
phagocytic function abnormality as an abnornality of
forei gn substance phagoeytosis In both cases, the
abnormality is observed in the phagocytic function,
and in the latter, transport of a |ysosomal enzyne to
a phagocytic void cavity is abnormal, thus the
ctting mifsgiotd Oile 6@RAGIEW inSnU RIS EHeANE N8 RNAGALY E ke innate
capacity is remarkably facilitated. 2) As the -
iginsees es yast drh ecabos nethé t §i o€ rihenhesbndeh@Ns8imination of
chroni ¢ nucocut aneous candidiasis is included. In the
fersigrhagéstancespani eer iy tdl t hisssei Seaseinttiee case where
m gration capacity is reduced and disinfection
thdFats thn it idgiditla itheads@ui bdddatune systemd)s Aedire ted.
di sease as the abnormality of the foreign substance
B Rat b Cofacite 4R 10KRE PRABABLESGIAI by dipeiercephage
i¥¥§§§gt-gN Q{i h Sépdrone can. be included. The .
FactopHages. of OF hd N5at TRAE Ekhi BPCOFRAbAPN @ff efhe foreign
i | ogi ornpl it uch as migration
AR SR ARG SE e BHE AR g et ance, those
whY et oxi 1+ Q.. t he. function for
prggegﬁggigﬁﬁggggkiﬁ%}%) é%tf%%ngff%¥§?ﬁﬁ??oﬁysgﬁﬁo?re the

mBcsbpeageat hhbl thy £orPl @i MG dipss il ARL;aen onfigure
defici ency where severe inmunodeficliency is caused

thegandbess iafuner BBistbrand B cells is known. 5)

As the dysfunction in the aspect that the macrophage

i s act4 &t edubyatanonnder ferenghoshpsersrcthe ef f ector

of the cell nediated imunity, interferon receptor .

def i Grenee whkher ahehid d emiddyeaadef | Toentgn nteb§eantes are

Lece tor cannot defend tubercul ar infection, which
chtionaEefdtaryite tigrdwnT cells chpgpekerisitéC af mirmatquired

iﬁ%ﬁﬁ defi.ci ency of the,egﬁgired I Mune  syst em can .

OREE Srd 9 U8 Ibute 1PHE e it OhideH et REpEhey woft it wérus) ,
» e nnot _exi st.. An .t i s _being denonstrated
b?ﬁg{ D ygf%$§5?€§FF n%@%ﬁVéQBJﬁ§?SH5é988~ Y &b pefyorhages

f :Q, 12S t gki nes ich performintercell ul

ai?g%ﬁsi%glgl%layfﬁgﬁp%%n Lo %%OI?na e Iﬁ%gltlr%ltéjf%ﬂsé’ these
oSt 611 bas th irSeLi m i g Lim nation of

% forei gn Eﬁﬁggzncgb%%hggﬁg%ggé(%%égﬂgiggﬁgécgﬁéred Lmmune
specsrten & Wrder Malri ety fr Yt PN iR RS MY v <tB8 nust

macr ophage 'functions are essential for individu P
sdworeostmaslstal goamiit Buk espe¢t thothhe egigscri m nation

and elimnation of a foreign substance.

(5) Failure of function

Therefore, failure of function of the phagocytosis or
theantigenpresentationofthen@crophagescanprimarilybecome

a potential cause of immunodeficiency. To put it Concretely,



(6) Anatom cal features Anat om cal features of

t he macrophage are different dependi ng on

ti ssue-specific nacrophages which are resident in

various tissues and have inherent characters. This is

obvi ous when observed in the nucosal tissue which is a
poi nt of contact between an individual and an

envi ronnent. Specific nmacrophages are resident in
subnucous | ayers of the respiratory organ, digestive

organ and genitourinary organ, respectively. These

ti ssue-specific macrophages biologically respond to
thiessoet spenyhiard Rhewnals and RXIeIMNab £ FJIHTARNEILS diseases
Thi s suggests that the nmacrophages play an inportant
redlag fdort origani sipdoneoséasfsrth addtheoAbboet he 1 (General
discrimnation and elimnation of a foreign substance.
ChRges tard steims ik towr adperts) | Mide physi ol ogi ca
significance of the tissue-specificmacrophages On

refl etti oheukea¥tder fdheahonxi sedncéesicgni f Chanti aof-Higashi
the tissue-specifi¢c nmacrophages froma new vi ewpoi nt,
S?HQFP“F%FHF?th?olﬁéﬁi6U§3p59ﬁﬁpo@ﬁesin@@a%@cﬁbﬁﬁ function

rought, .to attention. (7). Relation to pathol ogy
aEEEé‘%‘éellitfy Wt %‘faltl)ﬁe\' PRy ST Talps sarer Phegregtosis.

h h ro lays. a central role in the i mune
B PR AR AL el o P 1y ShanebgCY e
£ak ti e: Lf.c r [s.inval yved in the
inggggpénggg %?ggﬁ%-%%%g?gic'pa%%é%%@fggé'ﬁHSngpéqiﬁnzyme
tERNYpHAdAaLRbL 6 1 di sases SUGRNBS GO s %h% 3%8%8rection
which is one of the inflamatory 1 ntestinal diseases,
chpather Astddoame adics ensepBaghc asi & heynmtald,; Saggmarkably
agi ng di seases such as osteoporosis, the dysfunction
fetilhéamadrophages is involved in sone form In

chroni c infections of acid-fast bacteria such as

t uberPuPsstie gdramnse asadu takor i lprtiobbénsh@hdshede fense,
aci d-fast bacteria per se, it may be thought that the
chyerifict "BROGRTRRECHPY c6PBE IAdEEdphages LBCprdednt In the
méhe Cﬁntext.of the_@athologﬁﬁ Considering in this way,

F T 2RnBe°sald & Ritt devel BphBnthdf gissirsd®y viiennigration
i es_t hagocyti ¢. capaci of the nmcrophage as
et R R SR S g A
atopcephration of the remedy in the macrophage is an
extrenmely i1 nportant and reasonabl e subject for

provixdi ngs ar ROV ek skhekanys of hi n&ﬁﬂSEﬁQh?t I 3§3S8%  foreign

i ncludi ng i nfectious di seases such as tubercul osi's ?or
sub Edindber elimiauihent | yodioa i £ gCt bug t PY; -

Dysfuncti on of nacrophagégan%{%isgggesq%%? Ngg$%%%%%%lcal
caspeindrct ) olsshatbogearvehi Gly@idrome cACOYM HG1EQed. The
WHO, tuberculosis, AIDS, nalaria and the |ike are
mahraphag¢ niofach alplae idirseasksbwki £ oyt che ceoNEh8es Bslyi cal

to be the nost inportant on a worldw de scale. For
abmnmt bl ty t sish describedttibat a®00 rmallliitgn a0rd r¥Ect of an

patients with tubercul osis occur annually and 300
anfiledn derendent j gyaptargenactask.to devel op a renedy

(medi canent/fornul ati on) effective in response to

t hesd) disBAg Yy s Tamg iR et ipale ssingnitficvaprerpac sty of antigen

extrenely great.



On the other hand, with respect to infection defense

of and elimnation of a pathogen, one of the cells

whi ch plays the nost inportant role in vivo is the

macr ophage. In fact, the macrophages are distributed

in all organs. These macrophages are different in

nor phol ogy and functi ons dependi ng on the organs where

t he macrophages exist, but they are common in the

aspect that they performthe infection

def ense/ el i m nati on of the pathogen. On the

ot her hand, infectious pathogens have acquired vari ous
ipdarrne tororay siadionghatt ackmbrambting tyaeeaphage sviio) tdeyss 11
process of evolution. Furthernore, the infectious :
Fparipsge e Grel gfce i gelepe vare hémmaopdplidgésnty tekeaused
t he macrophage a host. It is a matter of course that
QﬁﬂﬁrﬁgﬁﬁﬁbéﬁgWHP@H*%é%5§U%d%e@%hl$oi®ak@QWmize in the

macr o Egge in this way causes an infectious di sease

chron? tdl't yih QYedpEstd@ry 1nahhei 2sPechdthatddisamacgophage
i%e%@fEVBQ 3 at al conseguence. That is, in this case,

thé macrophage whi ¢R “SHOTEE prion&SAYeadbemsits tofe of the
lfiegt9ndaf j,m i of a pathogen serves as
“an in%ectF%gsﬁgggﬁgggh {Eﬁﬁg e Th TR é& qﬁﬁiClenCY’Where
aPathhagens t TR ORhages ypl anpl g |
thereof can be observed i#F%%%€?€%+og%§gb?§gtggg?ofhgefend
tpaklregen o Mreebaaloey,i WRItUDYLIB QS Se o, WLobacteri um
bovis) is phagocytosed by the macrophage in the

pul nohar yhetweot usa whirtha 1 Swashi AEeeti gHsyPBEhWAY hBquired
an early stage, and is stably present in a phagosone
1pprpeds it athaantdxmest afifatives, bthecipabhogen wiath He¥e€ciency
by maki ng the macrophage which should primarily digest
oftthe maoropélager cannat i 2§ on Anvhny tcas batiingedenonstrated
tga&h ens such as. Mycobacterium | eprae which is a

abs Y%O%%%%@Jeky e S utvfcsae epildrcaiiverywheEarred
IS sat.ive t.hogen of atypi cal cobacteri osi s,
P A R RSO AL FRH L) L (S AL BFonaling play
Bbamydia psitd aci ich is a causative pathogen of :
léﬁlanyﬁioéﬁ?%# %ﬁewgﬁt?5%?%bﬁg%§F§§a§E§gﬁﬁBsgaﬁggi65} the
diberaRynhasonoLnheen; £ iLgh n L gat.ion_has

been fegredoarenconn%n %%péﬁé ggp%cgogﬁgggtﬁngtance' The
nABLOPRRGES PESORES e JAfRold QusiRRl Bager yehkC i

For tubercul osis gernms, AlDS virué_and tﬁet&!EE,é§tOklneS'
Imunrieuswef f oche afec ghpeigd OrrulnR@iilony eYeat ilQential for
_However, once the infection is established, there is
imdiefdeal ihvameidweraapys a Everwitth acepapeunsl thavd e Aimination
direct disinfection action against the infectious
anrht hbehnasipn esénd, fonefgnesabsithnice .not easy to
acconplish a concentration in the nmacrophage with the

pat hd§en AngfioeH dad fefafiugieent to exterm nate the

specific pathogen (exterm nating in the invention

neandPReMLgAL ofeal peee of tihe paehogehsgar ere different

dexte mnated to vanish.) by sinply adm nistering an
ea‘beﬁ}‘%’pﬁ? At TRt SRS S B ureceerhage s nivleheh ohce resident

in various tissues and have inherent characters. This is



Accordingly, even if extracellular pathogens can be

exterm nated by adm ni stering an effective renedy, the

macr ophages as the pat hogen vehicles are still alive

as pat hogen sources and continue to supply the

pat hogens. The above is a reason why currently there

is no radical therapy for the pathogen which

parasitizes in.the macrophage. The invention nmakes

this point a subject. Conversely, if it is possible to
exterm nate the nmacrophages infected with the

pat hogens as the pathogen vehicles or exterm nate the
opativoge mieinn oblse rivaer aphagesmiabeat edi wet8 whech is a point
pat hogens, many chronic intractable infectious

odi seatestdesiorédrednabodevcdna bearrdadhcal diyrdrimeatted. Specific
Therefore, it is an object of the invention to provide

TR GrOPERE Forra Mdissielyy tnusddurasedl apne dy sifurict irespafratory
t he macrophage or by making a nmacrophage a vehicle.

OKg3x  dEPPPLOV R IR WSt YensEQEyinghE Qraentespectively.
T’nventors have led_to a remarkably novel |dea where it
1E58n 'obj Bt~ TS ekt £F nPRSEEPRASESh HEgEC Tk edraspand to

atfggen Vﬁth|eS, extermnate t

S : he
tg%%ﬁ%%% féﬁiﬁ)e AEct3phagls ettt wrRk faguents.  This
- ' ' s_whose function has .
SRERRTE AN S5l RO ORI PAORS LUCLL PO, N85 o
hbﬁ@o'sﬁ‘é%ﬁ?s‘ PR-additionAd @H@d&igé hﬁﬁlél@ygﬁ]ta!n%ei?min tion
characterized by facilitating a pﬂagocytlc activity of

offeg rfephaigRs sahd texxicey.m MakirBda PALNAGLNS khBwhNEspects in the
macr ophages. Al so, the renedy of the inventionis

pblaradbericzads oyn f ctdhtabitrg o ties phagasyt i €1 @ghi¥bplages .
of macrophages and | eadi ng the nmacrophages to cel

- Ogegelflection, cAnsp dating eredyxoftémee i svent fd0ahs of the
characterized by facilitating the phagocytic activity

toPSHECFBFRadeS andchePhageapofremcrophegeyiiewpint, their
d s%unctional.state. . Also, it is desirable .

r?%% PR G ERBUGUBP AT A/t M8 Hsneppranghsfto attention.

' bact er i 0si | DS hi di osi t | i s.

This Crat el 5 ek ERP Jo¥ ear the di seaces wher o

th t al h h . . Al it

o aat T aBle Tnat R nEe BT PRES  abamtpah FLSRbFance
t&h O he ®adir$8A3Re bREYARL (He_?_mrgﬁn%%rleo{n the fiF‘Ien(l:lfliev%¥§/tem’

i mrunodefi ci ency syndrome. enables to e
itread thershgpasesughesesd h%ﬂ@@r%g_%%s%%gxc'tQO% of the

dysfunctional state. AIDS is included int
tisvuaedpbitfencyasyd@hel®. is involved in the induction of
tissue-specific pathologies. In fact, in many intractable
diseases suchas Crohn'sdiseasewhich isoneof the inflammatoiry
intestinal diseases, further autoimmune disease such as

rheumatoid, and aging diseases such as osteoporosis, the

dysfunction of the macrophages is involved in some form. 1In



Also, it is desirable that the above nmacrophages are
t hose which are resident in nucosal tissues. This
enables to effectively treat the disease at sites such
as the respiratory organ, digestive organ and
. genitourinary organ where the pathogens cause primary
i nfection. Also, it is desirable that the
above macrophages are those which are resident in any
of the peritoneal cavity, greater omentum mlky spot,
pul nonary al veol us, pul nonary stroma, |iver, portal
vein area, spleen, bone marrow, thynus, digestive
chrractic pafatthentonsidciBddiatabagharda phtHidaiberculosis
thyroid stroma, Langerhans islet, parathyroid gland,
geirneal 19l afditiest ts, pyal yenyidiicthaterids; flacetidieria per
skin, nmeningis, brain substance and choroid pl exus, or
Sehatl &t & Yabsy & hatglophduyes dire dvsfogttapnppécuhsonlveolar
cells of mcroglia, glia cells, precursor cells of
MACERPEEIES, HF eBHFS6 teelh s the tPrendole ofesifenpathology.
Crmcr.opha es,. an%Logous cells of the above resident
RREFO5HAg8s 1o Pfelars or tc PPs Pt SeRe 4Batedeasilgpment of
ge, anal ogous cells, This enables to ,
aef%&gggéw9ﬁgge;%?ﬁ%§%ﬁ%egggs XY FHe vaRPEGE ty of the
d_tissu .t dy. Al sq,, .t he
m%%%ggéag% tst ?ngéﬁ?%gnngﬁghéchfgﬁgﬁﬁyﬁ%%%%nﬁ%ﬁﬁ?ﬁ@es a
cBhEAnERAkY obl 86t e atinfl g} Xﬁokhgalﬁégioggl‘?g&é yirgek‘l]n agd mely
being in response to the tubercul osis. SO. it
imfodesahkadn @ ricd soRibaicdNs fib§ aRRi £ A prollid el fas it Pherapy
provide the renedy to exterm nate Fuberculosis ger s.
oA\l sot ra¢taisl elesiscatdess tiactontiaigni PEGALWoLB @i 0888 Ach as
wei ght of 1,500 to 150,000. This enables to provide a
tebpascpapsiielfer vhimhdthiere whiahr ienthl yodegratadd ieveanlerapy .
i s phagocytosed by the macrophages. Al'so, it is
IBesBVﬁ PBCEdoB oA alACPPEhRagesh aadrsliemd s wei ght  of
500 to 75,000, This enables to provide a fine
(%}ar REFePPAPRUPEL LBASGRICRS SFRAFEEY VEIEE ISy t he
nmacr es. and easily .rel eases a. nedjcanment in the
nacroﬁ%%%%gfmi%ozﬁﬁAVM é%eﬁquf%sﬂﬁsi%ﬁg§e P3leGienapd the
tal ' st VA .(pol yvi nyl. al cohol), PEG . :
L et R aneg: yrar oot Pastirates Menel ey ® spardered
O ey Rent ij ipid, .chol_esterol .. This
enabl es to pré%?ﬁ% aqﬁfgglﬁapgféﬁgl orﬁu%&%ronFaﬁi%ﬁample’
itsiactavetyipbagandosgdodependifg ef types L@ ts witn
macr ophages. :
tuberculosisoccurannuallyand300milliondie. It isanurgent

task to develop a remedy (medicament/formulation) effective
in response to these diseases, and its social significance is
extremely great.

On the other hand, with respect to infection defense of

and elimination of a pathogen, one of the cells which plays



Also, it is desirable to further contain at |east one
of PVA, PEG PEO, sugar, protein, peptide,
phosphol i pid, or cholesterol and to be a fine particle
formul ati on where major particle diameters are 1-to
6p.m This enables to effectively take advantage of a
phagocytic function of the nmacrophage to incorporate

in the nmacrophages. Also, it is desirable to
contain PLGA where a nol ecular weight is 5,000 to
20,000 and to be for tubercul osis. Also, it is

desirable to be fabricated by nenbrane enul sification
thet hod:t importaﬁkS@olétithﬂﬁéi£§biﬁétﬁéé¥6§ﬁﬁ§b.‘ In fact,
| i popol ysacchari de of Pantoea aggl onerans and to be
ther madsophages &tso,didtispwlesdr abl e sia certank . These
| i popol ysacchari de of Pantoea aggl onmerans and to have
mayropdwide sef fedt f6nrbubhg reancehoteblysind functidhseepending
is desirable' to facilitate the phagocytic activity by
OBet g PrerjbTyhesedthe macrophegps esait speti fhentd on common
.includes contents described in the specification
18nd/ 6PSt he@@P&Rngs tBRtJaphhese PRESAOIMpp ithat i odnection
2002-247871 .which is the basis of priority of the _
dS%S&S’ﬁ( CapPrrestiosn .OftBI’-%I?‘ﬁF PSS9 ON OF THE DRAW NGS

concent o ot oy CEREGer bFud PR rbayo0e prge” acquized
vEQY%ﬂ%iﬂQaM@tfbfIgybfgiﬁ%'%%Q%%ﬁ?k%gﬁltﬁSQEgyrophages in the
process of evolution. Furthermore, the infectious pathogens
are often hidden in the macrophages to make the‘macrophage a
host. It is a matter of course that the pathogen which has
succeeded to parasitize in the macrophage in this way causes
an infectious disease chronically and repeatedly, and it is
not unusual to result in a fatal consequence. That is, in this
case, the macrophage which should primarily accomblish the
infection defense/elimination of a pathogen serves as an
infectious pathogen vehicle in re%érse.
(2) Pathogens in macrophages
Atypical example thereof can be observed in tuberculosis.
That is, the pathogen (Mycobacterium tuberculosis or
Mycobacterium bovis) is phagocytosed by the macrophage in the
pulmonary alveolus which is an infectious pathway in an early

stage, and is stably present in a phagosome formed at that time.
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Fig. 2 is a viewshowng a particle dianeter
distribution of a fine particle fornulation in an
enbodi mrent node of the invention. Fig. 3 is a view
illustrating by conpari son howmuch anounts

i ncorporated in NR8383 cells are different by

adm nistering rifanpicin according to the invention
and by adm nistering it using a solution
conventional ly used. Fig.4isaview(No.1)illustratinga
rifanpicin-retaining capacity of RFP-PLGA fine
particles, i.e., that annunts of rifanpicin rel eased

TALE géff@{@ G 99,609p %é}&irﬁ’ﬁsch%f P fha '  which

parti cles. gperl nent val ues” cont ai an uncer

sRbud¥ pFifapi $AVALYENO. i) lblsl HstLRE1 PG . 1n addltlon, many
rifanpicin-retaining capacity of RFP-PLGA fine

cpashithespathegenthaticanaynig cebakicbaipiCiiBpialeasadh is a
are different dependi ng on conpositions of PLGA fine
cpasbtidhiespaErpgenneit dkpval UHgcobataier iam ardert ahitth is a
of 5% Fig. 6 is aviewillustrating that
cauberévkogiadhygrars ¢h eligphmedophagssmcaarbesis, Chlamydia
ext erm nat ed by phagocyt05|s of RFP-PLGA particles by
PRAENAREREp Hateanyii 2 i dephenstizigo oyt @sbamydba psittaci which
t ubercul osi,s gerns. Vi abi | |ty was evaluated by rankln%
159af GRHSAELVE: P@%h&g%s%f Jilapydiosvs at biet nspgrtable
5% 5% or )
dfarinr o ebater Fratpnd HAPEaRHORRaGRRE PRCH SPhgbeished and

p§88£85§EBRIA§E‘Aééﬁ“éégré%_E%eRﬁgmhgn in the aspect that the

macrophage becomes the infectious pathogen vehicle.

For tuberculosis germs, AIDS virus and the like, numerous
efforts are given for their prevention. However, once the
infection is established, there isrﬁaeffective'therapy. Even
if a compound having a direct disiafection action against the
infectious pathogen is present, in general it is not easy to
accomplish a concentration in the macrophage with the pathogen,
which is sufficient to exterﬁinate the specific pathogen
(exterminating in the invention means that all or a part of
the pathogens are exterminated to vanish.) by simply
administering an appropriate remedy.

Disclosure of the Invention
Accordingly, even if extracellular pathogens can be

exterminated by administering an effective remedy, the
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the figure) or 5 gg/nL (estimated value) in the

adm ni stration by RFP-PLGA (indicated by RFP-PLGA in
the figure). Fig. 7 is aviewillustrating that
a cytotoxic effect of alveolar nacrophages NR8383 in a
dysfunctional state by co-culture with Sato |ung
cancer cells on the Sato |ung cancer cells is enhanced

byiaaebpiateBg St RERGACYGes CeBEl ¢y 2@k NRBBBI1WFENRG pathogen
| i popol ysaccharide . Open squares indicate the

cybatexkcaghf §6BtQEuQR§§8§uW§)§E}OEBet f)SQEgB@BSW' t'Bhe above is
| i popol ysaccharide on the 0 Iung cancer cel

sol i a [ tqto

fetcaatt bRy Fg%g% Ry aneidy gq/ Rt %@f@ for the
Iun cancer co cultured for 4

HeepEaRE e Fe oy @%&Z%wrugﬁeedmsyrsgﬁl@a t.ﬁae invention
ano nts of | actate dehydrogenase rel eased in nedi

BREFC RO § 6101 Ay PHEIEGE - HeOTTvERELBn 1E it 18 possible to
Herei nafter, suitable enbodi nent nodes of the

| AYEATROR2 P & o BRFrBRAanR SItR BE T ¢ widtheE BAGR thogdies as the
acconpanyi ngdr awi ngs However, the technical scope of
thethﬂqentitehielaetchtmaxaidmindmsetﬁmbopbm&n@ens in the
nodes. One of the functions conprised in whole
neacoppagessaninspetedi cwioh ttiee Nass OPbGGERS, | NehtgeSchronic
phagocytosis. The phagocytosis is a function in which

ai §ethdtMbl 8 alﬁfé@t%uﬁb%ﬂse]aééén Qfeﬂl%éds %‘Uo'v%el ¥an be
i ncorporated in a nmacrophage cel

olhgf hapgd trlefat%c?OI 'I‘ﬁg@ggo'il%t 'Jf_ﬁ g'saérll }Sgtj%c% 5f \E%]eyl vention

phagocyt osed, I's possibl'e fo accunulate the so

Iug?,lt ovVBEd %pgr% ﬁlgdfgguon 1enetar at I %le db§a§8§2$§ltcf]3§/3fHHCtlon

y ‘acconpl a so
prgvéded as a particle, but to actlvely Rhagocytose
v s ReBSEIPYYD Bpt PKi PakAPalt PEFECBIAREL & vehicle.
particle surface property (having a char havi ng
cert ai A5 Pes@ Pkt Stfr aBtinecnetve )staaizanftg\gegagsma inventors
phagocytosis. For exanple, it is possible to prepare
tiheveared die aMviegtarikabdasinoyeghdgeeybsee by thean object to
macr ophage using a material where polylactate and
pex yetthihene ghycodplasge s kefe ased wlbistpatieogdhsisas ipathogen
a nedi canent which acts upon infectious pathogens or
mesli Dphege eikabeat ed twidthe phenpathegensné ﬁa@'r%@@l%%etsolnfect ed

prepare the particle, along w th phagocytosis of
R £h ¢ phPBogens and act upon macrophages whose function has
become abnormal due to a disease, and have completed the
invention.

A remedy of the invention is characterizedby facilitating
a phagocytic activity of macrophages and exterminating

pathogens in the macrophages.

Also, the remedy of the invention is characterized by
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medi canent is also actively incorporated in the

macr ophage. An essential part of the inventionis in
t he aspect that diseases due to dysfunction of the
macr ophage (1. 2. (5), (7), Il. (1), mycobacteriosis,
Al DS, chl anydi osis, toxoplasnosis, cancer and the
like) are treated by taking advantage of the

phagotythtihyhel g ddeftibacraehephaorschapBagdBlhid leading
t he above object is acconplished by preparing a

foRaULhaLLoPnkgewht shear medbgapent effective for them
is contained in fine particles (nmedicanment carrier)

whi ch gﬁﬂmgetﬁngqg§%§ﬂ§ngm%éi¥%vention is characterized by

facilitating the phagocytic activity of macrophages and acting
upon macrophages in a dysfunctional state.

Also, it is desirable that the remedy of the invention
is for any of mycobacteriosis, AIDS, chlamydiosis or
toxoplasmosis. This enables toeffectively treat the diseases
where the macrophages retain the pathogens.

Also, it is desirable that the remedy of the invention
is for Crohn's disease, rheumatoid, cancer or immunodeficiency
syndrome. This enablestoeffectivelytreat the diseases where
the macrophages are in a dysfunctional state. AIDS is included
in the immunodeficiency syndrocme.

Also, it is desirable that the above macrophages are those
which are resident in mucosal tissues. This enables to
effectively treat the disease at éites éuch,as the respiratory
organ, digestive organ and genitourinary organ where the
pathogens cause primary infection.

Also, it is desirable that the above macrophages are those
which are resident in any of the peritoneal cavity, greater
omentum, milky spot, pulmonary aiveolus, pulmonary stroma,

liver, portal vein area, spleen, bonemarrow, thymus, digestive

13



macr ophages. Typically, for the fornul ation

which is a nedical m xture of the medi canent carrier

and the nedicanent, it is necessary to design in order

to avoi d the phagocytosis by macrophages. However, the

i nvention has a novelty in the aspect of actively

t aki ng advant age of phagocytic activity of the

macr ophage based on an idea which conpletely reverses

the conventional beliefs. As af orenenti oned, as

one of the host defense functions of macrophages,

there is the phagocytosis. The phagocytosis is an
ﬂﬁﬁﬁﬂ%ﬂﬁaIAHEﬁéOBQQBQRQC@%ﬂéﬁdPathneps%HE%QHé}fJ“%hyroid
macr ophages, and it is possible to incorporate '
spatotriaG| esngdthamsi z€l ahj chaeafAQt-ohe igNeRINOoALRG DY 1and,
cells other than the macrophages. Pat hol ogi ca

teistricorgent snevidok tasithact €f pd aaree tphagoty | easednby s, brain
t he macrophages and deconposed in the macrophages.
sThetengee angheher dicdopdgixewd . stgriid tarioe adfotchenacrophages
phagocytic. function of the nmacrophages is to inpair

afRe it A bR caPrRCErS6 gt bhe. ofbrebverglite glia cells,
nmacr ophages .are activated hy the phagocytosis and
PRESURECRbLE 5 Gip6ae SpSEaiugiRAICH & LoTgknt St e above

ses. This i s a_phenonenon own as nacrophage .
B TR RN A A B St

S Vi C cells. Therefore, if
nBEPRIR0SS 40, PMRUEORYEN OADESheR B LR HE) Bl Phaae
ah@l@@@ﬁ@cecéﬁﬁsphagﬁﬁX$'gnéﬁﬁb%kg?o k§f§g§%¥vgiy treat the

possible to exterm nate the pa 0gi ca

difseneeEsganiussl Mo &adieRNSidldns and tisBu85deh £RE pody.
particles to be phagocytosed, it is believed that it

I s nekkessaryhe¢ orenapyi se the fiavkowing nat WheSacterized by
(phagocytosabl e property) That is: A particle
cnapenengif.Gh {po by phacBickhad dartyocd eid¢ scidf eopedyher] and
~.as a fine particle. A particle surface is wetted with
bgifgditm-esBaysel diod thcodvdatrumeiophages in vivo)
of crophages, buf the particle is not imediately
di ss ahd S pHebe tacaer Pariifereirdn -a Ebigsnables

t&ig?oe%&goghe remedy to eXterminate tuberculosis germs.

Also, it is desirable to contain PLGA with a molecular
weight of 1,500 to 150,000. This‘enables to provide a fine
particleformulationwhichiskﬁodegradableandisphagocytosed
by the macrophages.

Also, it is desirable to contain PLGA with a molecular
weight of 1,500 to 75,000. This enables to provide a fine
particle formulation which is phagocytosed by the macrophages

and easily releases a medicament in the macrophages.

14



The particle is a solid in a tenperature range of 20
to 45C. A specific gravity of the particle is |arger
than that of the nedium (body fluid around the

macr ophages in vivo) of macrophages. The particle has
a surface |layer through which water and ions are

per neabl e. On the other hand, considering that

the pardigde i admddistored 6 fuﬁ’@hefhgoﬁ@éihcgg least one
surface is reqU|red to have a macronol ecul ar | ayer

wPth HVnPgh(HﬂJs\twwﬂpa@l@@h@w, PEG s m:elczees@arlgert@glycol) PEO

r I.C beln .L_ncor pot. ted

t R rsBRans WA 12 et Ny He ka5 adtB) CaaconBBar RRoL iPid,

intoahmhaxﬁaﬂdiINNEHf&IenﬁbﬂebhexboﬁyoVﬂd&l&Oflne particle
radability vivo) after being incorporated in

8 T FBbﬁBg‘%hJo‘F ﬁCﬁéf’eBéﬁm@ag%w%@%t%endmg on types

of the macrophages.

Also, it is desirable to further contain at least one
of PVA, PEG, PEO, sugar, protein, peptide, phospholipid, or
cholesterol and to be a fine particle formulation where major
particle diameters are 1 to 6 pm. This enables to effectively
take advantage of a phagocytic function of the macrophage to
incorporate in the macrophages.

Also, it is desirable to contain PLGA where a molecular
weight is 5,000 to 20,000 and to be for tuberculosis.

Also, it 1is desirable to be fabricated by membrane
emulsification method.

Also, it is desirable to contain lipopolysaccharide of
Pantoea agglomerans and to be for aids.

Also, it is desirable to contain lipopolysaccharide of
Pantoea agglomerans and to have cytotoxic effect on lung cancer
cells.

Also, it is desirable' to facilitate the phagocytic
activity by being phagocytosed.

The present specification includes contents described
in the specification and/or the drawings of Japanese Patent
Application No. 2002-247871 which is the basis of priority of
the present application.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view illustrating by comparison a drug

concentration in a macrophage of a remedy of the invention with

that of a conventional remedy.
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As a macronol ecul e which fulfills the above two
conditions and can be easily nolded into a particle,
poly(lactic acid/glycolic acid)copolyner (hereinafter
referred to as "PLGA") or polylactic acid (hereinafter
referred to as "PL") is a candidate. PL is nore
hydrophobic and requires a longer tine until being

deCO”p Ehﬂ?ae¥ epenEE%Q&%EJ ﬂ eidla5%% n%&%ibution

t he deco 0Si Ng rat & TONONEr ra

ThE hafgee p@etnolecﬁbamuMetghh is, ahhemboageenti medet of the
t akes gnthl bei ng deconposed. Wien the nol ecul ar

welr YAt - 5P™PLGA is 1,000 or less, there is a

possi bigiid y3tBatvidw L $106€$8RE n8Dy comparison howmuch amounts
incorporated in NR8383 cells are different by administering
rifampicin according to the invention and by administering it
using a solution conventionally used.

Fig. 4 is a view (No. 1) illustrating a
rifampicin-retaining capacity of RFP-PLGA fine particles, i.e.,
that amounts of rifampicin released are different depending
on compositions of PLGA fine particles. Experimental values
contalin an uncertainty of 5%.

Fig. 5 is a view (No. 2) illustrating a
rifampicin-retaining capacity of RFP-PLGA fine particles, i.e.,
that amounts of rifampicin released are different depending
on compositions of PLCA fine particles. Experimental values
contain an uncertainty of 5%.

Fig. 6 is a view illustrating that tuberculosis germs
in the macrophages can be exterminated by phagocytosis of
REFP-PLGA particles by the macrophages which have phagocytosed
the tuberculosis germs. Viability was evaluated by ranking

as follows: 1: 5% or less, 2: 5 to 25%, 3: 25 to 50%, 4: 50

to75%, and 5: 75% ormore. Anamountofadministeredrifampicin

is 100 pg/mL in a single administration (indicated by RFP in
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a liquidin the tenperature range of 20 to 45C.
Therefore, the nol ecul ar wei ght of PLGA which is
present as a solid in the tenperature range of 20 to
45C is desirably 1,500 or nore. Furthernore, for the
rel ease of a nmedicanment contained in the PLGA particle
fromthe particle, in the case of PLGAwith a

nol ecul ar wei ght of about 20,000, the nedicanent is
rel eased in an al nost zero order. That is, a released
amount is always retained constantly. However, in the
case of the PLGA particle with a nol ecul ar wei ght of

thbofi gdAe DAY 8rudmmO0Gstimated value) in the administration
by RFP-PLGA (indicated by RFP-PLGA in the figure).

Fig. 7 is a view illustrating that a cytotoxic effect
of alveolar macrophages NR8383 in a dysfunctional state by
co—-culture with.Sato lung cancer cells on the Sato lung cancer
cells is enhanced by activating a phagocytic capacity of NR8383
using lipopolysaccharide. Open squares indicate the cytotoxic
effect of NR8383 without treatment with lipopolysaccharide on
the Sato lung cancer cells, and solid squares indicate the
cytotoxic effect of NR8383 treated with lipopolysaccharide (1
Hg/mL) on the Sato lung cancer cells (co—cultured for 4 hours) .
The cytotoxic effect (%) was evaluated by‘calculatiﬁg amounts

of lactate dehydrogenase released in media.

Best Mode for Carrying Out the Invention

Hereinafter, suitable embodiment modes of the invention
aredescribedindetailinrefereﬁceEotheaccompanyingdrawings.
However, the technical scope of the invention is not limited
by these embodiment modes.

One of the functions comprised in whole macrophages and
specific for the macrophages includes phagocytosis. The
phagocytosis is a function in which a solid with a size of about

1 pm or more is actively incorporated in a macrophage cell.
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a pul se type rel ease where the nedi canent is rel eased
after a constant tine period rather than the zero
order rel ease has been observed. Moreover, the tine
period where the pul se type of a nedicanment release is
observed is delayed in the PLGA formulation with a

| arge nol ecul ar weight. That is, a pattern of the

medi canent rel ease fromthe PLGA particles depends on
the nmol ecul ar weight of PLGA. Additionally, it is
predi cted that the deconposing rate of PLGA related to
the nmedi canent release is not only delayed along wth

ol ecyh &h Wi gt h'aﬁ%lr eass 1 #;r%&i e Byt 5 :L%QLatlLi {slata%tively

is faster in vivo such as int nacrop age
phialgoytaed, hug iits aRReAN & Ry aldcun®i1ReSSIHRe sb91d in the
- effectively use those having a range of nol ecul ar
maeirgiphadie t @t158, 088centrati&h oyl fen akous ROI Hles Qfsually
view, it appears that a fine particle fornmulation with
apacnpdliehdidcamefecsd ef sbltiel Go4ri meragenspaDiy PhEévbedeas a
a nol ecular weight is 1,500 to 150,000 and a nononer
Pﬁ5¢ﬂ§l@bIQH&|%Da@¢ﬂigbyyoph@gacwd05$ 50:t50i ¢ ondEe@Sary to
(acceptable range) and a fine particle fornulation
Owttlﬁllﬁﬁr% Perelalafdraes <ot nareliele snrfade RIpPREr P GAaving
ge a nol ecular weight is 5,000 to 75,000 and a
FBREECr at NBVARY| aBti ESRERAPG! &6KLRLgci AtFYCEBrSe tBtC,)

: | ph d h
aé&@?%ﬁ%%ég%aane rgg%g%gikgﬁ%?nggﬁ e%% i%ofﬁﬁtbghé0551ble
t | di t
E‘Ee thé {)gjl‘f€§§$g %EL L0g Xrﬁu?%f)ag%ﬁoaﬁl CHY the

tence e fine par |clae

mae&@bﬂalgey i el pdes o hepaedi-ggpent,, éﬂré he JBcr fL%PJ%%Q;%S

Provi si on of novel remedy which enabl es speci
pextetniynahkgnyeblmageophaees ashi-Churtdidt d nf ectious
pat hogens By actively taking advantage of
speciThws phagoeydicament wihtiyhodct hapsachoRiages: saehogens
retain various infectious pathogens including
oF wrerrcuiised s 1géemt edimi i dée patlexgensiisah etdied to prepare
gathogens in the macrophages or the macrophages per se
%t H?ﬁFhﬁl?heaéQPﬁog’éﬁél ARgdoitoishe T ebeeli esriaiele, the
A remedy which facilitates the
mﬁﬂéﬁ%@?PFcl%cﬂWt@CB%V?F.@ hﬁ%@élﬁﬁﬁg@@d in the mgoyophage.
reme havi n |re%t ernm nating effect on the

di
i nf ec ﬁgeﬁgﬁﬁ&g%ﬁg tHE MRIPEERAgesS 10 the as?@FtﬁFhat
th
d%%ﬁ%ggswyh??)q§§§fg gg%rae Pﬁﬁ{oﬁ' gopﬁggﬁafﬁr@ ),
1 £apapl em%o%%'c@%rﬁ%%q%cy%g%%d ?ﬁi%ﬁg!ﬂS sttthe 1 smos1s,
re At eat ToUS

macr ophages whi ch retai'n/'do ho

cHAEELIBNS - t KONVERL | oﬁﬁélﬁ’reéﬁe@%éb@§ﬁﬂ§ oé{\@vzgl.l?@zggé of the

subst ance whi ch activates the ocytic activit
plﬁ@@o@*ﬁﬁi@Qﬂﬁ@@&ohsttpé@%ﬁ@tme(é%éﬁiggﬁﬁ\é@e' n $hes a':tth)e above
An attenpt to devel op a renedy which acts upon the
olpt tiogensidaontdiel steed ephagep i rRehl ¥eltut akiBe in which a

medicament effective for them is contained in fine particles

(medicament carrier) which can be phagocytosed by the

18



advantage of this nature is not perforned at al

(novel matter) . In the types of (2) and (3) , not

only various medi canents which directly act upon the

pat hogens are intended but al so genes per se such as

DNA or RNA having an action to nodify physiol ogi cal
functions of the nmacrophages which retain/do not

retain the pathogens can be used as the nedi canents.

An attenpt to develop a renedy effective for

elimnating the infectious pathogens by conmbining (1)

(2) and (3) has not been carried out at all, and the

neieghafed.he i nvention is a new type renedy effective

for the treatnent of infectious pathogens (novel

mat t e¥ypically, forFoheekamplition ARtich 8 abhedi AJERLiSture
and Chenot herapy (Vol. 42, No. 10:2682-2689, 1998) ,

Anthatinedbernanbusamcte omrg! thar nédiesmeont aitniingnecessary
rifampicin in PLGA is disclosed. However, in this

toeHEFEINf 4Bi PTEQT | oh fotthe lph ®yEpdyd cadtsi bivt pabyophages.
PLGA partjcles is not described at all. Furthernore,

Hgiwr?ggri"nt{‘ﬁelrﬁﬁ?ﬂﬁé?thacﬁ 8snevht by dimghei aepgrteiaf, actively
drug efficacy as antitubercul.oys dr i S not

C I AR CORT 86 R Fhnbr 6T et Ehems ghrige based
0 di e h teristics fromthose .of the _.

‘o%a?{i]?c éasmcl)ig{lhgeg[ﬁlpﬁlveg%faf =T teﬁe%rﬁ%rcénvaeélecslt?&ﬁr} prliefs.
_Fl G As m@n@ntsiorté‘@,_ @ %&lél 8k ¥l QHE} totie?lé%.el %unctioné
i nportant for controlling the rel ease of i anpici n.

olfome¥ebphhBebhethe 8BHOVE H1RPYH wlecu Lgh 1
of PLGApusgd during the preggﬁg¥%§ﬁxg?ngGgﬁ%sﬁﬁ%ggEytOSlS

idesar iib@drentt ifSinerteisiHTethd hedt oF Dbaddy1 PeCWSEr €4 in the
using PLGA having a different nol ecul ar weight from

mphaprokgebe padtitliespobstihéei twentdapordtdidritdttles with
| ead to having the function of an antitubercul ous

adpruge WiefilpFepaptnget hacPrpArpaetl bvesehasi aghehethan the
antitubercul ous drug activity, using those which are

mﬁFBBBF‘aﬁF?h re’plet og b hairsiostipadr sms greh 66 RIatkg ria are
he nononer, ratio and the dianeters of the prepared

p%%???&l 85°% Vi ndbt pdlaft i ¥ a¥et héhr Cecraeosypd  in  the
'S crophages and .t h s
PR R Ry e ke Fo U R CP R s iagban i papee of the

. geth h ects,.in.the.
p@%@%&ggﬁgiéﬁes éggrﬁgegﬁgioﬁgepgggggggiHjﬁoﬁ%o%ﬁgﬁﬂf the
senol bginml eni alksol ve ' t
D0 0 TPl ar T e et cre o o1 o7 LNpapphages are
atbeviseilt &l ethang®a ot iNVeRli Yocdid £91L€¢L oppose
characteristics for the particles are not descri bed
pabtidol bgiaali tuberedtd @asi 89 Act isdd ScAeksobsermyed. is 4
Therefore, it is difficult to reach a prior exanple
phyinchedenikeswioy e ntac anthdde acnientiive 1s§ ppagbciftesis, and
I nventi on. Furthernore, in Pharnaceutica
tiReseanehlevolthel MadNwpi @55- 86 10aR866) evannetdratkf arells.
preparing particles containing rifanpicin nmade using
Tipeaf ok eh a holtéeul mrcrephucsf 82n508 i sctiiveltesedby the
This method for preparing the particles is different
Phagmr Y Hat 1 9 L b anenit tlon. Phagmeyeif cagkivity, it becomes
germextermnating effect of rifanpicin-containing
PLGA particles using PLGA with a nol ecul ar wei ght of
82,500 is disclosed in Pharmaceutical Research (Vol.
18, No. 9:1315-1319, 2001). This shows that the
antitubercul ous activity of the rifanpicin-containing
PLGA particles is inferior to the effect of rifanpicin
alone in vitro and that it eannot be said that there
“is an obvious treatnment effect in animal experinents.
In order for the rifanpicin-containing PLGA particles
to elicit the antitubercul ous action, the particles
nmust have appropri ate degradabilityandahi gh rate of
internally included rifanpicin. However, in the



performed. Al so, the rifanpicin-containing PLGA has
been prepared, but no proper research for preparation
net hods and material property for the purpose of
enabling to acconplish the object of the invention has
been perforned. Additionally, in Pharmaceutica
Research (Vol. 18, No. 10:1405-1410, 2001), there is a
description that it is supposed that the

ri fanpicin-containing PLGA particles are incorporated
in the macrophages. However, also in this case, the
particles have not been actively incorporated by the

: p’ﬁiﬁ’i&ﬂr@@%sex@érﬁ@n&@%nﬁhégﬁ@ﬂhmcgfcéf(?nia&fdcy Ash® more
i nt ended has been nade, and in fact, no phagocytic
ireten sdifvdihe. ri f anpi ci n-contai ning PLGA particles has
been exam ned. Incidentally, the concentration of
ri f anpncirdemn folrepamci opbagesbephddddytisddty), tikeis believed
rifanpicin-containing PLGA particles described in this
thedor Lt slonhycesss g/ 106 wridsisd nthhe takkbowingiSimgures
the rifanpicin-containing PLGA fine particles, not
(B Iy HIFR AR W) acti vated but al so the
conceptration of rifanpicin in the macrophages reaches
6 jigl10B t8fIs which is 13 tines ornore. Fromthe
- above, if &pt%p i.ng to.indyce the phaggc tosis . in the
macr ophaged® E7d extér AL Sthé Spat Rl dﬁ%aﬁ“Ch a particle
17 ?ﬂ%Qi ' . ophages, it is evident that
li@t rrireg% i é’il}/ﬁstazé’tﬂoa¥ I;\%Lcr{ogan‘g{afs "this onl y by cont ai ni ng :
the drug i g f t:her [ n revMi ou
oport s i1 Bas o b seari e ek R o Bt tboay
a6 uNACORE akdy Meh AR BaT W GbeSo BXLE MMM &, but the
intracel lul ar tubercul osis gerns using the al veol ar
paEtriopkages notii dhmade attled yt aligeto16Rld sinef ith@resent as the
tubercul osis germs. As is evident in reference to the
- patrsiedentiiooned celvierioptiage \WecioBupports Life," the
macrophages are highly tissue-specific, and thus it is
a welT - knowhef Retikae @ﬁear%@bf@ obtaiteeweusitng ¢ henge of
' rophages present in blood cannot apply to the
Zﬂ?ﬁgugg§%ecific macr ophages, e.g., the alveol ar
novel ty of the jnvention,
Vsog

nacrqphagei. That _i.s, as_a
the novel t§ SPEEREIEoRERBE T & (RAT Gic S dissdarger than
i ncl ude the

Lah su t t-his. caoncep . .

CREER MOtk BROLE S T PR, s B e i)
oPhagee¥bhaqasctivity of the cells’is induced, and the

hi gh nmedi canent concentration is actually retained in

t he al veol anhemmckoOphag v .

rifanpicin-cog?gining %ﬁéﬁ?ggf????é%”ﬁ?%tB?SHHQé’Jéﬁawater
apdovbaedawheperibapext.er mi nati on of tubercul osis germs

in the alveol ar macrophages by the fornmulation is

obvi aus| yheooehexceldrent ¢hediddain®ythbtampicCighrticle is

al one. On the other hand, it has been w dely
a@mowhs t haedproducio, ohhefpaont speaurfa@nt shasieriéd to have

subst ances, e.g., hydrogen peroxi de and oxygen radica
a fRaprehel eaetephagesri sichhhngbdhhyptbhemphadbdytiasi.s It is
‘of the particles by the macrophages. For exanple, in
NeFesS FF peart Sothal Pef tRisdrendosnt bosh 1Seeéngesncorporated

(Vol . 15, pp. 197- 207, 2000),

i tisdisclosedthattheproduction of hydrogen peroxide

fromcul tured nmacrophages whose characters resenbl e

t hose of nonocytes in blood is enhancedby phagocyt osi ng

PLGA particles. However, it is not described that the

phagocytosis of PLGA by the macrophages enhances the

phagocytic activity. Furtherzmore, since the activation

of macrophages is extrenely diverse, the enhancenent

of hydrogen peroxi de production by the phagocytosis is

not directly conbined with enhancenent of the

phagocyt osi s. When the actual treatnent of the

i nfectious disease is perfornmed, a fornulation in



Tuberculosis is set forth as one exanple with respect
to the effectiveness of the renedy presented in the

i nvention. Tuberculosis gerns invade fromthe
respiratory tract to pulnonary alveoli by droplet, and
are phagocyt osed by al veol ar macrophages. Typically,
phagocyt osed pat hogens are destined to be deconposed
by an attack of protease in cells. However, the
tubercul osis gerns avoid the attack of protease and
are alive in the macrophages. These tubercul osis gerns
in the macrophages m grate out of the macrophages, and

REERESHENESYn SYPRIY: T litRencuheshs - ?rﬂ'g d&cﬂnﬂ@fﬁg into

body. At present, as antitubercul ous u
JRGERITRIY fosuah A% ifanitdd hody i@MRIIGIN, (degradability in
streptomycin sul fate and et hanbutol are used.” A
vindi)cafertrsbatiagei iectpueated ihechelheserdoisd e 38 Rhen not
out of the macrophages, but do not exhibit any effect

beni niche naglmoowtesi.s gerns in the al veol ar macr ophages.

This is mainly attributed to that a nedi canent

conceh$ partdererekddelenhich faxtferlnd hahe abwere two conditions
tuberculosis gerns is not obtained in the al veol ar

apger 6pRades. €asily mpdded finpe medipegirmtle, poly(lactic
cancentrati.on suff;cien to exterm nate the

AEABLLAICOIS Rr ) FEPObYEPRed NAFLHE Livboraterred to as
" aphage L ng_ adyant age. of .t he phagocytosis of, _,
t gﬁbﬁvgglé?P%%%?gﬁﬁaﬁ%%g (ﬁei%l%?EBeﬁd§§$%¥%¥ g © as "PLY)
i@LELIMARIEEL e e (UL ash 58 RLLE LS AYEOIAL & 1onger
macr ophages. In this case, e phagocytosis Ts

tUbdel hZedl i 191088 cbRp8SLEGHMEPY.GRNCT 88SSd BBher hand, PLGA
medi canment concentra%lon in the macrophages. A Renedy

chingle sebhangesoppagoayt +&t sapasd dyid JmaRPhgR%her ratio.
Usi ng PLGA as an exanple, a nethod for producing a
Thentdygwhi the anhbeiceba t hee phlagacyt itthec dpatjdry tdfne it takes
macrophages and effects thereof are described. |
uphdneereatdetoqiagedyt itharapae nylefufacrephagesoDWYLGA is
PLGA fine particle fornulation (_in this section, a

1pPER Prnéepart FEPECpeF 3ePPssabapdityi RARL Agr é6i pAESENt as
1. .Method for pr%Earin PLGA fine garticles‘%g)

Ahtaptg §n the tempgrabuea THRPS(Phct? ctact 2yl yEberefore,

(38 eSO IR e ESa R g s oo
tREC¥§£E%¥Qture range of 20 to 45°C is desirably 1,500 or more.

Furthermore,vfor the release of a medicament contained
in the PLGA particle from the particle, in the case of PLGA
with a molecular weight of about 20,000, the medicament is
released in an almost zero order. That is, a released amount
is always retained constantly. However, in the case of fhe

PLGAparticlewith&amdlecularweight<Ifabout44,000(1r75,000,
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(2) PVA (pol yvinyl alcohol) pol ynmeri zati on degreef 500
(b) Preparation of PLGA fine particle fornulation -
(1) 500 nmg of PLGA is dissolved in 1.5 nL of nethyl ene

chl ori de. _ (2) PVA is dissolved in water to
becone 0.3% (W v). (3) When 8 nL of a PVA
aqueous solution of (2) is added to a solution of (1)
and stirred for 3minutes, an oil-in-water (o/w type)
emul sion is formed. (4) (3) is added into 200
m. of a PVA aqueous solution of (2), and stirred at
roomtenperature at 520 rpmfor 3 hours. (5 A

af ipa spartipel ecfienmd ahicdr t$PHediRiat@t8d Y rele sed(?fter
centrifugation (3,000 rpm 15 mnutes), separate

af uohbeantashed pavt tod e daddt realOtAb Qér5h§i&éfeﬁélease has
wat er using a centrifuge. (6) Drying under
beeguckdepredsurMoiepeedediecatine goridd wiaifeSthe pulse type
(7) A particle dianeter distribution of the resulting

offi we mehitdaglentf gramhiate obs | sbshowndi hsFidlglagedAdni $he PLGA
evident fromthis figure, the prepared fine particle
fogriRdtiioon vhas a lpeade A ledilareier obt -aBbat 2spm gedtern
Q a distribution between 1 to 10 Rm This particle

ots tResBPfyCareBhbf ehe2 Fenperatthe LT yaeltd ¢ T denantls on

R L e Ll R b B oo
that the decomposing rate of PLGA related to the medicament
release isnot onlydelayed alongwithmolecular weight increase
of PLGA, but also the rate is faster in vivo such as in the
macrophage than invitro, and thus it appears that it is possible
to effectively use those having a range of molecular weight
up to 150,000.

From the above points of view, it appears that a fine
particle formulation with particle diaméters of 1 to 6 pm made
up of PLGA where a molecular weight is 1,500 to 150,000 and
a monomer ratio of lactic acid/glyéolic acid is 50:50 to 75:25
(acceptablerange) anda fineparticle formulationwithparticle
diameters of 1 to 6 pm made up of PLGA where axnolecular'weight_
is 5,000 to 75,000 and a monomer ratio of lactic acid/glycolic
acid is 50:50 to 75:25 (suitable range) are easily phagocytosed
by the macrophages and are optimal for the object that the

medicament is released while holding a constant persistence
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(8) O her exanples Characteristics (nol ecul ar
wei ght and conposition) of
t hePLGAf i neparti cl esaddi ti onal | ynadear ecorrectivel ysho
wn bel ow. 1. PLGA-5005 acid/glycolic acid:
(PL&GA, 50:50) nol ecul ar weight: 5,000; l|actic
from the fine particle formulation which internally includes

the medicament in the macrophages.

Provision of novel remedy which enables specific extermination

of macrophages which retain infectious pathogens

By actively taking advaﬁtage of specific phagocytic
activity of the macrophages which retain various infectious
pathogens including tuberculosis germs, inorder to exterminate
the pathogens in the macrophages or the macrophages per se
retaining the pathogens, the following remedies are effective.

(1) A remedy which facilitates the phagocytic activity
of the macrophages.

(2) A remedy having a direct exterminating éffect on the
infectious pathogens in the macrophages.

(3) A remedy which acts upon the macrophages.

For the remedy of (1)it is desirable to have the nature
capable of being phagocytosed selectively by the macrophages
which retain/do not retain the infectious pathogens.
Conventionally, it has been known that a substance which
activatestjwaphagocyticactivityofTjuamacrophagesjj;present
(matter known in the art). Anatteﬁpttdeevelopearemedywhich

acts upon the pathogens in the macrophages by actively taking

23



2. PLGA-5010 acid/glycolic acid: (PLGA, 50:50)
nol ecul ar wei ght: 10,000; lactic 3. PLGA-5020
acid/glycolic acid: (PLGA

advantage of this nature is not performed at all (novel matter).
In the types of (2) and (3), not only various medicaments which
directly act upon the pathogens are intended but also genes
per se such as DNA or RNA having anaction tomodify physiological
functions of the macrophages which retain/do not retain the
pathogens can be used as the medicaments. An attempt todevelop
a remedy effective for eliminating the infectious pathogens
by combining (1), (2) and (3) has not been carried out at all,
and the remedy of the invention is a new type remedy effective
for the treatment of infectious pathogens (novel matter).
For example, in Antimicrobial Agents and Chemotherapy
(Vol. 42, No. 10:2682-2689, 1998), an antituberculous action
of particles containing rifampicin in PLGA is disclosed.
However, inthis report, facilitationof thephagocyticactivity
by PLGA particles is not described at all. Furthermore, since
in the PLGA particles containing rifampicin, drug efficacy as
an antituberculous drug is not enﬁanced compared to rifampicin
alone, it is evident to have different characteristics from
those of the particles of the invention. Furthermore, as shown
in FIG. 4 and FIG. 5, the molecular weight of PLGA is important

for controlling the release of rifampicin. However, in the
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50:50) nol ecul ar- wei ght: 20,000; lactic 4.
PLGA- 7505 acid/ glycolic acid: (PLGA, 75:25) nolecul ar

above report; the molecular weight of PLGA ﬁsed during the
preparation of PLGA is not described. It is presumed that
probably because of using PLGA having a different molecular
weight from that of the particles of the invention, it did not
lead to having the function of an antituberculbﬁs drug. When
preparing the PLGA particles having the antituberculous drug
activity, using those which are proper with respect to the
molecular weight of PLGA, the monomer ratio and the diameters
of the prepared particles, the incorporation of the particles
by phagocytosis of the macrophages and the antituberculous
activity in the macrophages must be evaluated. Taken together
the above aspects, in the PLGA particles described above, a
certain commonality for thé materials is observed because the
monomer ratio of PLGA and the diameters of particles fall in
the ‘"suitable range" bf the invention, but .correct
characteristics for the partiéles are not described and the
antituberculous drug action is not observed. Therefore, it
is difficult to reach a prior example which denies novelty and
the inventive step of the invention.

Furthermore, in Pharmaceutical Research (Vol. 17, No.
8:955-961, 2000), a method for preparing particles containing
rifampicin made using PLGA with a molecular weight of 82,500

is disclosed. This method for preparing the particleé is

25



wei ght: 5,000; lactic 5. PLGA-7510 (PLGA, nol ecul ar
wei ght: 10, 000; lactic

different from that of the invention. A tuberculosis
germ-exterminating effect of rifampicin-containing PLGA
particles using PLGA with a molecular weight of 82,500 is
disclosedinPharmaceuticalResearch(Vol.18,No.9:1315—1319,
2001) . This shows that the antituberculous activity of the
rifampicin-containing PLGA particles isinferior to the effect
of rifampicin alone in vitro and that it cannot be said that -
there is an obvious treatment effect in animal experiments.
Inorder for the rifampicin-containing PLGA particles toelicit
theantituberculousaction,theparticlesmusthaveappropriate
degradabilityandahighrateofinternallyincludedrifampicin.
However, in the aforementioned article, such characteristics
for which the activity depends have not been examined, and the
antituberculous activity has been investigated. It is known
that the degradability and the interhally included rate are
reduced in the PLGA particles with large molecular weight, and
thus, it appears that because\of‘the use of PLGA with high
molecular weight of 82,500, the antituberculous action was not
elicited. Aijltheabove,similarresearchtXJthosepresented
in the invention have been performed, but the attempt to
exterminate the intracellular parasitic pathogens through
intending to take advantage of the phagocytic activity of the

macrophage and accomplishing this activation has never been
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acid/glycolic acid: 75:25) The nethod for

prepari ng the PLGA fine partlcle formulation is the

same as 1. '(b) 1) to (6) except the kind O PLGA

An average particle diameter of the resulting fine

particle formul ati on was about 2 p. meven when any

PLGA was used. A yield calculated fromPLGA (500 np)

used for the preparation and an entire wei ght of the
recovered formul ati on was about 90% 2. Enhancenent

ef fect on phagocytosis of al veol ar nmacrophages by
phagocytosing PLGA fine particle formation (1)

weotesd macx bpbagenheel dis {HRE383- e p

%ﬁ | x 106 ceIIs/ﬁL in a nedlun1(kﬁﬁféﬁiai%ﬁﬁ5PE gtaéﬁg been
roaddarset uijut, naddedpef ac2dawehl rpkap eepanbt DoR4neOndds and
or 4 jig of PLGA-7520 fine particle fornmulation is

mgddad alheretoe rwhi ol ithd penrmidd wedkriab Bi @A mccomplish
di oxi de gas i ncubator (37C (2) One hour after
tfeokiipehiraf thRel meeh bhen haehevadye Ofdrmed of Zshliitnieonally,
~.containing 0.25%trypsi n/ phosphate buffer (hereinafter
ipgElargaggibdcalfeSaar ot e enpdratiar el § ok 4651l ALe £2001) ,

hen a culturg Bernatant i s renpved, and washing is
é? esCripsyop, 1thetof ithel redFiRe3eddddit the

L of 80%P I 1
%E%’i“%& C.HZ%%tno'Pamln B ABobBEH L5 O OF B FBROITAFSLP in the
m al 0 f %,P s la d o= ul|
T b e

nFtN U as) - actlvel%/e(l‘h)ccﬁfﬁ&rati&? Bg él'ef a&gysor no

present at an In rface are col

fuasiilag ibhe weeldes tWet B RBSath A iof 1tdﬂt(3erﬂﬁéd:{ WOd $een made,
added. Polystyrene latex particles (FITCGPSLP) with

apar thcfecdj anetpdragpicy: - frarnd alreled \ﬁlltflamﬁl@(ihe%@ﬂt@ilnlng
i sot hi ocyanate (FITC) at 1 x 107 are added, and a

Ph{sRt uParitd cdgist uhed f@ee®neeh@mnxmtabel|ﬁ@debhtally, the

fl uor escent
concentration of rlfamp1c1n in the macrophages in vitro using

the rifampicin-containing PLGA particles described in this
report is only 0;45 ug/10° cells. 1In the case of using the
rifampicin-containing PLGA fine particles, not only is the
phagocytosisactivatedbutalsofheéoncentrationofrifampicin
in the macrophages reaches 6 ng/10° cells which is 13 times
ormore. ETomtheabove,ifintendingtoinducethephagocytosis
in the macrophages and exterminate the pathological
microorganisms in the macrophages, it is evident that it is
difficult to.accomplish this only by containing the drug in

microspheres. Furthermore, in any previous reports, it has not
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FITCis for easily performng quantitative anal ysis.
(5) After the culture, the centrifugation (700 rpm 5
mnutes) is perforned, then 1 nL of PBS is added to
macrophages in a precipitated |ayer, and the
centrifugation is repeated tw ce. (6) After
removing PBS, 0.1 nL of 10%formalin/PBS is added to
the cells, fixed for 5 mnutes, then 1 nL of distilled
water is added, the supernatant is renoved, 1 nmL of
distilled water is added again, and the supernatant is
renoved. After removing the supernatant, 0.1 nmiL of

b@'e%t éiirﬁgné\@hﬁ% t'h% raglqg qr ltf%l'[&)li%ﬁgln %otrﬁzea i%e'l IJ10<;fS1 PL&Hldp ad:t icles

of the suspension 1s'ta

e&'t@&&l@@ﬂedr|1@ﬂracellular(7)tdﬂf&§fufo§i or dl g the
m croscope, nmultiple visual fields are pho ographe

adne@od anuneeroph NF8383viceth s aMdl chhbhave, ¢+ gier Pc%fﬂtsedof the
FI TC-PSLP per 100 cells is neasured. (8) A
tobarge lok ikl TgeR8EP phagody oseddanmpunts k@fb&%nce to the
macr ophages by the PLGA fine particle forrmulation is
agorsmewt lomeTabl ‘BMacrephage anbibitchadduposriod t hefBLGA the
~fine particle fornul ati on does not remarkably affect
mﬁﬁéOﬁﬁé@&@yté}l@e chpabilyy tda‘sa%mb@m,gesndbmust is is a
d th t the addition of 0.4 (pg/nL) noticeably
Wﬁih BP@!& &ﬁ*a?gto*é%.%e%%b%abttwlnﬁébpélmgmﬁ@@mmhages
E LGA fine par cIe fornulatlon
ﬁ%&&:y - eApaerty tatP SHiRgets ABURRC oF £ PEBACHORBageS

rt ' gléfp%%}géwiﬁlr&pc&g% 5 Uptﬂ)ket r1ast,ea% a novelty of the
:anentlon, the novelty of the concept is a matter of course.
Examples which support this concept include the aspects that
the alveolar macrophages are used and the phagocytic activity
of the cells is induced, and the high medicament concentration
is actually retained in the alveolar macrophages, and the
rifampicin—éontaining PLGA pérticles are produced and provided
where the extermination of tuberculosis germs in the alveolar
macrophages by the formulation is ob‘viously more excellent than
that by rifampicin alone.

On the other hand, it has beenwidely known that production
of non-specific antibacterial substances, e.g., hydrogen
peroxide and oxygen radical from the macrophages -is enhanced
by the phagocytosis of the particles by the macrophages. For

example, in the European Journal of Pharmaéeutical Sciences
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0 11.6 0.004 8.8 0.04 12.3 0.4 20.2 1. Enhancenent
of phagocytic capacity of macrophages by
| i popol ysacchari de

(Vol. 15, pp. 197-207, 2000), it isdisclosed that the production
of hydrogen peroxide fromculturedmacrophages whose characters
resemble those of monocytesinbloodisenhancedbyphagocytosing
PLGA particles. However, it is not described that the
phagocytosis of PLGA by the macrophages enhances the phagocytic
activity. Furthermore, since the activation of macrophages
is extremely diverse, the enhancement of hydrogen peroxide
production by the phagocytosis is not directly combined with
enhancement of the phagocytosis.

When the actual treatment of the infectious disease is
performed, a formulation in which a medicament of type (2) or
(3) i1s contained in a remedy of type (1) is effective. That
is, in order for the remedy of type (2) or (3) to effectively
act in the macrophages, the remedy of type (1) facilitates the
phagocytic activity of the macrophages to enhance the function
which carries the remedy of type (2) or (3) into themacrophages.
That is, as shown in Fig. 1, the remedy intended by the invention
is easily phagocytosed by the macrophages, facilitates the
phagocytic activity by being phagocytosed, and thus the
concentration of the remedy in the macrophages becomes
remarkably higher compared to the case of administering the
remedy alone. That is, in comparison to the drug incorporated
into the macrophages in a conventional drug solution on the
right side, internal drug-including fine particles according
to the invention on the left side are actively incorporated
into the macrophages to increase the drug concentration in the
macrophages. In this way, "facilitating the phagocytic

activity of the macrophages™ described in the Claims mean that
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1. Method of preparing |ipopolysaccharide (a) Materi al

(1) Pantoea aggl onerans bel ongi ng to gram negati ve
bacteri um genus Pantoea (b) Preparation of

| i popol ysacchari de (1) Pant oea aggl onerans is

added to 7 liters of bouillon (10 g/L of tryptone, 5

g/L of yeast extract, 10 g/L of NaCl, 1 g/L of

g 0 H.7.5)., cultyred wth, shaki at_35C for 24
h%ﬁ%S§%§ﬁ§n§ Sgﬁofb(fgt§h%mﬁemgggféf?éﬂ%%dﬁ?c¥%phages becomes
cobhaekadly higher €3hpiRed €b the bastesfahdhofys¥Wa$ing the
suspended in 500 nL of distilled water, 500 nL of 90%
hEgfegiedanaRRCy R §hedtgnadtenhapse s hpgh aacyipic capacity
NHbRULES, nGeehefagaRd then an aqueous |ayer was

coll ected. The collected aqueous | ayer is dialyzed

overnight to elimnate phenol, and an interna

sQlutign of the dialysis is-ultrafiltrated to

SREERe Pt eob) S harlc o APt o HEER66 65 eut of

menbr ane under_ nitrogen gas_at two atnospheres.

(3) A reRfiThPTrudes 1597 e E R 2F | 97 por8ake hal Fgerespect
is dissolved in distilled water, applied on an anion
ekeHdirye t&rcoinrogeaphy {ixuppieddy ProvePhadnacithe invention.
Q Sepharose Fast Flow), a sanple solution is passed

t Aubaeghudosdburgemss ngnaabef f Brorconthai egp 1ta\bof tract to
Tris-HCL (pH 7.5) and 10 mM of NaCl, and a Limulus
aptliMbhyriraoctddn by etoidBelt Wdrd 208 g OB by alveolar
NaCl/ 10 mMTris-HCL (pH 7 . 5) . Byultrafiltrating this

ehalé e8pBRGEEL 0@y§§§@ii%ﬁ$}h%ﬁi’3§&i HAGHns are destined
freezing/dryi ng under the sane condition as the above,

{6115 RRSSY i el.d f i £

I?%g%%lysac ﬁ§¥%ggX#§%n$g€%g%(%gq§ o€£¥ﬁgg&e%é§gs' fowever,
b eri ody, .2. Enhancenent, effe on alveol ar

@19& {%Q!zrguggs:m germs %yo%c?piég%lVﬁéﬁc&ﬁdP%d%rotease and are

macr ophage phagocyt osi s

alive in the macrophages. These tuberculosis germs in the
macrophages migrate out of the macrophages, and persistently
supply the tuberculosis germs in a host body. At present, as
antituberculous drugs, medicaments such as isoniazid,
rifampicin, streptomycin sulfate and ethambutol are used. All
medicaments are effective for the tuberculosis germs out of

the macrophages, but do not exhibit any effect on the

tuberculosis germs inthe alveolarmacrophages. This ismainly
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(1) Alveol ar macrophage cells (NR8383) are prepared at
X 106 cells/nL in a medium (Ham F- 12K, 15% fetal calf
serum), and added to a 24-well plate.
Li popol ysaccharide is added thereto to becone 1
isg/nm, and the culture is performed in a-carbon
di oxi de gas i ncubator (370C). (2) After,
.culturing for one hour, the cells are transferred to a
1.5 nL sanple tube, and the nediumis elimnated by
centrifugation (2,000 rpm 5 mnutes). Subsequently,
0.1 nL of 0.25%trypsin/PBS is added, the tube is left
&ﬁtﬁiﬁﬁﬂéﬁﬂﬁﬁﬁﬂkﬂf&iﬁ@@ﬁ%dﬁéﬂﬂ(ﬁbnééﬁﬂkaéﬁdﬁﬂ§d¥fic1ent to
supernatant is
es{tiqrimiatagdbyceat thbagatilos(2, QRAM H41i Aut eshrandwashih the
ng wwth PBS i s perforned. (3) Thereto, 0.1 ni
adfvae et eneplsageitled, and nmixed with 0.1 nL of 60%
Percol|l to prepare 30% Percoll solution, which is then
cent r ThU§ed ¥f8, 609 Femicademitnui@sjentration E4FfAEient to
the centrifugation, the cells present on the liquid
%Eél%eetga %t&%%lul%)ds WS L pviitie e ch LPBSie alveolar

IrlSaubse uent | %%. the nediumis added, FITC PSLP
Wt e a|§’ae|r5t' ’a‘h%t%?“’%‘?t%% Bf 4he1Pkaggryitesis of the

) [ f
A a7 B Sl P e o
Rl Qi 0-25% LEYRSI Y Eﬁéé ggg.’ma g%agj“uf%n {5 case,

left at roon1tenperature m nute seque

theTbha ob?@ogﬁglﬂﬂhhﬁu@ﬁgﬁﬂ1§P9rﬁg§nt$rgélectlve y increase
centrifugation (700 rpm 5 nminutes) is perforned.

the) nkdilcaaferRBS driccadded ten nacrophagesrd 7§h§ges
precipitated layer, the centrifugation (700 rpm 5
mnutes) is perfornmed, and the supernatant is renoved.
Again 1 nL of PBS is added, the centrifugation (700

Arpﬁ€m§dw|Hbﬂ€§)eh§a9§ﬁﬁopheaoawd1Kh@asapemwabinmaC$ophages
renoved,

Using PLGA as an example, a method for producing a remedy
which enhances the phagocytic capacity of macrophages and
effects thereof are described.
I. Enhancement of phagocytic capacity of macrophages by PLGA
fineparticleformulation(inthisséction,aPLGAfineparticle
per se is a medicinal ingredient.)
1. Method for preparing PLGA fine particles
(a) Materials

(1) PLGA [poly(lactic acid/glycolic acid)copolymer],

monomer ratio: 75:25, molecular weight: 20,000 (Wako Pure

Chemical Industries Ltd., PLGA-7520)
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(7) After renoving the supernatant, 0.1 nL of 10%
formalin/PBS is added to the cells, is fixed for 5
mnutes, then 1 nL of distilledwater is added, the
supernatant is renoved, 1 nL of distilled water is
added again, and the supernatant is renoved.

(8) After renoving the supernatant, 0.1 nL of _
distilled water is added to suspend the cells, 0.02 nL
of the suspension is taken, spread on a slide glass,
and dri ed. (9) Under a fluorescent m croscope,
mul ti Ie vi sual fields are photographed, and the -
nunbe )oﬁWMRSEBQYGQHY§-wﬁkﬁﬁmﬂav@Oﬂwm@mp@aaﬂ@@ degree: 500

FI TG PSLP per 500 cells is neasured. (10) The
(PthéggéréFlPﬁeOﬁl FECPSEPNShRGEEHOse d campumt isi t he

macr ophages. by the |ipopol ysaccharide is as shown in
Tabl e‘p]g %0(0 “é’ é\g; (%ﬁ“l% tRaticre Wissydeytir e Bhpati If“?tléfflene
% e ngcrophages is activated by the

|popoFysacchar|de Table 2 Actlvatlon of macrophage

onaS00AL S SRS Yo LA PRI BECIR b0 L )
FlTCTBﬁLﬁ@é%.@ ml of a PVA aqueous solution of (2) is added
to a solution of (1) and stirred for 3 minutes, an oil-in-water
(o/w type) emulsion is formed.

(4) (3) is added into 200 mL of a PVA aqueous solution
of (2), and stirred at room temperature at 520 rpm for 3 hours.

(5) A fine particle formulation is precipitated by
centrifugation(3,00013xn,151ﬁinutes),separated,emujfurther
washed twice by adding 10 mL of distilled water using a
-centrifuge.

(6) Drying under reduced pressure in a desiccator for
24 hours.

(7) A particle diameter distribution of the resulting
fine particle formulation is shown in Fig. 2. As is evident
from this figure, the prepared fine particle formulation has
;apeakateadiameterofabout2;unandkuu;adistributionbetween
1 to 10 pm. This particle is a solid at ambient temperatures.

A yield calculated from PLGA (500 mg) used for the preparation

and an entire weight of the recovered formulation was about
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31 1.0 51 B. Renedy mhich acts upon pathogens in
macr ophages

Ef f ecti vem grati onofrifanpicin(antitubercul ousdrug)
i nt o macrophages by phagocytosi ng RFP-PLGA fine-
particle formation. 1. Preparation of PLGA fine
particle formation which internally includes
rifanmpicin (a). Materials

90

o\

(8) Other examples

Characteristics (molecular weight and composition) of
thePLGAfineparticlesadditionallymadearecorrectivelyshown
below.

1. PLGA-5005 (PLGA, molecular weight: 5,000; lactic
acid/glycolic acid: 50:50)

2. PLGA-5010 (PLGA, molecular weight: 10,000; lacfic
acid/glycolic acid: 50:50)

3. PLGA-5020 (PLGA, molecular weight: 20,000; lactic
acid/glycolic acid: 50:50)_

4. PLGA-7505 (PLGA, molecular weight: 5,000; lactic
acid/glycolic acid: 75:25)

5. PLGA-7510 (PLGA, molecular Weight: 10,000; lactic
acid/glycolic acid: 75:25)

The method for preparing the PLGA fine particle
formulation is the same as l.‘(b)kl) to (6) except the kind
of PLGA.

An average particle diameter of the resulting fine
particle formulation was about 2, pm even when any PLGA was used. |
A yield calculated from PLGA (500 mg) used for the preparation
and an entire weight of the recovered formulation was aboutv

90%.
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. (1) PLGA [poly(lactic acid/glycolic acid)copolyner]
- nmononer ratio: 75:25 or 50:50, nolecular weight:
5,000, 10,000 or 20, 000, VakoPur eChem cal | ndustries
Ltd., PLGA-5005, 5010, 5020, 7505, 7510, 7520.

(2) Rifanpicin (3) PVA (polyvinyl alcohol)

pol yneri zati on degree: 500. (b) Preparation of

RFP- PLGA fine particle fornmation (1) PLGA (500
ng) and rifanpicin (0, 50, 100 or 200 ng) are

di ssolved in 1.5 nL of nethylene chloride. (2)

. PVA is dissolved in water to becone 0.3% (wWv). (3)
When 8 nmL of a PVA aqueous solution of (2) is added to
a solution of (1) and stirred for 3 mnutes, an o/w
2t.ypehenukskon ésféot redphagocytos(i4)of P1venwladdrdcirBpBages
200 nmL of a PVA aqueous solution of (2), and stirred
bat phegmaydgedmat (R atf 520 waom fore 3tdwouision
(5) Afine particle forrmulation is precipitated by
cent r { ¥ ugdtieerd aranavoopipage €5 Lhsn(NRESI83 sepisatece pardared
further, washed tw ce by adding 10 nL of distilled
afak érl(hsq:%ng% Redfyd fﬂﬁa@]é_um (Ham F-12K, 15% fetal calf serum),

added in a 24-well plate, and 0.04, 0.4 or 4 pg of PLGA-7520
fine particle formulation is added thereto, which is then
cultured in a carbon dioxide gas incubator (37°C).

(2) One hour after the culture, the medium is removed,
0.1 mL of saline containing 0.25% trypsin/phosphate buffer
(hereinafter PBS) is added, left at room temperature for 5
minutes, then a culture supernatant is removed, and washing
is performed.

(3) 0.1 mL of the medium is added thereto, and mixed with
0.1mLof 80% Percoll (Pharmacia) toprepare 40% Percoll solution.
This is overlaid on 0.1 mL of 70% Percoll placed in a 1.5 mL
of a sample tube, and centrifdged‘(8,000 rpm, 10 minutes).

(4) After the centrifugation, cells present at an
interface are collected, and after washing the cells with PBS,
1 ml. of the medium is added. Polystyrene latex partiéles
(FITC-PSLP) with particle diameter of 2.0 pm labeled with
fluorescein isothiocyanate (FITC) at 1 x 107 are added, and-

amixture is cultured for one hour. Labeling with fluorescent
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(6) Drying under reduced pressure in a desiccator for
24 hours. (7) The produced PLGA fine particles
(ol ecul ar wei ght and conposition) are correctly shown
bel ow. 1. RFP-PLGA 5005 (PLGA, nol ecul ar wei ght: 5, 000;
| actic acid/glycolic acid: ‘ :

FITC is for easily performing quantitative analysis.

(5) After the culture, the centrifugation (700 rpm, 5
minutes) is performed, then 1 mL of PBS is added to macrophages
in a precipitated layer, and the ceﬁtrifugation is repeated
twice.

(6) After removing PBS, 0.1 mL of 10% formalin/PBS is

‘added.to the cells, fixed for 5 minutes, then 1 mL. of distilled
water is added, the supernatant is removed, I ml of distilled
water is added again, and the supernatant is removed. After
removing the supernatant, 0.1 mlL of distilled water is added
to suspend the cells, and 0.02 mL of the suspension is taken,
Spread on a slide glass and dried.

(7) Underafluorescentmicroscope, multiple visual fields
are photographed, and a number of NR8383 cells which have
incorporated FITC-PSLP per 100 cells is measured.
| (8) A change of FITC-PSLP phagocytosed amounts in the
macrophages by the PLGA fine pértiéle formulation is as shown
in Table 1. A low amount additibn of the PLGA fine particle
formulationdoesnotremarkablyaffectthephagocyticcapacity
of the macrophages, but it is evident that the addition of 0.4

(pg/mL) noticeably activates the phagocytic capacity.

Table 1 Enhancement effect of PLGA fine particle formulation
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50: 50). 2. RFP-PLGA 5010 (PLGA, nol ecul ar wei ght:
10, 000; lactic acid/glycolic acid: ,

on phagocytic capacity of macrophages

Amount of PLGA fine particle|Uptake rate of FITC-PSLP (%)

formulation (pg/mlL)

0 11.6
0.004 . 8.8
0.04 ' 12.3
0.4 20.2

ITI. Enhancement. of phagocytic capacity of macrophages by
lipopolysaccharide
1. Method of preparing lipopolysaccharide
(a) Material
(1) Pantoea agglomerans belonging to gram negative
bacterium, genus Pantoea
(b) Preparation of lipopolysaccharide
(1) Pantoea agglomerans is added to 7 liters of bouillon
(10 g/L of tryptone, 5 g/L of yeast extract, 10 g/L of NaCl,
1 g/L of glucose, pH 7.5), culiuféd with shaking at 35°C for
24 hours, and_about 70 g of wet bacterial body is collected.
(2) 70 g of the bacterial body was suspended in 500 mL
ofdistilledwater,SOOn&mﬂf90%heatphenolwasadded,stirred
at 65 to 70°C for 20 minutes, cooled, and then an aqueous layer

was collected. The collected aqueous ‘layer is dialyzed
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50: 50). 3. RFP-PLGA 5020 (PLGA, nol ecul ar wei ght:
20, 000; Iactic_acid[glycolic aci d:

overnight to eliminate phenol, and an internal solution of the
dialysis isultrafiltratedto concentrateby amolecular weight
200,000 cutofflnembrane under nitrogen gas at two atmospheres.

(3) A resulting crude frozen/dried lipopolysaccharide
is dissolved in distilled water, applied on an anion exchange
chromatography (supplied from Pharmacia, Q-Sepharose Fast
Flow), a sample solution is passed through a column using a
buffer containing 10 mM of Tris-HCl (pH 7.5) and 10 mM of NacCl,
and a Limulus activity fraction is eluted with 200 to 400.mM
of NaC1l/10mM Tris-HC1 (pH7.5). Byultrafiltratingthiseluted
solution, desalting, concentrating and freezing/drying under
the same condition as the above, it is possible to yield about
300 mg of purified lipopolysaccharide from about 70 g of the
wet bacterial body.
2. Enhancement effect on alveolar macrophage phagocytosis by
lipopolysaccharide

(1) Alveolar macrophage éellé (NR8383) are prepared at
1 x 10° cells/mL in a medium (Ham F-12K, 15% fetal calf serum),
and added to a 24-well plate. Lipopolysaccharide is added
thereto to become 1 pg/mL, and the cultureAis performed in a
carbon dioxide gas incubator (37°C).

(2)Afterculturingforonehour,thecellsaretfansferred

to a 1.5 mL sample tube, and the medium is eliminated by
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50: 50). 4. RFP-PLGA 7505 (PLGA, nol ecul ar wei ght:
5,000; lactic acid/glycolic acid:

centrifugation (2,000 rpm, 5 minutes). Subsequently, 0.1 mL
of 0.25% trypsin/PBS is added, the tube is left at room
temperature for 5 minutes, then, a culture supernatant is
eiiminatedbycentrifugation(2,000rpm,5ndnutes),andwashing
with PBS is performed.

(3) Thereto, 0.1 mL of the medium is added, and mixed
with 0.1 mL of 60% Percoll to prepare 30% Percoll solution,
which is then centrifuged (8,000 rpm, 10 minutes).

(4) After the centrifugation, the cells present on the
liquid surface are collected, and washed twice with PBS.
Subsequently, 1 mL of the medium is added, FITC-PSLP with a
particle diameter of 2.0 um at 1 x 10’ is added, which is then
cultured for one hour.

(5) After the culture, the supernatant is removed, 0.1
mL of 0.25% trypsin/PBS is added, and a mixture is left at room
temperature for 5 minutes. Subsequently, 1 mL of the medium
is added and then the centrifuéation (700 rpm, 5 minutes) is
performed.

(6) 1 mL of PBS is added to macrophages in a precipitated
-layer, the centrifugation (700 rpm, 5 minutes) is performed,
and the supernatant is removed. Again 1 mL of PBS is added,
the centrifugation (700 rpm, 5 minutes) is performed and the

supernatant is removed.
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75: 25). 5. RFP-PLGA 7510 (PLGA, nol ecul ar wei ght:
10, 000; lactic acid/glycolic acid: '

(7) After removing the supernatant, 0.1 mL of 10%
formalin/PBS is added to the cells, is fixed for 5 minutes,
then]JMLofdistilledwaterisaddéd,thesupernatantisremoved,
1 mL of distilled water is added again, and the supernatant
is removed.

(8) After removing the supernatant, 0.1 ml, of distilled
water is added to suspend the cells, 0.02 mL of the suspension
is taken, spread on a slide glass, and dried.

(9)Underafluorescentmicroscope,multiplevisualfields
are photographed, and the number of NR8383 cells which have
incorporated FITC-PSLP per 500 cells is measured.

(10) The increase of the FITC-PSLP-phagocytosed amount
of the macrophages by the lipopolysaccharide is as shown in
.Table 2. It is evident that the phagocytic capacity of the

macrophages is activated by the lipopolysaccharide.

Table 2 Activation of macrobhage phagocytic.capacity by

-lipopolysaccharide

Addition amount of | Uptake rate of FITC-PSLP (%)

lipopolysaccharide (pg/mL)

0 31

1.0 : 51
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75:25). 6. RFP-PLGA 7520 (PLGA nol ecul ar wei ght :
20,000; lactic acid/glycolic acid: 75:25).

B. Remedy which acts upon pathogens in macrophages
Effectivendgrationcﬂfrifampicin(antituberculousdrug)
into macrophages by phagocytosing RFP-PLGA fine ‘particle

formation.

1.PreparationofIﬂlﬂkfineparticlefOrmatidnwhichinternally
includes rifampicin
(a) Materials

(1) PLGA [poly(lactic acid/glycolic acid) copolymer]
monomer ratio: 75:25 or 50:50, molecular weight: 5,000, 10, 000
.or20,000,WakoPureChemicalIndustriesLtd.,PLGA—5005,5010,
5020, 7505, 7510, 7520.

(2) Rifampicin

(3) PVA (polyvinyl alcohol) polymerization degree: 500.
(b) Preparation of RFP-PLGA fine particle formation

(1) PLGA (500 mg) and rifampicin (0, 50, 100 or 200 mg)
are dissolved in 1.5 mL of meﬁhyléne chloride.

(2) PVA is dissolved in water to become 0.3% (w/v) .

(3) When 8 mL of a PVA aqueous solution of (2) is added
to a solution of (1) and stirred for 3 minutes, an o/w type
emulsion is formed.

| (4) (3) is added into 200 mL of a PVA aqueous soluﬁion

of (2), and stirred at room temperature at 520 rpm for 3 hours.
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The particle size distribution and the characteristics
of all resulting fine particle fornulations were the
same as those of the fine particle fornulations of
PLGA alone (A 1. 1.(b)(7)). - (8) The fine
particle formation of 4 ng where 0, 50, 100 or 200 ny
of rifanpicin is contained in 500 ng of PLAA is

di ssolved in 1 nL of nethylene chloride, and
subsequently an absorbance at 475 nmis neasured by a
spect r ophot onet er. (9) Amounts of rifanpicin
recovered in RFP-PLGA fine particle formation (fine

partichp RLGAIHS2Qammde1wp ebrRhEArABhec agr@@hg%a%d by
20,000 and lactic acid/glycolic acid of 75/25) are :
cshowrl fiuyakaildre (3, 008 rpsn evisdentut €9 tiph v, t anbitfurther
is found that rifanpicin has been efficiently
wiegihedl atietice Thll edliAmpunds naf of f aipitdill ddntedt@t | sing a
i ncluded in RFP-PLGA fine particle fornulation
ROftEgFIUEN( mg) Amount of PLGA (ng). Rifanpicin
internallx included (%9 o ) )

(6} Drying under reduced pressure in a desiccator for
24 hours.

(7) The produced PLGA fine particles (molecular weight
and composition) are correctly shown below.

1. RFP-PLGA 5005 (PLGA, molecular weight: 5,000;
lactic acid/glycolic acid: 50:50).

2. RFP-PLGA 5010 (PLGA, molecular weight: 10,000;
lactic acid/glycolic acid: 50:50)!

3. REFP-PLGA 5020 (PLGA, molecular weight: 20,000;
lactic acid/glycolic acid: 50:50).

4. RFP~-PLGA 7505 (PLGA, molecular weight: 5,000;
lactic acid/glycolic acid: 75:25).

5. RFP-PLGA 7510 (PLGA, molecular weight: 10,000;
lactic acid/glycolic acid: 75:25).

6. RFP-PLGA 7520 (PLGA, molecular weight: 20,000;
lactic acid/glycolic acid: 75:25) .

The particle size distribution and the characteristics

of all resulting fine particle formulations were the same as

those of the fine particle formulations of PLGA alone (A. T.
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500 - 50 500 83 100 500 82 200 500

(8) The fine particle formation of 4 mg where 0, 50, 100
orZOOmgofrifampiciniscoﬁtainedinSOOmgofPLGAisdissolved
in 1 mL of methylene chloride, and subsequently an absorbance
at 475 nm is measured by a spectrophotometer.

(9) Amounts of rifampicin recovered in RFP-PLGA fine
particle formation (fine particle PLGA-7520 made up of PLGA
molecular weight of 20,000 and lactic acid/glycolic acid of
75/25) are shown in Table 3. As is evident from this result,

it is found that rifampicin has been efficiently formulated.

Table 3 Amounts of rifampicin internally included in RFP-PLGA

fine particle formulation

Rifampicin (mg) Amount of PLGA (mg) |Rifampicin

internally included

oe

(%)

0 500 -
50 500 83
100 500 82
200 | 500 89

2. Otherlnethod.for‘preparing'RFP~PLGA.fine particle formation

(membrane emulsification method, known in the art)
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89 2. Other nethod for preparing RFP-PLGA fine
particle formation (nmenbrane enul sification nethod,

known in the art) Usi ng a nenbrane _
- emul sification nmethod, the RFP-PLGA 7510 fine particle
formati on was prepared. The menbr ane

emul sification method is an enulsification method
where one (dispersion phase) of two kinds of |iquids
whi ch do not blend together is pressed to disperse in
anot her liquid (continuous phase) through a porous

gl ass menbrane. By the use of this method, it is

| r
3?2}1 I?Jréggg%(@%}L@fﬁgggﬁ%%l%l%tw%gg&% [Pg aﬁ¢ 3R 7510

fagkdalntG 1t REMMGROIWAR rJRNalEr rati o: 75 25,
nmol ecul ar wei ght: 10, 000, ko Pure Chem ca

| ndusttié esnldthne BuGAsIFiQGation meth6d) i NIBBRUCEAfication
(3) PVA (polyvinyl alcohol) polynerization degree: 500
method where one (dispersion phase) of two kinds of liguids
which do not blend together is pressed to disperse in another
liquid (continuous phase) through a porous glass membrane. By
the use of this method, it is possible to obtain an emulsion
with uniform particle diameters.
(a) Materials
(1) PLGA [poly(lactic acid/glycolic acid)copolymer]
monomer ratio: 75:25, molecular weight: 10,000, Wako Pure
Chemical Industries Ltd., PLGA 7510.
(2) Rifampicin
(3) PVA (polyvinyl élcohol) polymerization degree: 500
(b) Preparation of RFP-PLGA fine particle formation
(1) PLGA 500 mg and rifampicin 100 mg are dissolved in
10 mL of methylene chloride. ‘
(2) PVA is dissolved in water to become O.3%l(w/v).
(3) When a solution of (1) is dispersed in 100 mL of PVA
aqueous solution of (2) through an SPG membrane (Ise Chemicals
Corporation, thin pore size: 0.49 um), an oil-in-water (o/w
_ type) emulsion is formed.

(4) (3) is added into 200 mL of PVA aqueous solution of
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(b) Preparation of RFP-PLGA fine particle formation

(1) PLGA 500 ng and rifanpicin 100 ng are dissolved in
.10 nL of nethylene chloride. : - (2) PVAis

di ssolved in water to becone 0.3% (wW V). (3)
“When a solution of (1) is dispersed in 100 nL of PVA

aqueous solution of (2) through an SPG nenbrane (Ise

Chemi cal s Corporation, thin pore size: 0.49 urn), an

oil-in-water (o/w type) enulsion is forned.

(4) (3) is added into 200 nL of PVA aqueous sol ution

of (2), and stirred at roomtenperature at 520 rpm

r [+S. | | | 0 | . 0 :
(57, DU e ot rokf) conbine AL Ll A0 B140 o

m nut ¢s), sepanat gthr@ndh d urbharwashed 1M e M pitated by
adding 10 nL of distilled water using a centrifuge.

deft Dritigur isrdes, neduesd, Aresshteekn, sdask £€8d Oanbofurther
24 hours. (7) An average particle dianeter of
washadesuvicag biyi redgamd i ¢loe or ofl atisoni ilsed. 98tBM WAing a
yield of PLGA cal culated from PLGA (500 ng) used for

aed pirfepsgat i on and an entire wei ght of the recovered
formul ati on was about 90% The yield of rifanpicin was
about ($50PrYRPY pafeircireduses §Bigspute ditbiemesiccator for

2t4erlr_PoeurrqSt.ur es.

(7) An average particle diameter of the reésulting fine
particle formulation is 1.98 um. A yield of PLGA calculated
from PLGA (500 mg) used for the preparation and an entire weight
of the recovered formulation Was about 90%. The yield of
rifampicin was about 75%. This particle is a solid at ambient

temperatures.

3. Other examples by membréne emulsification method

The RFP-PLGA fine particles (molecular weight and
compoéition)otherthanRFP—PLGA7SiOfineparticleformulation
were collectively shown below.

1. RFP-PLGA 5005 (PLGA molecular weight:.5,000; lactic
acid/glycolic acid 50:50)

2. RFP-PLGA 5010 (PLGA molecular weight: 10,000; lactic
acid/glycolic acid 50:50)

3. RFP-PLGA 5020 (PLGA molecular weight: 20,000; lactic
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3. O her exanples by nmenbrane enul sification nmethod
The RFP-PLGA fine particles (nolecular weight and
conmposition) other than RFP-PLGA 7510 fine particle
formul ati on were coll ectively shown bel ow 1.
RFP- PLGA 5005 (PLGA nol ecul ar weight: 5,000; lactic
acid/glycolic acid 50:50) 2. RFP-PLGA 5010
(PLGA nol ecul ar wei ght: 10, 000; lactic-acid/glycolic
aci d 50:50) 3. RFP-PLGA 5020 (PLGA nol ecul ar
wei ght: 20,000; lactic acid/glycolic acid 50:50)

4. RFP-PLGA 7505 (PLGA nol ecul ar wei ght: 5,000; lactic

R/ glysolic acid 75: 95) 5. RFP-PLGA 7520
(PLGA nol ecul ar wei ght: 20, 000; lactic acid/glycolic

aci d 45: RBp-PLGA 750be(pEtRatbfOcu s ERAEidE t ES®O0; lactic
. RFP-PLGA fine particle fornulations is the sane as the
- aghial/ay ek ameaeimill 8% f2€At i on net hod except ki nds of
PLGA.S. RFP-PLGA 7520 (PLGA molecular weight: 20,000; lactic
acid/glycolic acid 75:25)

The method for preparing these RFP—PLGA fine particle
formulations is the same as the above membrane emulsification
method except kinds of PLGA.

The avérage particle diameters of the resulting fine
particle formulations are 2.20 pm in PLGA 5005, 2.66 um in PLGA
5010, 2.29 pm in PLGA 5020, 2.00 pm in PLGA 7505, and 1.85 pm
in PLGA 7520. All yields of'PLGA calculated from PLGA (500
mg)usedforthepreparationandanentireweightoftherecovered
formulationwere about 90%. Theyieldsof rifampicinwere about

87% in PLGA 5005, about 78% in PLGA 5010, about 67%>in PLGA

5020, about 91% in PLGA 7505, and about 58% in PLGA 7520.

4. Release of rifampicin from RFP-PLGA fine particles

(1) Respective RFP-PLGA fine particles (50 mg) ?répared
by the.membrane emulsification method were dispersed in 5 mkL
ofphosphatebufferat;ﬂ17.4(ionicstiength:0.154hﬂ retained
at 37°C (temperature).

(2) The supernatants were collected over time by the
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The average particle dianmeters of the resulting fine
particle formulations are 2.20 p.min PLGA 5005, 2.66
pmin PLGA 5010, 2.29 pmin PLGA 5020, 2.00 pmin PLGA
7505, and 1.85 pmin PLGA 7520. All vyields of PLGA

cal cul ated from PLGA (500 ng) used for the preparation

and an entire weight of the recovered fornul ati on were
about 90% The yields of rifanmpicin were about 87%in

PLGA 5005, about 78%in PLGA 5010, about 67%in PLGA

5020, about 91%in PLGA 7505, and about 58%in PLGA

7520. 4. Release of rifanmpicin from RFP-PLGA fine
cRatilidh@tion, and Gl BesRechbh¥epREPR#F dd B8 pH 7.4 (ionic
particles (50 ng) prepared by the nenbrane

semehsgithi:cat 161 Method 2uelel dospreseshd thindllfine particles.
of phosphat ebufferatpH 7.4 (ionicstrength: 0.154

r et ai hed an@NCQ (dtehpeedtiied)in the super@tatevas measured.
supernatants were coll ected over tinme by the
Teenmeppugamest, vanadesr i roedt hel pd os piveta topftfagromstt pHat a
7 . 4 (ionic strength: 0.154 M was added to the
WREREERING Piftnd 'Parf-cl es. (3) A concentration

eluted jn the supernatant was. neasured. The )
rreasu?‘éh@ﬁite\ﬁa%fu Séﬁ@@?ﬁf@anu%%@a%e% BECTY PR GristeRERr PLGA
a_wavel ength of 475 . 4) Rates. of rifanpicin
f%gﬁeggggl %gﬁl%ggﬁegg%vguﬁﬁﬁpﬁf % € ﬁgPVPCFQS%Eﬁto4 and
e sup 0 ' I 4 and FI G, 5. From

P a0 g arsact Htoerranf et Ao ThaEromn that
rk¢ g i TRk & LG ]
erantaor B o0 kg 1B 60D, T PR B bl SRR VBhanes
0804000 Pl 1909 0andi PEGA FRAA vy, fbagh sELOMEMES€ 505 and
results, it has been shown that the PLGA conpositions
PLAEAWAEER wheemibecul aFrvmi ghtsesrbs000st 0180n8080baBd shown
the ratio of lactic acid to glycolic acid is 50:50 or
thgt26hgr BLERcebipatitmomisgrhat iwbncbf thhemdiaguilatowthght is
macr ophages via the phagocytosi s.
5p088| et el M rrors éihgt Fasébl afatagtfampiid fo glycolic acid
.concentration by phagocytosis of RFP-PLGA fine
lﬁa?@f@éé”f& - fﬁ??&neﬁpEéA§?§26? migration of the drug into

the macrophages via the phagocytosis.

5.. Selective increase of intracellular rifampicin
concentration by phagocytosis of RFP-PLGA fine particle
formulation (PLGA-7520)

| (1) The prepared RFP-PLGA fine particle formulation is
dispersed again in PBS, the centrifugation (400 rpm, 5 minutes)
isperformed toeliminate large particles, and the fine particle

formulation (about 30% in weight) prepared in sizes of about
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(1) The prepared RFP-PLGA fine particle fornmulation is
di spersed again in PBS, the centrifugation (400 rpm
5mnutes) is performed to elimnate |arge particles,
and the fine particle fornulation (about 30%in

wei ght) prepared in sizes of about 1 to 3

1nmbym croscope observation are used.for the foll ow ng
experi ments. (2) Cultured NR8383 cells at 5 x
105 cells/0.9 nL in a mediumare placed in a 24-wel |l
plate, 0.12 ng/0.1 nL of each RFP-PLGA fine particle
formulation is added thereto, and cultured for 12

1heWr $.um by mict3scobt&Spdbey Sl bHrEre AR IR UM SF i
rennvégT .?lﬁt o?é%.25@6tr§psin/PB§ais added, thenollOWlng

dxgfdriaterrtaom t enperature for 5m nutes, subsequently

the culture supernatant is renoved and the washing is

per f onfedCultured (AP30831callef athe retdUradiSl SMWER ml. in a
thereto, and mixed with 0.1 nL of 80% Percoll to
MecHpar @ 40WReedoiih o2 4twehl Fhatej sOoV2rhad @. bml.df each
mL of 70% Percoll placed in a 1.5 nL of a sanple tube,

Rdrfor Edéidt rf tuge@ar8 080 ripgmubaipd ot és) .added theggfo, and
After tEe centrifugation, cells present at an :

Gt &% d <4l Eed, washed with PBS, and

subse rifanmpicin incorporated in the cells is
extragggg&€%§$lqﬁﬁ!ﬁfﬁéﬁ@‘%h&ﬁ?i@@qlum'ls repgyedn 0.1 mL of
Oq@%%ng Efﬁhf% icLn et.erm ned.froman absorbance
A7 rg sfihy 888 fé( & Q'éﬁg%hgﬁgﬁ,ag roonﬁ%empera ure for
st T B 5 Wi iR PO SOk HE L8 Ao d i AR € P& and
same anount as that contained 0.12 éﬁ of the ﬁ%ﬁg%ﬁgA an
thienerapariticlie frmyaddon is prepared, this is

(4) 0.1 mL of the medium is added thereto, and mixed with
0.1 mL of 80% Percoll to prepare 40% Percoll solution. This
is overlaid on 0.1 mL of 70% Percoll placed in a 1.5 mL of a
sample tube, and centrifuged (8,000 rpm, 10 minutes).

(5) After the céntrifugation, cells present at an
interface are collected, washed with PBS, and subsequently
rifampicinincorporatedinthecélléisextractedwithmethylene
chloride.

(6) An amount of rifampicin is determined from an
absorbance at 475 nm.

(7) As a control, a dimethylsulfoxide (DMSO) solution

of rifampicin at the same amount as that contained 0.12 mg of

the RFP-PLGA fine particle formulation is prepared, this is

47



added to a 24-well plate to which 1 nL of the nedlum
i s added, and NR8383 cells are added thereto.

(8) The cells are cultured for 12 hours, subsequently
the cells (5 x 105 cells) are collected, and
rifanpicin in the cells is extracted wi t h met hyl ene
chl ori de. (9) Uptake anpbunts of rifanpicin by
t he macrophages are shown in Fig. 3. It is shown that
rifanpicin at about 19 tines is incorporated in the
addi ti on amount of 40 (gg/5 x 105 cells/well/nL) of
rifampicin in the case of the present RFP-PLGA fine

RRIdd eloealfnsmud Bt i CORPaRRd-HO1 the o(foﬁﬂér}ﬁé(@ﬂﬁh 1s added,
medi um containing rifanpicin. C. Medicanment (A

aski oiRESHmNeEs] Phagoddad capacsty. of macr ophages and
acts upon pat hogens in macrophages Enhancenent effect

on phagbcyheccatibviary ohlmacedpliages 2byiophagoeybesigngntly
RFP- PLGA fi ne partlcle formulation 1. Preparation of
tREPCPLEA Kﬁnelﬁbr¢¢bl@)ﬁamnubaﬂeame@a)awﬁtﬁxfam§1c1n in the
(1) PLGA [poly(lactic acid/glycolic acid)copolyner]
SegAGErS reatiGic sl 26 gy nsﬁﬁfaofv enp| dekdakdei ght : 5, 000,
10,002 or 20, 000, Wako Pure Chemnical Industries Ltd.

PLGA- 58057P 5319 asypy.s pEo5ifanphcingdy the macrogipges are

Rifa 3) PVA (po] yvi al coho
S&&‘&}ﬁ?c%% G aBGrEREnE0 th kit Oh 2t Skt Aioghines
o] I tlon PLGA 50 5
I;%?é%%ééf%iﬁé aﬁgre dﬁ%%% %53 i%m§u : fsfﬂﬁg?ﬁ??gne 10
d@ﬂﬂ@%#@il/mL ) of rifampicin in the case of the present RFP-PLGA
fine particle formulation compared to the conventional medium

containing rifampicin.

C. Medicament (A + B) which enhances phagocytic capacity of
macrophages and acts upon pathogens in maqrophages
Enhancement effect on phagoéytic activity of macrophages.by
phagocytosing RFP-PLGA fine particle formulation
1. Preparation of RFP-PLGA fine ﬁarticle formulation
(a) Materials

(1) PLGA [poly(lactic acid/glycolic acid)copolymer]
monomer ratio: 75:25 or 50:50, moleculél‘weight: 5,000, 10,000
or20,000,WakoPureChemicalIndustriesLtd.,PLGA~SOO5,5010,
5020, 7505, 7510, 7520.

(2) Rifampicin
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(2) PVA is dissolved in water to beconme 0.3% (w V).
(3) Wen 8 nL of a PVA aqueous solution of (2) is
added to a-solution of (1) and stirred for 3 m nutes,
an o/w type enmulsion is forned. (4) (3) is
added into 200 nL of a PVA aqueous solution of (2),
and stirred at roomtenperature at 520 rpmfor 3

hour s. (5) Afine particle forrmulation is
preci pitated by centrifugation (3,000 rpm 15

m nutes), separated, and further washed tw ce by
adding 10 nL of distilled water using a centrifuge.

(6) Dxyi n@vmnqﬁﬂyxeﬂwﬁchm&%wepdm@eﬁﬁzsa@f&i%éﬁe 500

24 hours. The particle size distr'ibution

(and Al aahariact erf sﬂme}spm;\ thiend esabti@0e f Foempastiehe
formul ati ons were the sane as those of the fine

parti ¢l PotmA@l icnsared FPlfGinal obe (0 rg aled @)is@glved in
(8) The fine particle fornulation is dispersed again

1i.4 pBSoft Fetdentand wetdord€ 400 rpm 5 minutes) is
perfornmed to elimnate l'arge fine particle

fornufati BW* anddifeoivae 5§rf“’la@|6§ tooPRFoMmes Gn 3% (w/v) .

prepared in sizes of about 1 to gmis used for the
follo hd“é%{bé*rmfmmfs EVAEﬁﬁaﬁe@ﬁeﬁ?l%l%c%p%)gels added

t%h%g Xutlo%C%%VIHX a%d stirred for 3 minutes, an o/w type
emulsion is formed.

(4) (3) is added into 200 mL of a PVA aqueous solution
of (2), and stirred at room temperature at 520 rpm for 3 hours.

(5) A fine particle formulation 1is precipitated by
centrifugation (3,000 rpm, 15 minutes), separated, and further
washed twice by adding 10 mL of distilled water using a
centrifuge.

(6) Drying under reduced pressure in a desiccafor for
24 hours.

(7)Theparticlesizedistfibufionandthecharacteristics
of the resulting fine particle formulations were the same as
those of the fine particle formulations of PLGA alone (A. I.
1. (a) (7)).

(8) The fine particle formulation is dispersed again in
PBS, the centrifugation (400 rpm, 5 minutes) is performed to

eliminatelargefineparticleformulation,andthéfineparticle
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phagocyt osi ng RFP-PLGA fine particle (PLGA-7520)

formul ation (1) Alveol ar macrophage cells
(NR8383) are prepared at 1 x 106cells/nL in a medi um
(HanF- 12K, 15%fetal calf serum, added in a 24-wel |
plate, and 0.012, 0.12 or 1.2 ng of PLGA fine particle
formulation is added thereto, which is then cultured
in a carbon dioxide gas incubator (370 - (2)
One hour after the culture, the cells are transferred
to 1.5 nL of a sanple tube, the nmediumis renoved, 0.1
mL of 0. 25%trypsin/PRS is added, a m xture is |eft
R roh PO TSRS & iy s"_lé(?sn%tfe%lbohl%eﬁ thes ﬁ]lélt Y5€ised for

supernatant i s reaned washing is perfor
thd) fOier®tihg (éxpérfmemsthe mediumand 0 . 1 nlL of

90% Percol |l are added to nmake 45% Percol |, and
subsequently the centrifugation (8,000 rpm 10
m nutes) is perforned. (4) After the

ZcentEnHamatnem; thé cealdcxrgpiesent phagbeytiqui detivity by

surface are collected, and washed twi ce with PBS.

paﬂ%mr@ﬁuqa RFPTPLEA £hoespavet iedié URIaEA+ ha2 0 Uskerriul at ion

(1) is_ added, FITC-PSLP with a particle dianmeter of

2.0 mithtAhveolay nackeredge e bhsi SVRHRH3 LA termepored at
er the culture, the

sﬁp]e(iwﬁ?%lﬁﬁ/ rg Jr%l‘?‘o§98811u6‘ {Hap 119K 296%% £9palnebE serum) ,
d t left, at t t f
R "I BBy e e s Trcaets il Pro
7 t .
ftagxr%;](ﬁafn]icdﬁﬁrg rfé%@{%?fcigngg fa%g.trﬁer%edgz,)tgﬁlch is then

cBeheRAGeS d kAL R aedd AV el oy Do (37°d)
centrifugation (700 rpm 5 mnutes) 1s perforne and

the supeomal ABLrist t@medeu Agara8, Hl ceh 1BBS-d $ ransferred
added, the centrifugation (700 rpn1 5 mnutes) is

tpeif. 6rmEdoﬁn@I 4 doep belpeniv@} attie itedBi@VEs. removed, €7 mL of

After renoving the supernatant, 0.1 nL of 10%

Ot ¢Pryell 1 PBS FBS dddetilach & héxteldesis isftiatedoburtdmperature

m nutes, then 1 niLofdistilledwater is added, andthen

fPKe ScBARREPEgat NEA threocppiirs supsres)ang ger fremwstd, and
of .distilled water is added again, and the:

wgﬁggpﬂaﬁﬁn?eF§OF@ﬁ€ved Thereto, 0.1 nL of distilled .
e et Loy PR A SRl Lo 0102 O 40 percon,
o061 Sz, 1, WFLGLOA, oLl ymioscontn SLEEORR 0, e
cBisbet ok hs TeopRhaoss GNSSROR o, iehylove

(4) After the centrifugation, the cells present on the
liquid surface are collected, and washe‘d twice with PBS.
Subsequently, 1 mlL of the same medium as that used in (1) is

added, FITC-PSLP with a particle diameter of 2.0 um at 1 x 10

is added, which is then cultured for one hour.

50



(9) The increase of FITC PSLP anbunts phagocytosed by
the nacrophages due to phagocytosis of RFP-PLGA fine
particle fornmulation is as shown in Table 4. It is
evident that the phagocytic capacity of the _
macr ophages is activated by the RFP-PLGA fine particle
formul ation. Table 4 Enhancement effect on
phagocytosis of FITC PSLP by NR8383 cells which have
phagocytosed the RFP-PLGA fine particle formulation

- Amount of RFP-PLGA fine particle fornulation (pg/nL)
Upt ake rate of FITCPSLP(% 0O 31 0.012 45

(5) After the culture, the supernatant is removed, 0.1
mL of 0.25% trypsin/PBS is added, and a mixture is left at room
temperature for 5 minutes. Subsequently, 1 mL of the medium
is added and then the centrifugation (700 rpm, 5 minutes) is
performed.

(6) 1 mL of PBS is added to macrophages in a precipitated
layer, the centrifugation (700 rpm, 5 minutes) is performed,
and the supernatant is removed. Again 1 mL of PBS is added,
the centrifugation (700 rpm, 5 minutes). is performed and the
supernatant is removed.

(7) After removing the supernatant, 0.1 mL of 10%
formalin/PBS is added to the cells, is fixed for 5 minutes,
‘then]Jm;ofdistilledwaterisadded,andﬁhenthecentrifugation
(700 rpm, 5 minutes) is performed, 1 mL Qf distilled water is
added again, and the supernatant is removed.‘ Thereto, 0.1 mL
of distilled water is added to suspend tﬁe cells, 0.02 mL of
the suspension is taken, spread oﬁ a slide glass, and dried.

(8)Underafluorescentmicroscope,multiplevisualfields
are photographed, and the number of the macrophages (NR8383
cells) which have incorporated FITC-PSLP per 500 cells is
measured.

(9) The increase of FITC-PSLP ameunts phagocytosed by

the macrophages due to phagocytosis of RFP-PLGA fine particle
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0.12 47 1.2 52 From t he above results, (1) it
has been denonstrated that the PLGA fine particle
formul ati on and |i popol ysacchari de activate the
phagocytic capacity of the macrophages. Al so, it has
been denonstrated (2) that the mgration of rifanpicin
into the nmacrophages is remarkably increased by being
internally included in the PLGA fine particle

formul ation, and (3) that the phagocytic capacity of
the macrophages is activated even when rifanpicin is
contained in the PLGA fine particle formulation.
fohenefaféon the 44 famiei thop Bk nd ng RLGA fdi®ient that the .
particle formul ati on activates the phagocytic capacity
pifaddre/ thiae rephagesy reésuthéngatRophageBCrigasedivated by the
rifanpicin concentration in the macrophages, and thus
Ritkdd.GA ossifgd e tolactonphl shidhe object of the
invention to efficiently affect against the pathogens
retained in the macrophages. The above results

|nd|cate one exanpl e of the novel renmedy where the

f wﬁpéﬁn§@@§nﬁp@ﬁf@ﬁé Pt REGEIPS Yitip titfe of FITC-PSLP by
ffectively incorporated in the
NRETODAEDES " o BaTs Phedany MR phaG S FL G ppart icle

1S (RS oPhages mmf'afhn;s ot Effs' ﬁncfnﬁif)tm.?ic.t ne
BT T g 0 ey o T R o
R iy Gl 0R11$: &S8P T[N rracrophages

0 31

0.012 45

0.12 - 47

1.2 | 52

From the above results, (1) it has been demonstrated that
the PLGA fine particle formulation and lipopolysaccharide
activate the phagocytic capacity of the macrophages. Also,
it has been demonstrated (2) tﬁat ‘r;he migration of rifampicin
into themacrophages is remarkably increasedbybeing internally
included in the PLGA fine particle formulation, and (3) that
the phagocytic capacity of the macrophages is activated even
.when rifampicin is contained in the PLGA fine particle

formulation. Therefore, the rifampicin-containing PLGA fine

52




(1) DriedBOGrvacci newas dissolved in saline (12 ng/nL),
stirred, subsequently KRD nedium (3 to 4 nlL) was
transferred to a T-25 culture flask, then 40 gL of a
BCG suspensi on was added thereto, and cultured in a
dry incubator at 37C (2) I'n the experinent, a
bacterial solution and gl ass beads were placed at a

rod+0i0fe Edrl £ SHBLE 1hdkRes WAL GThascJHed c%tﬁarcrlecq, of the

for one mnute by a vortex m xer . Subsequently,

%&f&ﬂ)ﬁiﬂ@gdy J\,‘\@sc‘u?f:f‘xﬁ) rsegn by |Caitﬂ(9f‘e£%’%cj{ NF%Jg%%;nplcln

m nut es sing an u on| C vvas
a concentratl on of X 106 ceI s/ mL

a, re. .
pe%%%e Eratl%n TI g}el¥¥%ﬁ%%e VOI uﬁLTaﬁgﬁelt possible
tuberculo gernms (BCG at 10 er cell (multiplicity
of° FﬁF@&‘ﬁ h(w )Ob(ﬂ(ﬁd%e? FhisgbBEep and FEELPLaPS LY affect
med 4) After infecting at 37C in a carbon
o%%raetgfése PREOBEICHS FoEainpgduis thenmasspphipbggat i Bhe above
at 2,000 rpmfor 5 mnutes (SCT15B) was perforned, and
thesulhe isdpertiatarnt enaspl ewdvee Weived remsetuwhéreehe remedy
medi um |ikew se the centrifugati on was repeated tw ce
twh Bth mictat epdacher pat pogsesti rothe afaddpieridsSis effectively
(5) NR8383 cells at a concentration of 1 x 106
cehdSipdriesd inaetedatRoghd4e ¥Ry "PA&L Bitating the phagocytic
activity of the macrophages" which is a basic concept of the
invention.

3. Exterminating effect on tuberculosis germs in macrophages
by phagocytosing RFP-PLGA fine particle formulation

(a) Method of measuring viability of tuberculosis germs (BCG)
in macrophages

(1) Dried BCG vaccine was dissolved in saline (12 mg/mL),

stirred, subsequently KRD medium (3 to 4 mL) was transferred
to a T-25 culture flask, then 40 pL of a BCG suspension was

added thereto, and cultured in a dry incubator at 37°C.

(2) In the experiment, a bacterial solution and glass
beads were placed at a ratio of 1:4 in a sample tube, which
was thenstirred foroneminutebyavortexmixer. Subsequently,

the bacterial body was dispersed by sonication for 5 minutes
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(6) Respective RFP-PLGA fine particles at 10 per cel

were added to the culture nedi um of NR8383 cells.

(7) After phagocytosing at 370C nt hecar bondi oxi degas

i ncubator for 4 hours, the particles present out of

the cells were elimnated using 25% trypsin.

(8) 80% Percoll was added to nmake 40% Percol | - cel

solution, and further 70% Percoll was added to make a
density gradient. After the centrifugation (SORVALL

Bi of uge Fresco) at 10,000 rpmfor 5 mnutes, the cells

at an interface between 40% and 70% Percol |l were

usdlnlge ane ah 1ttar aseperatea st cel |'s from RFP- PLGA.

(9) Using PBS, |likew se the centrifugation was

r epeat 2d NE® %3 taekls rithat eocBertaldation of 1 x (A0kells/m
Rates of |iving bacteria and dead bacteria were :
YRESS Rleredi hy & sbavel hgphettkod(foraX | voleseei mL) . The
di acetate (FDA) /ethidiumbrom de (EB) . FDA was
tyPsIeIteF liSn IRELDNEBEE) a adonk@nPeat iasd lof (Bubgiplicity of

.and 20 pi thereof was diluted with 1 nL of PBS at use.
lé%%ﬁ&ogﬁ éygl\}e:(}ol)n WS Addptdift éhtGtt ofbfupp medium.
ligl/ a 50 i.ll. thereof wa iluted with 1 .of |

ppd oftLaBfeg] g P R o ROk ke e Skade gas
-m d e r_stai.nin Thi i xed sol [ 1
LCKBEL B0 rUECh RORLSL R Wen i AgRERE, 5 1B Shmyor 5

m$Abebisonswassph aged LHefePReqWhi Ll then Jy fe&n?‘tant was

roomtenperature for 2m nutes and observed under
rbhyoeascent UHiGIOSCOPeseHimt he blevi e Piagt eri 81 kERPASES the
deconposed by esterase activity derived fromthe
cbatteéfigatdoaemds teponesdancea b klargheer Kot0eriOdresent
the other hand, in the dead bacteria, there is no
oust efasbeactilvisty, therefore, staining with FDA is not
observed, and the bacteria are stained with EB to enit
f 1 uor E3c WS84 19l etapgeceerptrathpnErfet mk S nglls/mL
effect of RFP-PLGA fine particle fornmulation
wFﬁEo?ﬁS%ﬁ?e&“iﬁ cr6ptadds sy phagocytosis on :
In order to exam ne an

ég?g:fﬁy)ha e:ssge%gt%?\g%tR%%—PLGZgl%ine particles at 10 per cell

e sisg i.nt crophageshy - PLGAf i heparti cl
w%?@ %ﬁggnggPEé%EFﬂ%gﬁg%r tmleg{ies \/?%r eiﬁaggc?ﬁlé?ni%ef%rsg‘d to
t he r I Rest; it . s
{Uber cul oot e aarta) bR oh ave ar evi biFy BRECB LS 925
ihBebhuber£st aSinS A, M heapdriNesesf hPesPREL Gl €5F WRecel1s
phagocyt osed by the macrophages. (2) The
weesubl smohaexanuping how @ﬁyﬁi’smrﬂati ng effects
RFP- PLGA which migrated in the macrophages by the
phag@oyd @5 Ps rexhilhideddagaitnsha td e ot ukaraiil 10sts] YEHMELion,
in the macrophages are shown in Fig. 6. It is evident
anfafuttieed Mizaceldoglldr weeneédedat e oralaf ar dbappicgi grhdient.
significantly higher in the dosage of RFP-PLGA fine
AbbeTichescennt b ngaglienf 4APREARLOBiaboge Bnestwentielh, 000
(MJ =10, an estimated rifanpicin anount is 5 |ag/n,
TRt ¥ U TS citid welHe Rithenpaptisifecrobriivgeinod0% and
7@§rrespﬂhds to one twentieth of the anmount in the case
T Padrcitster ¢ mp risshifs EPren e tharcehl § e R BEFePLGA -
of rifanpicin alone (100 pig/nL) . The adm nistration
of the RFP-PLGA fine particles to the alveol ar
macr ophages infected with tubercul osis gerns
exterm nated the tuberculosis gerns in the cells at an
ef ficiency of 20 tines or nore conpared to the
adm nistration of rifanpicin alone. That is, by
adm ni strating the drug vi asthe phagocytosis of the
particles, a treatnent coefficient was inproved by 20
times or nore regardl ess of the anti tubercul ous
ef fect. of the drug per se.



Provi sion of renmedy which facilitates phagocytic

activity of macrophages and acts upon nmacrophages in

dysfunctional state. It has been known t hat

typi cal ly nunmerous nmcrophages infiltrate in cancer

tissues. This is based on the fact that because cancer

cells are foreign substances fora |iving body, the

macr ophages are accunul ated for the purpose of

elimnating the cancer cells. If the macrophages work

normal Iy, the cancer cells are injured and vani sh.

However, if the macrophages function abnormally, the

cancer 9§eb§§n§a@®§t 106cd i 48 @Ghe QEQWr@L%QLga%%%l [ 5al repeated

the formation of a tunmor mass. As descri bed al ready,

twiaettoad i Nei ddvee masrephages, it beconmes possible to

al so injure the cancer cells. Therefore, by

facili(fadi mgttele thagoeyid cbacteviby adll idR@d bacteria were

macr ophages, it is possible to nake the macrophages

ndasugdfumct§ on atgunirgameyhodoXicr efifieotesareitrhediacetate

cancer cells, and to effectively treat the cancer.

GPA e b um ienigle dBBwn | ADXapte i sadered in acetone at
phagoc t05|s by the al veol ar macrophages was enhanced

%&0 & Eﬁttlﬁé* P eatiml werr PP pgbbdihpdmadhapisddifuted with

an the a eolar macr ophages were activated
1g§£t%%‘”% 8%0??%&0 WF&edl?ﬁﬁge'gtl%ﬁﬁgﬁﬁ' § EAngepFration
cr se phagocyt Cit
qiaen Fggtegggqu ]ngﬁﬁﬁgzégéé%ﬁ%?% IW%gthH%L of PBS

aqytu%té)x' &q8h fle%hoglﬂtl ung CANGR'e £eHS- J]eirE?fv%ree mixed and

here, an exanple of the cytotoxic e écto on I'un

WGRRC ElorCelchs nahdt.heTal weph abq 9BELORRAYRS RE} 'M@é eh BYed on
the |ipopol ysaccharide is shown. Specific application

aexhiid el alssngl pancethe bactediel eyl 0texnGvef b@ete@thereon,
| ung cancer cells by activating the alveol ar

_ Windehopha§bs nils: fghawmoas: tdng aupgpt i catfbar? exanpé e anltl.observed
Activation of alveolar nmacrophages by

Unideépél fsuesraceaé mharescewlet-ur énothal Vieolmy bacteria, FDA

macr ophages with Sato lung cancer cells (1)
INRESESTPErrs BY %SE%ﬁééﬁt%ﬁﬂshtbjqurwqéaf%@m@;mbacterla

pl d 24- wel | at t ot I 1.
tHECTHE CORPFBIoCesi BLG BabFosbr BRIoTS0 G e izt hand,

1%69@58%351 é‘égr% Q:fhere gg/non%sltle@%%%lg 90\99&51 t%erefore,
staining with FDA is not observed, and the bacteria are stained
with EB to emit fluorescence with an orange color.
(b) Exterminating effect of RFP-PLGA fine particle formulation
incorporated in macrophages by phagocytosis on tuberculosis
germs |

(1) In ofder to examine an exterminating effect on

tuberculosis germs in the macrophages by RFP-PLGA fine partiele,
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(2) The cells were left in the carbon di oxi de gas
i ncubator at 37C for 24 hours. (3) Sato lung
cancer cells were prepared at a concentration of 1 x
105 cell s/, and 50 gl per well was added in a
96-wel | plate. (4) NRB383 cells treated in the
section (1) were prepared at concentrations of 5 X
105, 1 x 105, 5 x 104 and 1 x 104 cells /L, and 50 pl
per well was added to the 96-well plate (total vol une:
- 100 pi). (5) The cells were left in the car bon
di oxi de gas i ncubator at 37C for 4 hours.

Rt et g€ F)agft 1BIOPDAYES G Q- 1%‘%'63%(:?@0 %I‘e ?ﬂ%@ﬁﬁ)hage s

| ung cancer cells | ung cancer cel

(tutebekihgeef fiette @fed h@ipRC ﬁ:QﬂJ&Qﬁlsl@aﬁté Vgt s PY which have
| i popol ysacchari de described in 1 and co-cultured with

pBatdolsiy miengetyceséd 0k tubg reancer sCetis Wasid these fine
eval uated from anounts of |actate dehydrogenase.

- ppekéades Weom phegoelyitodad dy heharedhanopHhgeef or e,

the plate was centrifuged at 1, 000 rpmfor 5 m nutes,

and 502 piThst Wlélﬁp@rﬂ}@?@ﬁtlm theanskdremad ntad ing effects
anot her 96-wel | pl ate. (2) Subsequently, 50

REP- P&ﬁAaW%%W@‘tr@t@& P gre Scraddes Rykihe pbpasTastosis
§§ gb n-r.adi oactive cytogOX|C|t . assay, Pronega, cat.
SG1780) °flof IEAStr FRY tH eémsofgqrga die the macrophages
dded.
a?g §%§%32%§§?ébeﬁgse%ghzfﬁéeﬂ % g?% g%& 6@66@C€llular
I h
gl oo o S0 0 sttathele I e

a¥khBed)sugipi i £ @hhe(@d'kq: iefds éBnEQQ%B%%%ﬁ&;%@ Iﬁ 8% about
30 m nut es. 4) The reaction was stopped %
ofadaiwrg tiQ tHl(10f1-al Gt QRRISIY Md 08H €i fampicinamount is 5 pg/mL,
andthusrifampicininthe fineparticle formulationcorresponds
to one twentieth of the amount in the case of administering
rifampicin alone) than in the dosage of rifampicin alone (100
pg/mL) . The administfation of the RFPQPLGA fine particles to
the alveolar macrophages infected with tuberculosis germs
exterminatedthe tuberculosis ge\rms_in thecellsatanefficiency
of 20 times or more compared to the administration of rifampicin
alone. Thatis, byadministratingthedrugviathe phagocytosis
of the particles, a treatment coefficient was improved by 20

times or more regardless of the antituberculous effect of the

drug per se.
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(5) An absorbance at 495 nm was neasured using a

m cropl ate reader (Mdel 550, Bio-Rad) . (6)
Cytotoxicity (% was cal cul ated from each absorbance.
(7) The cytotoxic effect of NR8383 on Sato |ung cancer
cells is shomm in Fig . 7. It has been shown that the
phagocytosis by NR8383 treated with |ipopolysaccharide

| prbagishichabedr&eanarad 1o MR8383 Mdh ?Wa gbtSRLBALtivity of
with |ipopol ysacchari de and consequently the cytotoxic

e&h%%p%@lg%%t Ol UG £ARG r@&&gﬁgﬁggw8&@?%@@18%1 state.

rati 6s. Provision of rened Itates

phagocyﬂ %?gtﬁé/érgykocf)wrrxmcho 2@)?;23%%ffyd%tgr{1%rous macrophages

pathogen retaini ng nacrop ay

The in the present enbodi nent node is

cﬁﬁﬁéi ?eﬂjn PRAE TS YR oaﬁ&jeésﬁﬁ‘%?@roé} &hs tRet that
pat hogens are led to cell death by facilitating the
pﬁ&@ééfiﬁ SARCET AYL DRTENE FrREF D sdgdgnces for gadiving body,

shown in Table 2, the |ipopol ysaccharide well-known as
athecrapherea aes jarat acchmel htedtfas the phagooy bifceliminating
activity of the nacrophages. Al so, interferon-y which

| sha capreseniasi.vel £yhekhaer ophages aphkgeo and 1l Vel ith@ cancer
factors facilitates thephagocytic activity. That is,

t Belfiachlriet alnjereef HhRgAGYLIdIC. atidwddar ,0fi f hee macrophages
macr ophages is one of the indicators of "t he macr ophage

a@hh&@&bﬁnabrlxérrﬁé‘fl?e t-cf?é @a‘h%@& %Q?lga&érldcg@g oﬂﬂggred, grow
the phagocytic activity by t agocytosis is t
'ancgégﬂlts in the formation of a tumor mass. As described
already, by activating the macrophages, it becomes possible
to also injure the cancer cells. Therefore, by facilitating
the phagocytic activity of the macrophages, it is possible to
make themacrophageswithdysfunctionacquire acytotoxiceffect
on the cancer cells, and to effectively treat the cancer.

On the other hand, as shown in Table 2, the phagocytosis
by the alveolarmacrophages was enﬁanced by 166% by the treatment
with lipopolysaccharide (1 pg/mL), and the alveolarmacrophages
were activated by the lipopolysaccharide. Thus, it appears
that the alveolar macrophages whose phagocytic capacity has
been activated by the lipopolysaccharide elicit the cytotoxic
effect on lung cancer cells. Therefore, here, an example of

the cytotoxic effect on lung cancer cells of the alveolar
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of macrophage activation which is the induction of
phagocytosis by stinulation which is the phagocytosis.
It has al so been known that change of a nenbrane
structure is induced in the macrophage and a
menbr ane- bound tunor necrosis factor (TNF) is induced
in the macrophage. Therefore, along with the

macr ophage activation by stinmulation which is the
phagocytosi s, the nmenbrane-bound TNF is induced.

Al DS occurs due to destruction of T cells by infection
mﬁth t he AIDS Vi rus resulting in innunodeficiency

i_nf.ects not o T cel | s. but
nacr %ﬁ'é%sa TSN & :%ﬁ%lrﬂg?%ﬁ%ﬁﬁ ﬁgéﬁﬁ%g?ohs ofhown.
the virus to CD4 protein commonly expressed on T and
macr ophage cell nenbranes. The macrophage i nfected

sgetﬁftl&ea@bﬁﬁc\atrl% dogsdal: | gagy tosihe-cel | death,

t produces the AIDS virus persistently, and becones
the iTHed Hauso Pt RETRIT 1V ehi Qhﬁgaéaﬂééﬁrd@?ﬁs iy detaivhting

inll. (2). Therefore t he macrophages
thefettedlat tiedhep W dSs vig shosanabet hedpm ieeldi deakBmple.
the exterm nation of the infectious pathogen vehicles
li.sAgtevaplipshed. aAseomeremanpb@ha@pabbe dfipopalliyzhngharide
this possibilit is shown that the nenbrane-bound
afFFiIFC@aﬁué‘étlr@p@% Qh@%@?dﬁ@@@h@gﬁi% ¥ Hfledtad Wiunly cancer
the AIDS virus (HIV) to specifically lead the cells to
CEelF deat h. SpeC|f|c appl i cation exanpl e: Induction of

deat h fected th HV b mb
S0 L B 5 R T B
' . t I t.ed h
BOREET g8y D28 b DRl | A SRR 11 g, g e
c%‘:?okﬂ VSLSfé@é)WEal]f s%fr_‘%ﬂ#ﬁ S@n Qfof{e egﬂg{x]rg and 150
er to st y

TNF- expr essi ng cel | n or

pexprEess Lbe ﬁan‘mﬁgagob%@@c%lcﬁﬁw& ndedy @
previous report (Journal of Virology, Vol. 63, pp.
2504- 2509he 1389)s ywe s Atess itoRptastidd dipMide gas incubator
P& Hu- proTNF) for nmurine and human nenbrane bound TNF
abhas7tadecr 24 houf?) Then, this plasmd was nmixed with
a plasnid for selection of transformants, in which a
neony%ﬁnS@E@ﬂsm%wna@ﬂﬁweCEélEnﬁﬁm@Drapedea@taicantenbration
and introduced into fibroblast cells (N H3T3
OEé@P%fode??¥%%/$¥on@%%ﬁﬂhéﬂeﬁﬁﬁyﬁe11 was added in a 96-well

plate.

(4) NR8383 cells treated in the section (1) were prepared
atconcentrationsoffixlOS,].xlOs,5><104and1_x104cells/mL,
and 50 pl per well was added to the 96-well plate (total volume:
100 pl).

(5) Thecellswere left in the carbon dioxide gas incubator

at 37°C for 4 hours.

58



(3) The above NI H3T3 cell's transfornmed were cul tured
in the presence of 800 pg/nL of neonycin which is a
sel ection nmarker in the carbon dioxi de gas incubator

at 37C for about 2 weeks. : (4) After the
culture, a clone of TNF incorporated in the cells was
acqui r ed. (5 It was confirnmed that the

acqui red cl one expressed the nenbrane bound TNF by an
enzyne i mmunoassay. 2. Preparation of MOLT-4 cells
infected with HV (1) For cells
infectedw thH 'V, MOLT-4 cells were infected in the
medi um ( RPM 1640, adding 10% fetal calf serum
penicillin (100 U nL), streptonycin (100 lig/nmL)) in

2t h@y%@ﬁ:%%&cdé@fbg% 8%?‘(‘)duﬁcgt?ﬂ($é§/%o %?ﬁéﬁ%’cf gdllggx tSQto lung

previ ous report i ol ogy,

c%ﬁ%gmlslaﬁ%)lmg ngageblscbmigcted with H'V
(HTLV-111B strain) When infectionwith theAl DS virus

is esqablmﬁaedytatw@hEr%ﬂﬁadﬁ&oﬂwﬂhE*%aﬁﬁdéhé@QEkﬁétlvated
characteristics to persistently produce the AlDS

by Lipopdhesataherivic Hesegpbet i 1t dmed proodudttiuredfvith Sato

the AIDS virus, a MOLT-4 cell is a nodel of the

Iaey ophage cedflectedungtdrnitdSceillgsias evaluaté@)f rom amounts

this infection condition, 90%or nore of MOLT-4 cells

dfnkact 2t dehrdpPryepecanes s ehfirbbdy et 1§ fato themedium.
3) Therefore, by the cells jnfected with HV, HV was

T rr%fda_ﬁeed PR HHBEE a1t MEIged 6l } <0 0QRemERTSminutes,
50 AL A et B PRLER, 5, et on g1,
;HEHQQ TNF- expressi ng cells.

(2) Subsequently, 50 pl of a substrate solution attached
toakit (CytoTox 96 Non-radiocactive cytotoxicityassay, Promega,
cat.. G1780) for measuring the amounts of lactate dehydrogenase
was added. As a positive control, a lactate dehydrogenase
enzyme dilution liquid (5000 times dilution liquid, 50 pl)
attached to the kit was used.

(3) The plate was shielded\froin light with aluminium foil,
and left at room temperature for 30 minutes.

(4) The reaction was stopped by adding 50 pl of a stopping
liquid.

(5) An absorbance at 495 nmwas measured using amicroplate
reader {(Model 550, Bio—-Rad).

(6) Cytotoxicity (%) was calculated fromeach absorbénce.
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(1) NIH3T3 cells where '"the plasm d of TNF had been

i ntroduced were sem -confluently cultured in a 24-well
culture plate. (2) Then, a certain anmount of
MOLT-4 cells infected wwth H V was added and

m xed/ cultured in the carbon di oxi de gas i ncubator at

37C for 3 days. (3) In order to exam ne the
ef f ect n T h
cells |§£ected fﬁ%%ﬁ% g%%% 3|§E.FR?§§3 h§93é|fung cancer

ted th H d. b t
e FhE RS M bh FLES ARESR §nrs&qﬁr¥{’€1%€ Lhe W ocytosis
observed that cell death was induced in 40% of MOLT-4
cRY | et etPak e MV oyl iRRPM RRAC TR Wit Eakklitated

menbr ane bound TNF-expressing cells. As is

evPHRAE e 6 renNRPS Sab v é hexanpreatinent swivh demondlysad¢eharide
menbr ane bound TNF i nduces specifically cell death in

t imed cedh sequd et ede v tdy A& G fEodtl ¥h. SEtonltthgseancer is
phenonena, it can be seen that the macrophages led to
dyshancéd odepyndehgi bhngel herpatbBegens are acti vat ed

by phagocytosi ng the pathogens and consequently

i nduced nmenbrane bound TNF | eads t he nmacrophages

infected with pathogens to cell death. Di seases

.dP'f \tri)sigﬁ (51?1%?&6‘(:8)1 w%flCFﬂaF%%g?Q 'Elés ?892\9?8 activity of

|nc ude nmyco acteriosis

t 0x0 nDSIS ct.eriosi s inc
i P atrs i eaéugsttﬁeg%atrﬁ%aéﬁlpg RgeonREAgR: i oo
bercuI03|s or Mycobacterium bovis, |epra whose
c TRGEi ve pat hogen is Nycobacterlun1leprae or
atypi cal nycobacteriosis whose causative pathogen is
Nycoba&ﬂﬂ?%ﬁﬁ%&Pﬁﬁﬂﬁhﬂr?ﬁ@ntew@odmeQﬁ@¢¢%eS<¢@3racterlzed
causati ve pat hogens of chlanydiosis, there are
Chh arhadi & henearonbhege€hvlahyli ee ta AT Hdrwmapias hoGleinampdiealed to
psittaci and the like. The present invention can
eféertduetl applipdid ialdtiofg titem pHhgoext ecmapativAGy of the
effect of the RFP-PLGA fine particles on the
thdbersphoHses. gerns in the nmacrophages shown in the
present enbodi ment nmode is not acconplished unless
rifamipng Bhiben' ?he‘f@ﬁgefi Y ﬁ@ei EF X A d€ride well-known

particles |ncorporated in p agos agocyt05|s

a S e i a . tracel ves
bGP BBh b BEPER0SS A S RS L B ey a kb e e i vi ey
per neat es the phagosone nenbrane- and further perneates
the phagosBAErABRBA&Ae of Pheophagodemdewionchl comtiains is a
the tubercul osis gerns. Survival strategies of the
ceersed $ et pat hogeys odiomn abowe dropHgjenascophagesngarfactors
diverse. In entire nmycobacteriosis , Legionella and
Tex©oP] Bisde s the phaliprlyitie: @@ﬁf@ﬂ@jﬂs Al sVeneeddelitation
macr ophages by surviving in the phagosones. Listeria
ahd ChLaBydhachaye {he Fharagher | t

SH g 9 C T a% 8F gﬁ%ﬁ%%fég)&@@és q% OI}%' of the

causati ve pathogens evacuate osones.

ace r Istence aspect of t cau
f§$ué§§éf%2”%$§§uﬁ%ar?8ﬁ horet %A }?§ gﬁbéFeﬂbFosﬁld that
case _where the causati ve pathogens exist in the
fﬂéf’géé&ﬁiétsé&aa the R efficacy i¥ahyhy the phagocytosis
anti ci pated when the drug perneates the phagosone
el el mhieet fomm t he perspective of delivery of the
drug. AIDSis simlar to Listeria and the like in the
aspect that drug efficacy can be anticipated if the
drug
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is delivered to the causative pathogens present in the
cells. Fromthe above, the invention is a prom sing
treatment for the causative pathogens descri bed above.
Medi ci nes for various diseases to which the invention
can apply effectively are cited bel ow 1)
Mycobacteriosis: rifanpicin, isoniazid, ethanbutol,
pyrazi nam de, azithromnycin, kanamycin, streptomycin
sul f at e,

envi onyci n, et hi oni ani de, cycl oseri ne, | evof | oxaci n,

di aphenyl sul f one. 2) AIDS: azidothym dine,.

O%kﬁgg%%éﬁ ég&ﬁﬁﬁ%?%(¥%%ﬂy8rdf%F%?ﬁ@guc&6?§é§%PPﬁgocyt°Sls
bE}y%ft%M 190148, V\ﬁ‘ll% ltg W&'ﬂha&@ﬁgéﬁf%m Yt has also been

roxithronycin, |evofloxaci oxopl asnosi

KRYinMehRRM-ReN g3UlfranppReihed N8 AGeY SR K gy“%'ercli' in the
5) Mal aria: chloroqui ne phosphate, quinine su

nakirbptaxjienandref hegira@e-bound tRindedReRrosis factor' (TNF)
5-fluorouracil, adrianmycin, cisplatin, etoposide,

im tiomsieat ynn¢henmammopﬁa@é canptettbeel, N.along with the
vi nbl asti ne, cycl ophospham de, bl eonycin.

macrophage activationby stimulationwhich is the phagocytosis,
the membrané-bound TNF is induced.

AIDS occurs due to destruction of T cells by infection
with the AIDS virus resuitingjx1immunodeficiency. AIDS virus
infects not only T cells but also macrophages. This infection
initiates by adhesion of the virus to CD4 protein commonly
expressed on T and macrophage cell membranes. The macrophage
infected with the AIDS virus does not lead to the cell death,
but produces the AIDS virus persistently, and becomes the
infectious pathogen vehicle as described in detail in II.v(2).

Therefore, if themacrophages infectedwith the AIDS virus
can be led to cell death, the eﬁterﬁiﬁation of the infectious
pathogen vehicles is accomplished. As one example capable of
realizing this possibility, it is shown that the membrane-bound

TNE can act upon the macrophage cells infected with the AIDS

virus (HIV) to specifically lead the cells to cell death.

Specific application éxampieﬁ Induction of death of cells
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7) CIohn'sdiseasefsaIazosulfapyridine,

gl ucocorti coi d. 8) Rheunmatoi d: gold sodi um
t hi omal ate, penicillam ne, bucillam ne,
gl ucocorti coi d. Al'l publications, patents and

pat ent applications are incorporated herein by
reference by entirety. Industrial Applicability
According to the invention, it is possible to provide
a renedy which can effectively treat a di sease caused
by macrophages w th dysfunction or macrophages as
vehicles. CLAIMS 1. A renedy for |ung cancer

npri si sacchari de of Pant oea aggl ongerans,

ST %ﬁ&'@%%ﬁ%&%@ﬁ%ﬁ%fb% opHageeessing cells
ot AL e by B AL PR B OBER L B e cen
ih%ggt%%n%@kﬁxﬂgfﬁogens, the effect of TNF on MOLT-4 cells
infected with HIV is shown.

1. Production of membrane bound TNF-expressing cells

(1) In order to stably express the membrane bound TNF,
according to a previous report (Journal of Virology, Vol. 63,
pp. 2504-2509, 1989), anexpressionplasmid (pMT2 3 G/Hu-proTNF)
for murine and human membrane bound TNF was made.

(2) Then, this plasmid was mixed with a plasmid for
selection of transformants, in which a neomycin resistant gene
is incorporated at a ratio of 10:1, and introduced into
fibroblast cells (NIH3T3 cells) derived from murine embryo.

(3) The above NIH3T3 cells transformed were cultured in
the presence of 800 pg/mL of neomycin which is a selectionmarker
in the carbon dioxide gas incubator at 37°C for about 2 weeks.

(4) After the culture, a\cléne of TNF incorporated in
the cells was acquiied.

(5) It was confirmed that the acquired clone expressed
fhe membrane bound TNF by an enzyme immunoassay. |
2. Preparation of MOLT-4 cells infected with HIV

(1)ForcellsinfectedwithHIV,MOLT~4cellswereinfected

inthen@dium(RPMIiG40,addinglO%fetalcalfserum,penicillin
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2. The renedy according to Claim1, wherein said
macr ophages are resident in nucosal tissue.

(100 U/mL), streptomyéin (100 pg/mL)) in the carbon dioxide
gas incubator at 37°C according to the previous report (Journal
ofVirology,Vol.63,pp.2504—2509,1989)uéingcellsinfected
with HIV (HTLV-TIIIBstrain). WheninfectionwiththeAIDSvirus
is established in MOLT-4 cells, MOLT-4 <cells exhibit
characteristics to persistently produce the AIDS virus.
Therefore, with respect to the production of the AIDS virus,
a MOLT-4 cell is a model of the macrophage infected with AIDS
virus.

(2) In this infection condition, 90% or more of MOLT-4
cells infected with HIV became HIV antibody positive.

(3) Therefore, by the cells infected with HIV, HIV was
introduced into almost all MOLT-4 cells, and MOLT-4 cells
infected with HIV were prepared. |
3. Inductionof cell deathof cells infectedwith HIVby membrane
bound TNF-expressing cells.

(1) NIH3T3 cells where\the‘plasmid of TNF had been
introduced were semi-confluently cultured in a 24-well culture
plate.

{(2) Then, a certain amount of MOLT-4 cells infectéd.with
HIV was added and mixed/cultured in the carbon dioxide gas
incubator at 37°C for 3 days.

(3)Inordertoexaminetheeffectoftheexpressedmembrane
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bound TNF on the cells infected with HIV, the viability of the
cells infected with HIV was measured by a trypan blue dye
exclusion method.

(4) Asaresult, it was observed that cell death was induced
in 40% of MOLT-4 cells infected with HIV by the mixed culture

with the membrane bound TNF—expréssing cells.

As is evident from the above example, it is evident that
the membrane bound TNF induces specifically cell death in the
cells infected with AIDS virus (HIV). From these phenomena,
it can be seen that the macrophages led to dysfunction by
retaining the pathogens are activated by phagocytosing the
pathogens and consequently induced membrane bound TNF leads

the macrophages infected with pathogens to cell death.

Diseasesdue1x>theretentrm1ofpathogensbynwbrophages
include mycobacteriosis, AIDS,\chlémydiosis or toxoplasmosis
and the like. Mycobacteriosis includes tuberculosis whose
causative pathogen is Mycobacterium tuberculosis or
Mycobacterium bovis, lepra whose causative péthogen’ is
Mycobacterium leprae, or atypical mycobacteriosis whose
causative pathogen is Mycobacterium-avium and the like, or the

like. As causative pathogens of chlamydiosis, there are
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Chlamydia pneumoniae, Chlamydia trachomatis, Chlamydia
psittaci and the like. The present invention can effectively
apply to all of them. The exterminating effect of the RFP-PLGA
fine particles on the tuberculosis germs in the macrophages
shown in the present embodiment mode is not accomplished unless
rifampicin 1is released from the RFP-PLGA fine particles
incorporated in phagosomes by phagocytosis and at least two
passages via intracellular vesicular membrane structures are
possible where the rifampicin permeates the phagosome membrane
and further permeates the phagosome membrane of the phagosome
which contains the tuberculosis germs. Survival strategies
of the causative pathogens shown above in the macrophages are
diverse. Inentiremycobacteriosis, Legionella and Toxoplasma,
the causativepathogensarealive inthemacrophagesbysurviving
in the phagosomes. Listeria and Chlamydia have the
characteristics that the causative pathogens evacuate from the
phagosomes. This intraceliulaf existence aspect of the
causative pathogens is presumed to be more easily compared to
a case where the causative pathogens exist in the phagosomes
because the drug efficacy can be anticipated when the drug
permeates the phagosome membrane once from the perspective of
delivery of the drug. AIDS is similar to Listeria and the like

in the aspect that drug efficacy can be anticipated if the drug
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is delivered to the causative pathogens present in the cells.
From the above, the invention is a promising treatment for the

causative pathogens described above.

Medicines for various diseases to which the invention
can apply effectively are cited below.

1) Mycobacteriosis: rifampicin, isoniazid, ethambutol,
pyrazinamide, azithromycin, kanamycin, streptomycin sulfate,
enviomycin, ethioniamide, cycloserine, levofloxacin,
diaphenylsulfone.

2) AIDS: azidothymidine, dideoxyinosine

3) Chlamydiosis: minocycline hydrochloride, doxycycline
hydrochloride, clarithromycin, sparfloxacin, roxithromycin,
levofloxacin.

4) Toxoplasmosis: pyrimethamine, sulfamonomethoxine,
acetylspiramycin.

5) Malaria: chloroquine phosphate, quinine sulfate,
sulfadoxine, mefloquine.

6) Cancer: 5-fluorouracil, adriamycin, cisplatin,
etoposide, mitomycin, vincristine, taxol, camptothecin,
vinblastine, cyclophosphamide, bleomycin.

7) Crohn's disease: salazosulfapyridine,
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glucocorticoid.
8) Rheumatoid: gold sodium thiomalate, penicillamine,

bucillamine, glucocorticoid.

All publications, patents and patent applications are

incorporated herein by reference by entirety.

Industrial Applicability
According to the invention, it is possible to provide
a remedy which can effectively treat a disease caused by

macrophages with dysfunction or macrophages as vehicles.
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CLAIMS

A remedy for lung cancer comprising lipopolysaccharide
of Pantoea agglomerans, wherein phagocytic activity of
macrophages is facilitated, it acted upon the macrophages
in a dysfunctional state and having cytotoxic effect on

lung cancer cells.

The remedy according to Claim 1, wherein said

macrophages are resident in mucosal tissue.
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