7 February 2007 DESCRI PTI ON REMEDY Technical Field

The present invention relates to a renedy to normalize
macr ophages with dysfunction by taking advantage of

the phagocytic capacity of nacrophages, or effective
for various infectious pathogens. The renedy b 2007
according to the invention is ained at all substaﬁ%ggmy
gi ven on a therapeutic and/or diagnostic basis and
assenblies thereof, and a fornmulation thereof is a

medi cal m xture of a nedicanent (including a

medi canent carrier in sone cases) and the nedi canent
carrier. Background Art Macrophage First, a

nmacr ophage whi ch play9E§C8§ﬁFFQN function in an

action of a renedy accor%én% %o the invention is
reviewed. Morphol ogy an ¥oREti ons of the macr ophage

S din detail, for exanple, in "Seinei o
Tecah%ggﬁu% e?%bphage (throphage Whi ch Supports Lif e)

;he bagiground Iéﬁ%?%ﬁl?gﬂ?ﬁi@%ndéﬁg?g%ggygzgg;horﬁgqlze

mack8bhaWss ThE:BGHRIMAGE iich apgeldamiEhaaerhtddeeoR the
nononucl ear phagdécyte system { MPS). A nonocyte’in

phabbe@dikcScagati ¥ edo f rme Pobieage pab £1d ff Sit8iC Eldr KArious
bone marrow, divides/differentiates in the bone

infrakiowst pathoweout. Thio remedyl 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.

Morphology and functions of the macrophage are described
in detail, for example, in "Seimei o sasaeru Macrophage
{(Macrophage Which Supports Life) " authored by Kiyoshi Takahashi
(Bunkodc, 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 c¢ell in bone marrow,

divides/differentiates in the bone marrow to flow out into the



7 February 2007 blood, and settles in various tissues
to differentiate a nonocytic cell called by various
nanes. This cell is referred to as a histiocyte in
connective tissue, Kupper cell in the liver, an

al veol ar macrophage in the |lung, a macrophage in

| ynph node andpsp?een, a thoragic Phas ipgﬂumy2007
macr ophage/ peritoneal macrophage in a body cavity, an

osteocl ast in bone, Langerhans cell in skin, a
mcroglia cell in nerve tissue, a mcroglia in the
brain, and an A type cell in synovi al nenbrane and

has tissue-specific natures. 1. CGene
bloe%ar %?%FFE@S( P {2y 5oys nﬁﬁéﬁ&aseeﬁo cetffGrentiate a
di t 5 to.20 b
nongl TR oke SR piova i GPadanss o diiANkal D g ragerred
to ggdaphﬁgﬁlgc %Oggg%épﬁ%ggél%ﬁ%g%ggggaK%%%egg %ﬁa in the

llV%QStalqu Eﬁ,elrr!acﬂjgb)ha]g}e Eﬁstﬁef rﬁj 98 macropha e in the

subst ance- I mnati cdapacity an an i Mmuno 0g

lym?ﬁ”ﬁ%@é‘c%nc{ 4xphtepl €58 ntt%cﬁ:@dﬂ?”m'a@&‘@?ﬁﬁbb?@etrq t%nEal
ynphocyte to establlsh I muni ty IS activated

mactmpmtger iRroBoty OLEOHR, ah %fsﬁ:%@b(_lﬁastl n@Rre Medingtedans
immunity. (6) It is nore resistant to X-rays than a

celllynphegyhe. a Rickbhydial egildalinsngmivii tdBseaeof a microglia
macr ophage 2

in the brain, and an A type cell in synovial membrane, and has
tissue-specific natures.
1. General characteristics

(1) It is a monconuclear 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 cell.

(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 teo X-rays than a lymphocyte.

2. Physioclogical significance of macrophage



7 February 2007 (1) Phagocytic capacity Phagocytosis
is one of the best-known functions of the nacrophage.
This function nmay be believed to be one of the nost
basi c functions which has been conprised since
organi sms  were single-cell organisns in the pro
of evolution from the beginning of life. Therefdf@a”umy2007
one of features of the macrophage is that its
exi stence has universality species-transversely. It
seens -that this feature provides one of the great
advant ages for research on nacrophage functions. That
is, if arenedy for diseases of mammuals is
devélbp%@@@%@% teheaPamdéiyophages from ot her than
manmmal s can  be functional |y useful as research
rrat%li“'i‘%\?cyﬁﬂ?§sl%so‘ﬂfée >F PSdciknnygt fetions of the
phage enetic II qnserve
ma S e enBhLF (A BIEGAOR DBYoRE PRIGAVER tisheck s SEhdhe
mosTRLOPOAAR, LUNELL ORS o 923 POSh defensec alion. oThi3 s oms
ac

IS rererre as a non-sp

wer%ctsh_ g,leb%mee%tam Leh chas r%%ré%ss&ag%@ﬂ&%nt h& om

host defense acti’on of the nacr phage is also

theSRRYfdGindXd gi DAkLY, TH@rE%b@e n%é&%lfé&tﬁyegaéf the
been a word corresponding to antlgen specificity and

macirFphaelogi £al remyy char acégibzedcior Hre Tueehersandty
at present, it has not been proved that the

sperdesoprage vieasdlhe aftigmsms Bhat this feature provides one
of the great advantages for research on macrophage functions.
That is, 1f a remedy for diseases of mammals is
developed/researched, macrophages from other than mammals can
be functionally useful as research material. This is due to
an aspect that the macrophage iséiphylogenetically'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

immunological memory characterized fortheTcell, and at present,

it has not been proved that the macrophage has the antigen



7 February 2007 specificity or the immnol ogi ca
menory in an accurate sense. Thus, it is not exactly
wrong that the host defense action of the nmacrophage
i s non-specific. However, for exanple, the response
of macrophages is qualitatively different dependi on :
types of pathogens, and a part of these qualitatiﬁgﬂyumy2007
di fferent responses correspond to a difference in
receptors on a macrophage cell surface, which
recogni zes the pathogens. Thus, viewed fromthe side
of cellular response to stinmulation of a foreign
jt can be said that the

suhst ance (envi ronnent
SpGGT Ot %plﬁlg@&of%%%]cinﬁﬂ&r%%aa%ﬁcwate sense.
T St B AoBh s P ERBR o SEh or
thegaeun%ﬁﬁF£%§ti§e£§§§86§§£f98 ba, ﬁgeggrth%gl %%é%S%%S the

n ac I "mune em ~Fur er nor é, onsi
j I ver I i §o1 £ :
<ok AV OHEERb g, L6130 L s B Sepenan

on ﬁhﬁkﬂgeaﬁt%@@hbﬁeﬂ%ghhMKEOQS%%&%ﬁ<h@5£hg§éeﬁﬁ%litatively
system (3) Innate i Mmune system The innate i nmune

diffyskem hasedrerst ke rReepRGRS apbayTer@reeNtindlrecep@ors
in the host defense system which are the foreign

on gubstarge gk serliinsnatfooe , andiehi 1 oadn Dre s \tete paithogen s .

~only species not having the acquired i nmune system

Thusut va¢wed spami sbe sbdprdisiced luAaracgepeedeitmmsnemulation
system Even in organisnms 9 :

of a'foreign substance (environment), it can be said that the

action of macrophages is specific.

Nowadays, it becomes common to understand the host defense
action based on the macrophages as an innate immune system and
the host defense action based on the T cells as an acquired
immune system. Furthermore, considering the phylogenetic
universality, it is a matter of course that the innate immune
systemis also aphylogenetically highly conserved host defense
system. -

(3} Innate immune system

The innate immune system based on the macrophages plays
a central role in the host defense system which are the foreign
substance discrimination and elimination system in not only

species not having the acquired immune system but also species

comprising the acquired immune system. Even in organisms



7 February 2007 conprising the acquired i mune

system the function of the innate imune system

covers the discrimnation and elimnation of foreign

substances in nearly all cases, and in the case where

this is insufficient, the acquired i mune system.

recruited. Even in this case, the antigen 7 February 2007

presentation by the nmacrophage is essential for the

specific recognition of the foreign substance, and

when elimnating the foreign substance, those which

play central roles in the elimnation systemare the

macr gphages and the |i ke which are the cells which
COMPERSIGGr e@ﬁ%uﬁﬁﬂgﬂ@mqﬂﬂﬁﬁﬁ%@%t§H?fGQFqHQWﬁ%EP?éHHate

of foreign substances On. the, ot her hand,

Lmnpigee Sys b SRS ate dJe?‘FHIHh‘E‘%BlBS} E?Fo?giﬁ‘&n‘?tlon of

corfong sSBBLRRLER b ofe D . L SNEEL RO IENA ey where

thilUsq g%‘?ffﬂcci%rlts PLESE %LFPI{ w}’%f QPE%E:‘BV&@‘:S‘c%lted.

macropnages are ‘essent i ation

EvelBi Hrati onLofe t hl@l%eanEYBQBoﬁk&sgngg{:ién JPathd fackBphage
order for the ach|re ifmmune systemto S|gn|f|canp

is sfysentidie Eppat@e NEPEE] SYSt eBLBYhE tisar \W¥ CORP! @b@bxgn
and suitably to the end. (5) Failure of function

subthanekqr endf @hénrel Dhihanihdg othoff ddeel phageenz0sies @hose
the antigen presentation of the macrophages can
whiphi pdriyl yepegene ralgotiantiladé ehustnation system are the
i mmunodeficiency. To put it concretely, 5
macrophages and the like which are the cells which configure
the innate immune system.
{4} Elimination of foreign substances
On the other hand, endogenous foreign substaﬁces are
eliminated by cytotoxic T cells characteristic of the acquired
immune system {(e.g., elimination of cells infected with virus),
but other T cells presented with the antigen by the macrophages
are essential for proliferation and maturation of these
cytotoxic T cells. That is, in order for the acquired immune
system to significantly serve, the innate immune system must
serve completely and suitably to the end.
{5) Failure of function
Therefore, failure of function of the phagocytosis or

theantigenpresentationof themacrophagescanprimarilybecome

a potential cause of immunodeficiency. To put it concretely,



7 February 2007 the follow ngs are known as the

failure of function and di seases related to the

aspects set forth in the above 1.1 (Genera

characteristics of macrophages). That is: 1) Leukocyte

adhesi on defici ency, Chedi ac-H gashi syndrone angd_t he

i ke are known as a phagocytic function abnorrmlff?fbmaryzo07

as an abnormality of foreign substance phagocytosis.

In both cases, the abnornmality is observed in the

phagocytic function, and in the latter, transport of

a lysosomal enzyne to a phagocytic void cavity is

abnormal, thus the disinfection acity is reduced
theyirl L Hel RHR GG KRRV R AFaehe a.léturr@n%f Eapofion and diseases

faC|I|taH§§TéH%§§s t he di sease as the abnormality of
Ct%ﬂﬁ?ﬁnEoﬁﬁonﬁtEH%oégogﬁnél&|é§@§eral

chaor i e, ThE TR Cala 15 < reduced and

d'siﬁfeféquc Qac%ﬁﬁeg oﬁang ??c1épc§kZthggH%%dHl%gshl

e dISGaS nor na orel

d |
syn@%Q%EaQﬁﬁiekbgggg%{0%}drl%ﬁb%% %@ é*ﬁhé&%gﬁeiegkgﬂ tion

conpet ence, synar one Inclu

abnbifa 1TRE LPRAGRH AHimd 1hie; Pk iRHe i bt S SOPRLIgERLRG sis.

i mmunol ogi cal abnormali'ty such as m gration
In hbonraatesy aind gefieoha ditanis addiomdd dependephagocytic

cytotoxic action. 4) As the dysfunction for
funptesent ahdoinceapacldytef, antameport of a lysosomal enzyme
to a phagocytic void cavity is abnormal, thus the disinfection
capacity is reduced and the phagocytic capacity is remarkably
facilitated.

2) As the disease as the abnormality of the host defense,
chronic mucocutaneous candidiasis is included. 1In the
macrophages in a patient with this disease, the migration
capacity is reduced and disinfection capacity of candida is
also reduced.

3) As the disease as the abnormality of the foreign
substance elimination capacity and the immunological
competence, Wiskott-Aldrich syndrome can be included. The
macrophages of the patient exhibit a complicated immunological
abnormality such as migration abnormality and defect of an

antibody dependent cytotoxic action.

4) As the dysfunction for presentation capacity of antigen



7 February 2007 information, major histoconpatibility
conpl ex (MHC) class I'l antigen deficiency where
severe inmunodeficiency is caused regardless of
normal T and B cells is known. 5) As the dysfunction
in the aspect that the macrophage is activated
|nterferog to beconme the effector of the cell byFaxumyZOOF
nmedi ated i munity, interferon receptor deficiency
where a child with a deficient interferon receptor
cannot defend tubercular infection, which becones
fatal i s known. Furthernnre a manmal wi th deficiency

he acquired _inmune s n&can exi st and |ive, but

lanﬁE‘aérrﬁlor‘Pal D30 PR T FoFenE tlBF theé RREPbphag¥iChiiass 11

denobnst

b
ISl Sag Ay e RO antBaeeRrELEToBRY 1o caused
rega%ﬁ s%d of! Qloa&laclytlog[ e | _ﬁhs Pes I]%{Cg% ntercel | ul ar

ghaling pla ant es in ost defense

sysgjerﬁsb%%ddg}gfhh%tl%ssﬁl 3,034 95 25 L AL 9B ge
1 §

a foreign subStance. macr ophages produce an

is Seenoheed W?rdﬁnVilht%‘jrfeQBnCYbOK)'eE%ﬁle the bRirs WY, oifMene
macr ophage functions are essential for individual :

celhoneqshassimh$oi W | hiitespeetoh ddep s aeifiidiain@Nwhere
and elimnation of a foreign substance. (6) Anaton ca

a chedtumds hAratdsiicalerfteaintesf @f ot heet@ptophaganatedefend
di fferent depending on tissue-specific nmacrophages
tubgicehagr énfesitdemt, wihd ahakiemeneas sfatesl direl Krawwen .

i nherent characters. This is 7 )
Furthermore, a mammal with deficiency of the acquired

immune system can exist and live, but the animal with deficiency
of the macrophage cannot exist. And, it is being demonstrated
that physiologically active substances collectively referred
to as cytokines which perform intercellular signaling play
important roles in the host defense system based on the
discrimination and elimination of a foreign substance. The
macrophages produce and secrete a wide variety of cytokines.
In this way, the macrophage functions are essential for
individual homeostasis also with respect to the discrimination
and elimination of a foreign substance.

(6) Anatomical features

Anatomical features of the macrophage are different
depending on tissue-specific macrophages which are resident

in various tissues and have inherent characters. This is



7 February 2007 obvi ous when observed in the nucosa
tissue which is a point of contact between an
i ndi vi dual and an environnent. Specific macrophages
are resident in subnmucous |ayers of the respiratory
organ, digestive organ and genitourinary organ,
regpectively. These tissue-specific macrophages 7 February 2007
bi ol ogically respond to tissue-specific internal and
external environnents. This suggests that the
macr ophages play an inportant role for organi sm
honmeostasis in addition to the discrimnation and
elini&ﬁtion of a foreign substance, There are nany

e

OPVERToWASHsBBEPS VPR tRe"RPHYSFRPBYI thPSYF g ¥TR it e srint
of LOFCLERAEIBEr L)) GIERERRIFRS M oGRS FRA) specitic
mac%ﬁ%%%@k%ﬁ%é%%%%i@%%&gﬂm%%%%dqﬁﬁﬁg%ngyéégﬁW?oE%%Riratory

on"to vari ous pa €s be
ou, aLt | : j t hal :

o ataa b P iR B By ik DRy S A By PRl et erively.
ThelsBatt tdudBasaphage Rhaysphagent r@olrdaiecalmd,t hge5pBHAC to

system it is strongly suggésted that” the dysfunction
tiselietbpediifasuerspecndl CaRBCIORGR ] SehAVobN@EntB.t hehis

i nduction of tissue-specific pathologies. In fact, in
sugmesy sititatachabberophseases] speh iapottahn' rel df seazganism

which is one of the inflammatory intestinal diseases,
hompgsthen sabn gidiiineonlitcebbe duetr Bsinahbomesngl d¢limidation

agi ng di seases such as osteoporosis, the dysfunction
of ¥R Frnepbshages -i sThAY6! ¥ Man s oRrENPyRn@SPRCtS in the

physiological significanceof thetissue-specificmacrophages.
On reflection, considering an existence significant of the
tissue-specific macrophages from a new viewpoint, their
relation to various pathologies may be now brought to attention.

{7) Relation to pathology

Because 1f we think of the physioclogical significance
that the macrophage plays a central role in the immune system,
it 1is strongly suggested that the dysfunction of the
tissue-specific macrophage is inveolved in the induction of
tissue-specific pathologies. 1In fact, in many intractable
diseases suchasCrohn'sdiseasewhichisoneof the inflammatory
intestinal diseases, further autoimmune disease such as
rheumatoid, and aging diseases such as osteoporosis, the

dysfunction of the macrophages is involved in some form. In



7 February 2007 chronic infections of acid-fast

bacteria such as tuberculosis gerns, in addition to

probl ens of the acid-fast bacteria per se, it may be
~thought that the dysfunction of the alveol ar

macr ophages is present in the context of the

pathoPogS. Cbngidering inthis way, it can be salglebmaryzo07

t hat devel opment of a renedy which increases the

phagocytic capacity of the macrophage as a target

cell and consequently increases a concentration of

the renedy in the macrophage is an extrenely

nporta?t and re onae£e sub ect fqor providing a novel

ChrPH%th? eGELPRP: o b eégefﬁé|%a¢hgﬂ%ﬁ%%%ﬁrqak9818

'ger%'ﬁﬁfiﬁfﬁgé“%?a%?aaié‘% b Eree 5 T A d ot e per
t

se. a8 hpoce 0 locange G MACEORRESS, o5r ShE e

mac%bﬁfa'g% sands t he o gl Ee ahe t‘ﬁgr 4pL ragt a@l@ ?’a%%@ﬁ%%y

must be considered to be the nost inp ant on

cOnalwg&h@@ de $%alsewalor iexanpl 8e sb&dl%hq%sa@w@quhﬁ%k of
800 mlIlion or nore patients with tuberculosis occur

a mwanedy | yhaed 3H:réadéontdiee.pldgdsSytic Uapakithaskft @he
devel op a renedy (nedi canent/fornul ation) effective
macirpphegponse &0 thltegse diskEhsand anctddgiesndial increases a
significance is extrenely great. On the other hand,
congieny regdpaceftiohe nfagdonindéhemacobphanpd ot ian ratiremely
of a pat hogen, one of the cells mhlcthIays 9
important and reasonable subject for providing a novel therapy
of intractable diseases including infectious diseases such as
tuberculosis for which there is currently no effective therapy.
1T. Dysfunction of macrophages and diseases
{1} Macrophage as infectious pathcgen vehicle
According to WHO, tuberculosis, AIDS, malaria and the
like are chronic intractable diseases which must be considered
to be the most important on a worldwide scale. For example,
it is described that 800 million or more patients with
tuberculosisoccurannuallyand300milliondie. Itisanurgent
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




7 February 2007 the nost inportant role in vivo is

t he macrophage. In fact, the nmacrophages are

distributed in all organs. These nacrophages are

di fferent in norphol ogy and functions depending on the

organs where the macrophages exist, but they are

co%nnn in the aspect that they performthe infecttguary 2007

defense/elimnation of the pathogen. On the other

hand, infectious pathogens have acquired various

means for avoiding attack fromthe nmacrophages in the

process of evolution. Furthernore, the infectious

pat hogens are often hidden in the nacrophages to make
the gOStadrEERAGEtaToREsEn FEVPsia Hat terCEPPrkedr se Fhatact,

th th whi_ch h d t I ti inth
EheraBRGERRYATET AFS vibyS bRHRBESTant? Nt | GHS dEseasd hese
i cal t ed| it i t | to,.
maci S e PRE 2o TRt e B0 el R RS psring
o Facar UG 'S ¢
on HRP TR EPE LSS TR REE L 38 RRECRREL T opmon

in an tHef eglRus pathegen yehicl e g ARYEr send 2) inffection
Pat hogens i n nmacrophages A typiCal exanple thereof can

de e seiysarivethd ti drlker ciHOShSehoddr@dl 1S, the pathogen

(Mycobacteri umtubercul osis or Mycobacterium bovi s)

i s phagbeybvsed hyntiheimgerepbagepifthblyenspllar@natyuired

al veol us which is an infectious pathway in an early
Varg'toal@em_eana fer stabl Jipy egdnrtci Mramphhgasamecpoaged at the
pro%g%% g%ngﬁol&gion. 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 accomplish the
infection defense/elimination of a pathogen serves as an
infectious pathogen vehicle in revérse.
(2) Pathogens in macrophages

A typical example thereof can be observed in tuberculosis.

That 1is, 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.

10



7 February 2007 That is, the pathogen can |live by
meki ng the macrophage which should primarily digest
it as a "shelter”. In addition, many causative

pat hogens such as Nycobacterlun1leprae which is a

causati ve pathogen of |epra, Mycobacterium aviu
is a causative pathogen of atypical nycobacterrzgp@mmy2007

Chl anydi a pneunoni ae, Chl anydia trachomatis or
Chl anydia psittaci which is a causative pat hogen of
chl anydi osis of the intractable diseases whose
radi cal therapy has not been established and
ropagati on has been feared are common in the aspect
Thatphs/ ¢ H@&é\oaﬂﬂhgénbéésﬁe%mwﬂm édrd sasreabis@genhich
bercul.osis gerns, AIDS virus and the

h ialcle. Fo A
shop Ra™ et bt orics g gﬁQ&%F?% t Hét pddition, many

cau85 VentIOEEOFDMBVGF once

LER bR o Rhe Y Shrn RS b P eba LStk Lebag, whichy ig 2
caugﬁgﬁgén?aEﬁx ag gfdgégfg dM§E8£28£%ggpﬁcéggnrggﬁ %F%s a

eCtI us en 1 sTpresen

cauBQE1§§S$aE%og%9quP|h%?ﬁﬁcggn%ﬁ&%ﬂﬂﬁi Chlamydia

macr ophage wi't h the pathogen, |C|ent

pne @b Ak natiel med P eGlaldnemRatiRoge rth](ﬁﬁ'@f&np'ﬂtt't%:ﬂ fhhich
the invention neans that all or a part of

is pathagensver pagkbeeti Rt et i waid shs )obyusé rrphyractable
adm ni stering an appropriate renmedy. Disclosure of the

dis¢avent vbnsécradicayl yheeapn hisexdt asebhutatapihi bhgansnd
can be exterm nated by adm nistering an effective

pPropagebyontines bamabigangP60F common in the aspect that the

macrophage becomes the infectious pathogen vehicle.

For tuberculosis germs, AIDS virus and the 1like, numerous
efforts are given for their prevention. However, once the
infection is established, there is no effective therapy. Even
if a compound having a direct disinfection 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 exterminate the specific pathogen
(exterminating in the invention means that all or a part of
the pathogens are exterminated to wvanish.) by simply
administering an appropriate remedy.

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

exterminated by administering an effective remedy, the

11



macr ophages as the pathogen vehicles are still alive

as pathogen 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

this point a subject. Conversely, if it is pOSSI%?%b?%yyZOOT
exterm nate the nacrophages infected with the

T3 PRRAFRS 8§ thePapheasgaehidried a%e 6t LddtarhvhasLathogen
pat hogens in the macrophages infected with the

s@pardeyerd oamyimhe obd csupply dchalppathodens i ofie above is
di seases descri bed above can be radically treated.

a Thesedorehyi turseanlpbibetreot st he iradéphilothetrapy for the
provide a renedy for a disease caused based on

p&NSE JVE th HINCh @farta"éqﬁl&@@ﬁhaﬁﬁeoxﬁa@yolﬂﬁg 8¢ @he invention
macrophage a vehicle. As a result of an |ntenS|ve

méﬁ@%hltéﬂgo&%%ssnéuwa@at Ol v 148d 11018 [ eMmbkabbye to

novel i1dea where it Ts an object to ‘'ext erm nat'e

AL IS O g
t ed th th h
oA S5 L L B8t 19 o act o, RSLERISE o

and have conpleted the _invention. A renmedy of the ,
n3GRARIGRS | sinfestrd e Hdy e aaqnh%ﬁqrﬁg grany chronic
~phagocytic activity of macrophages and exterm nating
i nat dotnke | ninfreectiearpplddgessesl sdesrhiébednedpove tern be
invention is characterized by 12 7 February 2007
radically treated. Therefore, it is an object of the invention
to provide a remedy for a disease caused based on dysfunction
of the macrophage or by making a macrophage a vehicle.

As a result of an intensive study, the present inventors
have led to a remarkably novel idea where it is an object to
exterminate macrophages infected with pathogens as pathogen
vehicles, exterminate the pathogens in themacrophages infected
with the pathogens and act upon macrophages whose function has
become abnormal due to a disease, and have completed the
invention.

Aremedyof 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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facilitating the phagocytic activity of macrophages
and | eading the macrophages to cell death. Also, the
remedy of the invention is characterized by
facilitating the phagocytic activity of macrophages

and acting upon macrophages in a dysfunctional fe,
Also, it is desirable that the renedy of the invZE?Wgﬁy2007

is for any of cobacteriosis, ADS, chlanydiosis or .
fapikbbtakrs e HO QT @S 161 BY PédIaAARNAFRRPNEHEad1ng
di seases where the nmacrophages retain the pathogens.
the staciephagelesio absbltdeathihe remedy of the invention
is for Crohn's di sease, rheumatoid, cancer or
i muAddef,i thenagmesiyndifonhe Thivenedalnl 6 toharacterized by
effectively treat the di seases where the nmacrophages
fRE £ i ta ol gy shenshd gaedt 5¢ alce i vALRS f maicielpideds andiEding
i mrunodefi ci ency syndronme. Also, it is desirable that

uddie BROVSHBGE OPNR0LSAPE £uh BOSEna Wb el ar e resident in

mucosal tissues. This enables to effectively treat

the ¢ %%as?itaﬁss%g%réﬂ‘f? 8Fat Nend ez?é%ﬁécﬂm:@’ tHY SHvention

di gestivé organ and genitourrnary organ ‘where

e PR Y | RSB Shicroagdd Bre eBviRdP o
are resident in_any of the peritoneal cavity, greater

E SR ARAO F ky KEPct enphl a8 iar §EaRvRbY BLY tﬁtﬂ%ﬁ%‘? yliseases
stroma, liver, portal vein area, spleen, bone narrow,

whengnishe diagsephages ratFabr e yeaooggens.

Also, it is desirable that the remedy of the invention
is for Crohn's disease, rheumatoid, cancer or immunodeficiency
syndrome. Thisenables toeffectively treat thediseaseswhere
the macrophages are in a dysfunctional state. AIDS is included
in the immunodeficiency syndrome.

Also, it isdesirable that the above macrophages are those
which are resident in mucosal tissues. This enables to
effectively treat the disease at sites 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 alveclus, pulmonary stroma,

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

13



tract, palatine tonsil, adrenal gland, pituitary,
thyroid stroma, Langerhans islet, parathyroid gland,
pi neal gland, testis, ovary, oviduct, uterus,
pl acenta, skin, neningis, brain substance and choroid
‘pl exus, or that the above nmacrophages are nicrog%&&umy2007
precursor cells of mcroglia, glia cells, precursor
cells of glia cells, precursor cells of the above
resi dent macrophages, anal ogous cells of the above
resident nmacrophages, or precursor cells of the above
resi dent nmacrophage anal ogous cells. This enables to
effectively treat the diseases caused in various .
tragtyam@ td ne skoRsiin eReepedy . 91a”G, PhEuibasdy éhyroid
the inpventiogn is characterized by. containing PL
st rpBigry LARETE o) 1 o hE SRV HY 1 €oPor g fer Plagdl gland,
eing in response,to . the tuberculosis., Aso, it LS .
cesBd sy e 1 UCOREk T PSP e Ar Slbanea  hghS, brain
I.de e erm.n t reul osi r 0%,
supR e A TR b RAe  Rrary i G AT ReEllhgoes
| 1,5 : .14 Nj to p Ld
o R PG g o Wi 2 T B agvadaple St
precsirpbagecyiased ohy at Be1MBcr epRRAS oAl 1d lofl $he above
desirable to contain PLGA with a nol ecul ar wei ght of
reslded@ hac?opdBQesThiadadrahes ded 1y @f d¢ea abiove resident
particle formulation which is phagocytosed by the
nacrephegksgesr paadueasriog lrlel @fsbs abawdresngah t mactdophage
macr ophages. 14 7 February 2007

analogous cells. This enables to effectively treat the
diseases caused in various organs and tissues in the body.

Also, the remedy of the invention is characterized by
containing PLGA [poly(lacticacid/glycolicacid)copolymer] and
"being in response to the tuberculosis.

Alsc, it isdesirabletocontainrifampicin. Thisenables
to provide the 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
particle formulationwhich is biodegradable and is phagocytosed
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.
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Also, it is desirable to further contain at |east one

of PVA (pol yvinyl al cohol), PEG (polyethyl eneglycol),

PEO (polyethyl ene oxide), sugar, protein, peptide,
phosphol i pid, or cholesterol. This enables to provide

a fine particle fornulation which is actively b 2007
phagocytosed depending on types of the nacrophaagg}umy
Al'so, it is desirable to further contain at |east one

of PYASPEGE pgodqﬁkﬁﬁblqan(§q¥tq§ﬁnqqﬂgaln at least one
oBNETRAPybirliy, LIRS T Obe8 ok yBENG 1RSI vco1) P

particl ation ere nmaj or
(pebydthplénenoives) emalgaas pnoééﬁ.actpew[etydex aiespholipid,
n of .a phagocyt unction of t r.ophage
of SR P aa a1 PR Y ] E0CL 0D il 1 i g Pt icae
feesh1 abi 6n tvh GO 81 HcPLEA Gt L bi@bend@inghbni es
5,000 to 20,000 and to be oraﬁtbgﬁgtI03|sb Alsglh YP

of stlrsnaapPeha@ese fabricated by nmenbrane
emul %\ hfd Cat' O %q'h kﬂl ch ftugt%e@e%or H &} 1east, one

contaln |Ip0p ysacchar | nt oea aggl onerans and
of P, TEREGAIRRD, Ay, tpHCS:Ed!ﬂ‘S,I nedptel deg gdmtspiholipid, or
and to have

R TRRORT AL STDGP DR 7 Y% BREET CIBeF PEMI AR5 QoM YhpLe major
PHECLERDR LA e 4 D5, reatel Los BBt 20 0k Bk ey

t&kenaﬂnantkganmbedphagotbelspéuntt¢ahloﬁ el /e ctdphage to
iﬁg5¥%g93tgf1ga€gge§§cggéﬁgées

Alsc, it is desirable to contain PLGA where a molecular
weilght is 5,000 to 20,000 and to be for tuberculosis,

ARlse, it is 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 desirabkle 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 DESCRIPTICN 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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Application No. 2002-247871 which is the basis of

priority of the present application. BRIEF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a view

illustrating by conparison a drug concentration in a

macr ophage of a renedy of the invention with thgtF Ef 2007
a conventional remedy. 15 7 February 2007 Fig. [cgruary
view showi ng a particle diameter distribution of a .

fi ne Biagr+ Bcl = af oiemsdiovdmd a rat E@ileidienetpyddl o rilpetion
L vent | . . Cow. i1 ustrati e
ohots btk Babtacs® FREBNbEr bt T R Betnf RERRAE 0 the
idi-&hetent by administering rifanpicin according to

the invention and by_adm nistering it using a

sol utiigh %éﬁxﬁ’e‘ﬁ%‘?‘bhiﬂ}lﬁtﬁééa.flgﬁy .Ofﬁpé%l%%%@%“t‘ﬁ%‘. aggunts
illustrating a rifanpicin-retaining capacity of ‘
igFprppcatpeipaliRBéPascelle. are i feppuhtRy gfdministering
rifanmpicin released are different depending on
ribappscinonscofdPiGAS the paventies. arkper adehhabtering it
values <contain an uncertainty of 5% Fig. 5is a view
ubMNag 2) sbllliusbratbAgeatibhbhalpi asedret ai ni ng capacity

of RFP-PLGA fine particles, i.e., that anmounts of

rifampigi n el eaged are @idyf er qifo dependi ng11@8trating a

conpositions of PLGA fine particles. Experinental
rYfLHﬁ%ciﬁggéﬂgﬂnﬁﬂg%5§§éfﬂ§%¥F@%JgﬁGAfineparticles,i.e.,
that amounts of rifampicin released are different depending
on compositions of PLGA fine particles. Experimental values
contain 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 PLGA fine particles. Experimental values
contain an uncertainty of 5%.

Fig. 6 is a wview illustrating that tuberculosis germs
in the macrophages can be exterminated by phagocytosis of
RFP-PLGA particles by the macrcphages 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. Anamount of administeredrifampicin

is 100 pg/mL in a single administration (indicated by RFP in
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Fig. 6 is aviewillustrating that tubercul osis gerns
in the macrophages can be exterm nated by phagocytosis
of RFP-PLGA particles by the macrophages whi ch have
phagocytosed the tuberculosis gerns. Viability was
eval uated by ranking as follows: 1: 5%or |ess, %:bS 00
to 25% 3: 25 to 50% 4: 50 to 7S% and 5: 75% ofFcoruary 2007
nore. An anmount of administered rifanpicin is 100
g/m. in a single adm nistration (indicated by RFP in
16 7 February 2007 the figure) or 5 g/nmL (estimated
value) in the adninistration by RFP-PLGA (i ndicated
RFP-PLGA in the figure). Fig. 7 is a view

the; gwgw ht9thg HHaeL o létad;@ctveflu@ét ingthegpg@gnastration
macr Q ges NR8383 in a dysfunctional state by

by EBPSILAT & MLR AGRch UM CAIGeh oo 1S ors G Sat o

qug can cells is

t
oo S paet €y S TRpBASEInaLrRGt 47tV EBxic errect

o PR R R RS L, AV FELER Ao, e v
co- cb@%‘%‘e)/ﬁ%ﬁhﬂﬂéjﬁu%% cgﬁee§aé@11y% Eﬁ?c.‘jeétggfdrﬁ?g%g%er

solid squares I ndicate t cytotoxic effect

cellkent edhwhiRd bfgwm%aa Iﬂ%d&cy@w&pgelw% f‘Sﬁh@ 383

l ung cancer cells (co-cultured foor 4 hours
usieytloippdEl wid @siaf Pe Waorabyah e6s kiylcmia@ﬂ e ﬁgtotOch
anounts of |actate dehydrogenase rel eased in nedia.
effBest o MRS F8F wCahoyitngr&utmehe W wte ntiipaip dHersei quafdeirde on
sui t abl e enbodi nent nodes of the invention are
thedéatri Bethd wadetedi Icednlg efanénsel id sheanesoipdnygahg the
dr awi ngs.
cytotoxicgeffect.of NRB8383 treated with lipopolysaccharide (1
pg/mL) on the Sato lung cancer cells {co~cultured for 4 hours) .
The cytotoxic effect (%) was evaluated by calculating amounts

of lactate dehydrogenase released in media.

Best Mode for Carrying Out the Invention

Hereinafter, suitable embodiment modes of the invention
aredescribedindetail inreferencetothe accompanyingdrawings.
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 um or more is actively incorporated in a macrophage cell.
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However, the technical scope of the invention is not

limted by these enbodi nent nodes. One of the

functions conprised in whol e macr ophages and specific

for the macrophages includes phagocytosis. The

phagocytosis is a function in which a solid with Bebruary 2007

size of about 1 mor nore is actively incorpora]ea PR

a macrophage cell. 17 7 February 2007 On the other

hand, if a solid nmade artificially is actively

phagocytosed, it is possible to accunul ate the solid

in the macrophage at a concentration which cannot be

usual | conpl i shed. Such solid _can he _general

o o9t b S Rabily ik & St htner v eiy ohagony fbbLveLy

[ essary_to _optim ze a parti,cle dianeter,. .
ehabbebEoRBRaT S5eBRrantey fonas EaT IR B i Ge SONAt: g 5he

¢cephala fLexible : . et . adv 0 f
macphggoggtoé?s.gFa%ﬁg%%ﬁ%#%?l?t ﬁ@gﬁggsfgﬁé io%%reg%Pglly

accbhp1Rahblc! esubhch %%lﬁ%ﬁkk%1Qﬂ?gﬂgﬂé9§f9¥g%r59§ded as a

macr ophage using a material where” polyl ac e and

parpekyet hyuened ygot i a& ey "bradoagtaseybsit af L. ndBéssatf to
a nmedi canment which acts upon infectious pathogens or

optimetrephpget i of ectieshaticr) phet pal begeTsdep b wided (having
prepare the particle, along with phagocytosis of the

a phetgel e, haheéngnedi capehbins élssibéki vekyucture, etc,)
i ncorporated in the nacrophage. An essential part of

advaptapreunt fen PhaprcviiesdaspecForharamgilseasésigupossible

dysfunction of the_macrophage (I. 2. (5), (7),
to prepare the particle which is easily phagocytosed by the

macrophage using a material where ©polylactate and
polyethyleneglycol are mixed as a substrate.

Thus, if amedicament which acts upon infectious pathogens
or macrophage infected with the pathogens is blended to prepare
the particle, along with phagocytosis of the particle, the
medicament is also actively incorporated in the macrophage.

An essential part of the invention is in the aspect that
diseases due to dysfunction of the macrophage (I. 2. (5}, (7),
II. (1), mycobacteriosis, AIDS, chlamydiosis, toxoplasmosis,
cancer and the like) are treated by taking advantage of the
phagocytic function that the macrophages have. Thus, the above
object is accomplished by preparing a formulation in which a
medicament effective for them is contained in fine particles

(medicament carrier) which can be phagocytosed by the
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[1. (1), mycobacteriosis, AIDS, chlanydiosis,
t oxopl asnosis, cancer and the like) are treated by
t aki ng advant age of the phagocytic function that the
macr ophages have. Thus, the above object is
acconpl i shed by preparing a formulation in which
nediggnent effective for themis contained in fi%?dxumy2007
particles (nmedicanent carrier) which can be
phagocytosed by the 18 7 February 2007 macrophages.
Typically, for the formulation which is a nedica
m xture of the nedicanent carrier and the nedi canent,
it i.s necessary to design in order to avoid the

mac %sis by macrophages. However, the invention

navElpLGETY dikbhe AOREE 3 V1o Wi dhits adroffapeixture
of SR8 e Phaling PR £ R RS PRChE Y cBRERE ot i mse e ™

to H%%thEEﬁnéfdéynE$' 1d W ndBH éﬁ%?g%%%?ﬁ%mﬁgﬁgd%JﬂH%ges.

phagocytosi's. The phagocyt osi's

HowleiRGl,| @ReChav st £6h Hd£al h¥vobserMedncnatPect of actively
nacrophages and it is possible to incorporate

takiargt advastagé o f phataey it eletianingt o be Hetad popas §d Haked
cells other than the nacrophages. Pathol ogi ca
on an drdzer ghnchnsomsplodit @by bacteardess ahe cqphagocidoskedhadiy efs.
t he macrophages and deconposed in the nacrophages.
Thebefafer et bindgiolayicsal ofi ghefiesnce fgngdhdunctions
phagocytic function of the macrophages is to inpair
of Wﬁéroﬁgﬁ‘H@IS@ngﬁFen%%r%? g aemy t Wbk eovdihe phagocytosis

. macro%ha es are
is an in nt function characteristically observed in the

macrophages, and it is possible to incorporate particles with
a size which cannot be incorporated by cells other than the
macrophages. Pathologicalmicroorganisms such asbacteriaare
phagocytosed by the macrophages and decomposed in the
macrophages. Therefore, one of bioclogical significance of the
phagocytic function of the macrophages is to impair the
pathological microorganisms. Moreover, the macrophages are
activated by the phagocytosis and become able to oppose
pathological micréorganisms in some cases. This is a
phenomenon known as macrophage activation by phagocytosis, and
this enables the macrophages to damage even cancer cells.
Therefore, if the macrophages can be activated by the

phagocytosis to enhance the phagocytic activity, it becomes
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activated by the phagocytosis and becone able to

oppose pat hol ogi cal m croorgani sns in sone cases.

This is a phenonmenon known as macrophage activati on

by phagocytosis, and this enables the macrophages to

damage even cancer cells. Therefore, if the

macr ophages can be activated by the phagocytosigFF]%mmyzoo7

enhance the phagocytic activity, it becones 19 7

February 2007 possible to exterm nate the

pat hol ogi cal m croorganisns nore intensively. In

order for particles to be phagocytosed, it is believed

that it is necessary to conprise the follow ng natures
PosEidGo &Pt BERBFBLPREREFRS )PAH 13l cal Bt I e ore
. s 1 6 m Such a particle is referred to as a fine
1”3%%%%W§i¥' A particle surface is wetted with a medi um

(bo aroun crop es in vi o) of .

et st TR e it [ B PR ot habar e bp polieved

thd%'s§9| %9 ﬂ@ges§anes§8t(§§ht se p%hglcéolf d@?r]qgtures

certain tinge Icle’I's a’so

pﬂaaagygggggaé%yggbégt 20 to 45C. - A specific gravity
of the particle is Iarger than that of the nedium

(booyz £l uged around the macrophages in vivo) of
macr ophages.
- A particle diameter is 1 to 6 pum. Such a particle

is referred to as a fine particle.

- A particle surface is wetted with a medium (body
fluid around the macrophages in viveo) of macrophages, but the
particle is not immediately dissolved and is present as the
particle for a certain time period,

- The particle is a solid in a temperature range of
20 to 45°C.

- A specific gravity of the particle is larger than
that of the medium (body fluid around the macrophages in vivo)
of macrophages.

- The particle has a surface layer through which water
and ions are permeable.

On the other hand, considering that the particle is
administered in vivo, the particle surface is required to have
a macromolecular layer with high histocompatibility. It is

necessary to retain a particle form until being incorporated
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- The particle has a surface |ayer through which water
and ions are perneable. On the other hand, considering
that the particle is admnistered in vivo, the
particle surface is required to have a macronol ecul ar
| ayer with high histoconpatibility. It is necessary
to retain a particle formuntil being incorporatzgdﬁﬁﬁyzoo7
7 February 2007 in the macrophage whil e being
nmet abol i zed by deconposing into conponents non-toxic
for the body in vivo (degradability in vivo) after
bei ng i ncorporated in the macrophage or when not

. being incorporated. As a macronol ecule which fulfills

in the thﬁ advidiet beasy Iaﬁ@abghlbédéaxld%ﬁqm%dlg into
into particle, paly(lactic acid/glycoli

Com&@?‘@?@ép&PFm’éP"Gﬁe |fé’|rn &heePorYr éfy ¥4 Vo (a@gr'aﬁeé&-i)ltdr in
p ctic aci erelnaft referred to as "PL")

vivS drhrtube 5B SOREPESho i bbridtr VAR IHR (s e not

nge time.until being deconposed than PLGA. On the
belngthcﬁgﬁgraﬁL@Q changes t he deconposing rate
de%@gh{éﬁ:%é HEE:hrf%tlﬂllsTpﬁe a%rogf%(t&&]%ondltlons
nol ecul ar m5|g l'onger tine it ta unt |

andbeéQﬂ gecogpesed. M@QHeHhelﬁP&erl%%rWﬁkﬂQJ 0&059@@ab§1c

000 or less, there is a possibility that

ac.-uar/@&gabla& @cidﬂ@@ﬁolﬁmébe (rReerat tder @@@@r@fedZOtéOas
45C. Therefore, the nolecul ar weight of PLGA which is

"PLpRESeat pelalsotid anidt e teipef 6 piree fanged afo 28 '@L™)
45C is desirably 1, 500 or nore.

is a candidate. PL is more hydrophobic and requires a longer
time until being decomposed than PLGA. On the other hand, PLGA
changes the decomposing rate depending on the monomer ratio.
The larger the molecular weight is, the longer time it takes
until being decomposed. When the molecular weight of PLGA is
1,000 or less, there is a possibility that it is present as
a liguid in the temperature range of 20 to 45°C. Therefore,
the molecular weight of PLGA which is present as a solid in
the temperature range of 20 to 45°C is desirably 1,500 or more.

Furthermore, for 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 almeost zero order. That is, a released amount

is always retained constantly. However, in the case of the

PLGA particle with amolecular weight of about 44, 000 or 75, 000,
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Furthernore, for the rel ease of a nedi canent cont ai ned
in the PLGA particle fromthe particle, in the case of
PLGA with a nol ecul ar wei ght of about 20, 000, the
medi canment is released in an al nost zero order. That
is, areleased anobunt is always retained constaz%ly.- 2007
However, in the case of the PLGA particle with coruary
nol ecul ar wei ght of about 44 , 000 or 75, 000, 21 7
February 2007 a pulse type rel ease where the
medi 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 pulse type of a

a PHedrcAaNBRt LPAPEsSe Whersnibey Bgdicagemndy d§ irelarseamlefter

forpulation with a |l arqge nol ecul ar weight. That js, a
a cRAFFERh tORe (iR Hed therehBe FPbm Al pligdease has

icl d d h | ecul L gh PLGA.
Do ERaT T y MRS T &y %a%cﬁagcﬁ%éioﬁb%ggfghﬁo%ﬁ@e type
f to t ; .
of bttt DRI b L are g e b ARENIR, el e

ForRb@At iBW waLH0: e JaL® 131351 GL 1R LYI ¥RaBULY 85 JaRtern
t he ané ar?

macr ophage than in vitro, thus 1t appe

of thatméditampResrdl €aséof £k aatd ialda Wl dihoses R on
range of nol ecular weight wup to 150,000. Fromthe

thealoVecpoant 8edfhyi €1V, PL.EA ApPeRIix itdrail By f iite i parkidilce ed
formulation with particle dianeters of 1 to 6 pm nmade

thagptbk BeGémmberegaratkectil 8L.GAeirghttiesl T o500 et medicament
150, 000 and a nononer ratio of lactic acid/glycolic

relgapg isnsp-BIndeysyeod alongwithmolecular weight increase

of PLGA, but alsc the rate is faster in wvivo such as in the_
macrophage than in vitro, 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 um made
up of PLGA where a molecular weight is 1,500 to 150,000 and
a menomer ratio of lactic acid/glycolic acid is 50:50 to 75:25
{acceptablerange) anda fineparticle formulationwithparticle
diameters of 1 to é pm made up of PLGA where a molecular 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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(acceptabl e range) and afine particle fornmulation wth
particle dianeters of 1 to 6 pm nade up of PLGA where
a nol ecular weight is 5, 000 to 75, 000 and a nononer
ratio of lactic acid/glycolic acidis 50:50 to 75:25
(suitabl e range) are easily phagocytosed by th
macr ophages and are optinmal for the object thate{ﬁ@”umy2007
nmedi canment is rel eased while hol ding a constant ,
fEﬁW§$§%§ﬁ@€ P2yticEeptoaryLl2069" Yhbeh g §5nfelly includes
particle formulati on which internally includes the
theediedihednenn imethechaphepleade®r ovi si on of novel
remedy whi ch enabl es specific exterm nation of
macr ophages which retain infectious pathogens By
actively taking advantage of specific phagocytic
PEsEiyidy o8 nd Vel FreaedghAgesh whiadh elkedGédi Fot et rmination
i nfecti ous pathogens including tuberculosis gerns, in
o PIREEr dOh £ 1R Nk eret HEn PALPOGENSUE N ébﬁo?EQEODhageS
or the ‘macrophages per se retaining t%e pai hogens,
the followi ng renedies are effective. (1) A renedy
which facilitates the phagocytic activity of the

macr gphages.. (2 enedy having a direct . _. .
oxt e P e B ¢ BREERR ANt RRes b SEpst RbGembagpeytic
t he macrophages. (3) A renedy which gcts upon the ,
a%?b%ébﬁsth%:d‘iaqwmé}%wﬁﬂ Fetaly yaddausaping acgious
have the nature capable of being phagocytosed .
pPafdiegeny énglpdingd Wharapfegesge Whe c Anratdg i d@xysirminate
retain the infectious pathogens.
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 effect 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/dec not retain the infectious pathogens.
Conventiocnally, it has been known that a substance which
activates the phagocyticactivity of the macrophages is present
(matter known in the art). An attempt to develop a remedy which

acts upoen the pathogens in the macrophages by actively taking
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Conventionally, it has been known that a substance

whi ch activates the phagocytic activity of the

macrophages is present (matter known in the art) . An

attenpt to develop a renedy which acts upon the

pat hogens in the nmacrophages by actively taking 7

February 2007 advantage of this nature is not 7gé”umy2007

performed at all %novel matter) . In the types of (2)
adaw*(aﬁe Ohoth bhprg V&Pl%@ﬁ@ﬁrcfé?ﬁﬁﬁ%amléh ngveedatter) .

act upon the pathogens are intended but al so genes
Ipaheseypasiplad 2DNmadr{ SRNANGBVAMY daradcusoredbcamenty which

physi ol ogi cal functions of the macrophages which
distat hy docthaiporettehan gdtchoqeatdegens raamdeel kead s d hgenes

medi canents. An attenpt to develop a renedy effective

pd©Eedludn 88DNAG # RRAIHANEGY Ms cRabRagensdi by pcs@rsmdlldaﬁcal
(1), (2) and (3) has not been carried out at all, and

£l 18R AYE Ofnd BEyd AR dAD WSt & W dirPRid ‘?{Hacd)ﬂ:etaln the
effective for the treatment of i1nfectious pathogens

S SRR ens FRHg S
nSBLHAd (LA LEALRL G il T hO Ay AR v op
an antitubercul ous_action , of partlcles t.ainin
Ef*%ﬁéﬂ ST PR T T TEREATS YiSnaPdeC 4P Y Fe thogens
port, facilitation of the phagoc&g;c act|V|g¥
bPLCG&defPrltqgcl edri 2 haAnddser hpEQE Lgan CRyriR %Feat ali,
since in the PLGA particles containing rifanpicin, .
angt Gidieet einedyyo isheaapnyaniciobet 8 8 08y typg temerdy effective
enhanced conpared to rifanpicin alone, it is evident
feo tevetxkdimsentof himbeteioss i st hogenst hoseedf mbheer) .
particles of the invention. Furthernore, as shown
For example, in Antimicrobial Agents and Chemotherapy
{Vol. 42, No. 10:2682-2689, 19%98), an antituberculous action
of particles containing rifampicin in PLGA 1is disclosed.
However, inthisreport, 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 enhanced 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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in FIG 4 and FIG 5, the nol ecular weight of PLGA is
inportant for controlling the release of rifanpicin.
However, in the 24 7 February 2007 above report, the

nol ecul ar wei ght of PLGA used during the preparation

of PLGA is not described. It is presuned that

probably because of using PLGA having a dlfferer{%Fd)maryzoo7
nol ecul ar weight fromthat of the particles of the
invention, it did not Ilead to having the function of

an antitubercul ous drug. When preparing the PLGA
particles having the antituberculous drug activity,

' e whi ch th t tot ,
aDoiE] BERORE e iRy "o hbrohor Lok Paegndinias the

prefaddBiBh® asd pr 43“6 FE @%r?ﬁgﬁgé‘%%%g}eﬁhaéowt gresuged fpat
t t t
proSISEIBBERETEc U508 EEIGBUE S BSCEULN o

welea@vgréﬁp&g@of Ehélhgt? PE%l@éréf ct'h%slﬁ%ﬁ&ae%d §Jeca/ﬁ1 not

certain conmonal for the materials is observe

1eabet:@w&ﬁf1rh§ trrmmmrtlb@t be &h MG @erdhEows ABIE! S When
of particles fall in the "suitable range" of the

prepaveénl dhe PLGA Tt ] e haraci@rtlsd iaes ifabddtilous drug
particles are not described and the antitubercul ous

actdwdgyacmﬁdmgixhuae(thﬂhmnkeTmEmpénreithtresgect to the
difficult to reach a prior exanple which denies

molﬁ@véﬁrywah@httmﬁ ALfenttihgemenepesf raheoi avditicodiameters
Furt hernore, in Pharmaceutical Research (Vol. 17, No.
@@%Weé@@@tl‘%%t kbg ieFopPeparifg ?)%rtthebpé§t101es

nt ai ni n
by pgagocytogls 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 the materials is observed because the
monomer ratio of PLGA and the diameters of particles fall in
the "suitable range" of the invention, but correct
characteristics for the particles 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 particles is
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rifanpicin made using PLGA wth a nol ecul ar wei ght of
82,500 is disclosed. This nmethod for preparing the
particles is 25 7 February 2007 different fromthat

of the invention. A tuberculosis germexterm nating
effect of rifanpicin-containing PLGA particles yusin
PLGA with a nol ecul ar wei ght of 82,500 is discl%ég%gmy2007
i n Pharnmaceutical 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

. -cannot be sai d that here i s an ohvi ous treat pent ,
i £EEPERE TErdRi neta oy R | i s L VPRCaRer 1 &1 EHBerculosis

PPECE i h"GRi rlt ot i it s VPA "ofer f 6 EHECTS
el A B g0 Bt on e 1 Re parErEPRS Rasehase nY Prea

parfRRA QRN iate o gﬁe]gzdgg@?# igym%a%c%lg\ggwf&ﬁ% ;’éfhgz,Soo is

i nt ernal y 1N ( an‘pl Cl Nn. Wev_er, .
disa%egémﬁﬂPHQEﬂaééht?ESiﬁ%&ébﬁﬁ@%@&&?@§¥m&§9;ﬁ@ﬁ5~1319,

ich the activity depends have not been exam ned, and

2001he BRistyRersutRYE eRbi ¥htYrhBsrbeeBuksnyestivdatedr the
It is known that the degradability and the internally

rifampludedchate iaieg PEEAeed dik Idwe i PLIGX pardt ebeshavwkififect
| arge nol ecul ar weight, and thus, it appears that

of befampécdh ahenesenofifrtGrand ttthdit gt cwiresulcsr sadidithat
of 82,500, the antitubercul ous acti on was not

thegpi &5t ed. clagipnust heeaboeat sEfECar inespameh espehoments.
presented in_the invention have been perforned, but

In grrie Lt peie ¥rbfaBri6ir AaPE2LRANIREGR BRICGLgA s toelicit

arasi tic t hogens , t hr qugh
the%né%tdberégaougaction,g#%particlesmusthaveappropriate

degradabilityandahighrateof internallyincludedrifampicin.
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 internally 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. As in the above, similar research to those presented
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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intending to take advantage of the phagocytic activity
of the macrophage and acconplishing this activation
has never been 26 7 February 2007 perforned. Al so,
the rifanpicin-containing PLGA has been prepared, but
no proper research for preparation nmethods and 7 February 2007
material property for the purpose of enabling to
acconplish the object of the invention has been-
perfornmed. Additionally, in Pharmaceutical Research
(Vol. 18, No. 10: 1405-1410, 2001), thereis a
description that it is supposed that the

i fanmpi ci n-contaj ning,PLGA particles are incorporated

PerFRIFRE - rathhagEs. THORBPAF L PATES R  D@fiebeen

pre_ﬁ%%%'g‘s'h%s‘;%%erﬁﬁér?ri%?ﬁ?%%ﬂv PR Gt Mo and

matb§%5ﬂtﬁggﬁgrQ f%?e@hga o%%dokn b%é&in 0 Bh g%%ﬁ%lish
npi ci n- a| ni ng I‘tl C

heRSSTLEX R £RY lrlv@hﬁ%}{ ﬁ%%ybeéxli‘ﬁ e rFYYERIY I ahl:i&'t_fﬂt%nally,

rifanpicin in the macrophages i vitro using

in Phd BEPESHD: 69N S NG IPLGA IpaN B, Ales 1drsIrdPediidn bhbg),
report is only 0.45 g/ 106 cells. In the case of using

thetbe isi fanpdesdr CopiannifigaPLGA fiine paAIddddeRs, thelt the
only is the phagocytosis activated but also the
rifemptennratintaiofing PAGAI pantithesheraviorophagested in the
- reaches 6 g/ 106 cells which is 13 tinmes or nore .
macrpphaghe -abbvesver, i aleadimdg-his igrdifce thiseparticles have
phagocytosis in the nacrophagﬁ; and exterm nate the

notp b RFehrelvi dneergariades i by t BB GisAgeies i toF sno

formuidgggntg grgtthe activation is intended has been made,
and in fact, no phagocytic rate of the rifampicin-containing
PLGA particles has been examined. Incidentally, the
concentration of rifampicih in the macrophages in vitro using
the rifampicin-containing PLGA particles described in this
report is only 0.45 pg/10°% cells. In the case of using ﬁhe
rifampicin-containing PLGA fine particles, not only is the
phagocytosisactivatedbut also the concentrationof rifampicin
in the macrophages reaches 6 pg/10% cells which is 13 times
ormore. Fromtheabove, if intendingto induce the phagocytosis
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 previcus reports, it has not
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difficult to acconplish this only by containing the
drug in mcrospheres. Furthernore, in any previous
reports, it has not 27 7 February 2007 been exam ned
whet her the rifanpicin-containing PLGA particles
exterm nate intracellular tubercul osis gerns usi th
al veol ar macrophages which are the target cells gPdFH%yZOO7
tubercul osis gernms. As is evident in reference to the
af orenenti oned " Macrophage Wi ch Supports Life," the
macr ophages are highly tissue-specific, and thus it is
a well-known fact that the result obtained using the
nmacr ophages resent in blood cannot apply to the
beePﬁ?@WEJgﬁ%Upﬁgeeﬁdgﬁbﬁﬁgégg}C1€T§PPtPH@l§BJ36WéParthleS
macr.ophages.  That _i.s, as a novelty of the invention,
e"t?ﬁﬁ‘lﬁgﬁl t y&F 2R LEdRcept HPE TS GET8Gur §6ing  the
EX | es_ whi ch_ suppor.t. t.his_concept .i_ncl ude t
a1vESEEE, PPN a R e st Srke ibagedonte Foeioanf the
tubgggugggggcy éfm@?t'wi§y130f8$fgeﬁ€!H§1'§ef€?gﬁgg’tﬁpdahe
the high nmedi canent concentration is actually retaine
afokBmbRe i 8h¥eol afvdmes eSwnhBH 'RRpports Life,” the
rifanpi ci n-contai ni ng GA particles are produced and
macPbprbhged amhereifheyextiersicdnaidan fafc t ubedcuhasi Sit is a
gerns in the alveolar macrophages by the fornul ation
wellskabwhofisty thatet R¥aed d1et obltan netdhas ihy tHd aaprephages
al one. On the other hand, it has been w dely known
presaat igrlobeed cennosfapmiy spédieft ics a4t ef i@inacrophages,
subst ances, e.g., hydrogen peroxide and oxygen
e. gr adileala Frepdahaamerdperes iThadnhanced a novelty of the

invention, 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
rifaﬁpicin—containingPLGAparticlesareproducedandprovided
where the extermination of tuberculosis germs in the alveolar
macrophages by the formulation is obviously more excellent than
that by rifampicin alone.

On the other hand, it has been widely 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 Pharmaceutical Sciences
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by the phagocytosis of the particles by the

macr ophages. For exanple, in the European Journal of
Phar naceuti cal Sciences 28 7 February 2007 (Vol. 15,
pp. 197-207, 2000) , it is disclosed that the
production of hydrogen peroxide from cultured
macr ophages whose characters resenble those of 7 February 2007

monocytes in blood is enhanced by phagocytosing PLGA
(Yakt Lol . HWedeY, 2000)s ol sddserlidsed! ik thReoroduction

phagocytosis of PLGA by the nmacrophages enhances the
ophadoogenpeactide fyomEulithersmones repinege ¢ Whose characters

activation of nmacrophages is extrenely diverse, the

rE€HEANTE FRBE eQff hintls ©gEds PALAICEEL s SREHEEH BY dhaddie/tosing
phagocytosis is not directly conbined with

Pﬁ@ﬁa?%%@@glég theophagecytosi 3.5 hen E@%d%ﬂﬁ@ﬁ that the
treatment of the infectioOus di sease |s per f or med,

p}ﬁé’é%‘% ?&:PQ e 1A B h dé;}ﬁ%lr:%g}é I;;?% e{ p@\;aha{g%cytlc

alned 1n ar

That n qrder for the r (%¥

a%l‘éﬁ%u S SR e oaﬁ:adevsay@% L g apnages
(1) facilitates the phagocytic activity of the

l?ra%’f‘%fwﬁ%%é& ?‘b"@ﬁﬁﬁncéhﬁhénpéﬁsﬁff‘@ﬁt i @wdcr%rwqrw@ﬂde

remedy of type (2) or (3) into the macrophages. That
Predugkiendun tihe Phaootytasd sr dgedgti Gt eadedy byomiened with

invention is easily phagocytosed by the macrophages,
eflaantenanesof hehe phhggoyytesastivity by being

phagocyt osed, and thus the concentration of the

r emedhen thise afRQEOPHREESMBAE OSE St hé eiRf&kethl yudi @hesase is

conpared to the case of administering the
performed, a formulation in which a medicament of type (2) or
(3) is 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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remedy alone. That is, in conparison to the drug
i ncorporated into the macrophages in a conventiona
drug solution on the right side, interna
drug-including fine particles according to the
invention on the left side are actively incorporat
into the macrophages to increase the drug %I%%NRHYZOO7
concentration in the macrophages. In this way,
the aepPNFeREFAGLIPRe Ofh&H6C FEPEdYadty iy Msfciaptiages becomes
ess CL I I . v
R by et ne BBt A U R e Pl e the
remedp phageddmnoreshe remedyal hatahehe phapaced itcocddecity
faﬁg of adnigistering the renmedy al one because the
°t ehBBy"81h3Re89Phe phagocytic capacity of the
macr ophages. Specific application exanple:
Tubercul osi s Tuberculosis is set forth as one exanple
Speehfiespeplicabippecspmpéer vBRbSECBLOBRE renedy
presented in the invention. Tubercul osis gerns invade
f r omTuire reslgiaiat drgy datadionth gpulorEnaxamgheotitibyrespect
dropl et, and are phagocytosed by al veol ar
toaticoplifigesivéyipseabt \thephageaytmsesempaddagethealevention.
destined to be deconposed by an attack of protease in

TESe}8ul 5BV fermd hentHber U LI engerB:Avithbthetract to
attack of protease and are alive in the macrophages.

pJﬂﬁéﬁ?E?%ﬁrﬁglqsbﬁ@% et Nahies r SBEQRRAGLS JY 8L Breolar

out o hé macrophages, and persistently~” supply’the
t ubercul osi s

md G PSP L A gy matesnre CheRhEie el et inea
to be decomposed by an attack of protease in cells. However,
the tuberculosis germs avoid the attack of protease and are
alive in the macrophages. These tuberculosis germs in the
macrophages migrate cut 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 in the alveolar macrophages. This ismainly
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rifanpicin, streptonmycin sulfate and ethanbutol are
used. All nedicanments are effective for the
tubercul osis gerns out of the macrophages, but do not
exhibit any effect on the tuberculosis gerns in the
al veol ar macrophages. This is mainly 30 7_Februazﬁ
2007 attributed to that a nmedicament concentrati bheoruary 2007
sufficient to extermnate the tuberculosis gerns is
not obtained in the alveolar nmacrophages. Thus, if
t he nmedi canent concentration sufficient to
extermnate the tuberculosis gerns is obtained in the
veol ar macrophages by taking advantage of the .
é@l&@ﬁ 561 $haft ehBeddceasmndr crRceapragesn isufifd ciless to
possi bl e tq exterm nate the tuberculosis gerps in, the
xtRRTRORAE e opRAGEEU L PRI PP TEaed® N He PHEGYRTE obts Che
alv%% %Eigd@¥%iﬂg_%{der to selectively increase the
ne&icanent oncentTation in the macr ophages. A. Renedy
whi nhanc h cYL]G.ca i ro ;
ol R PLGA o T DYSEEphEnE AR T GRIPRESene to
ext%%fﬁ&gﬁéte\’\@héhcxﬁilalLEEL?E%f@%e&&%gi)gﬂﬂt%i?%%ﬁ?gt%qé)falveolar
macr ophages and effects thereof are described. |
macEBbaBgeRe My ﬁa!ﬁhﬂﬁ%é&t&@@a@ftﬂh@f]ﬁﬂﬂ&é@?hégﬁ BY the
PLGA fine particle formulation (in this section, a
alvEebGArf maerpphtigelse ipeisselss podwidilcd nal exkagradn@fic. the
1. Method for preparing PLGA fine particles (a)
tubptredioglis germs in the alveolar macrophages. 1In this case,

a
attﬁ

the phagocytosis is utilized in order to selectively increase

the medicament concentration in the macrophages.

A. Remedy which enhances phagocytic capacity of macrophages
Using PLGA as an example, alnethod.for'producing'a,remédy
which enhances the phagocytic capacity of macrophages and
effects thereof are described.
I. Enhancement of phagocytic capacity of macrophages by PLGA
fineparticle formulation (in this section, a PLGA fine particle
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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(1) PLGA [poly(lactic acid/glycolic acid) copol ynmer],
nmonomer ratio: 75:25, nolecular weight: 20,000 (Wako
Pure Chem cal Industries Ltd., PLGA-7520) 31 7
February 2007 (2) PVA (polyvinyl alcohol)

pol ymeri zati on degree: 500 (b) Preparation of P'—%ebmaryzoo’)

fine particle formulation (1) 500 ng of PLGA is

di ssolved in 1.5 nL of nethylene chloride. (2) PVAis
di ssolved in water to becone 0.3% (wv). (3) Wen 8
nm. of a PVA aqueous solution of (2) is added to a
solution of (1) and stirred for 3 mnutes, an
oiI-'n-vvater o/ wt y IS|on|sfor

3y
déd’t e, O’dr’rﬂl A RQo&BES lgélt&PPoﬁe)‘JG%e)é 2§00

hssega%'ga;»%do PSS S AR e

bre %@é ‘?rgqp@’f GRRLY isfd 5183 .01 ng%égn{nw.lgg gothylene

arate an urther
chlgggaeg 10 nL of distilled water usi ng a centrifuge.
(6) Drying under reduced pressure in a desiccator for

24 hoursya (i) Mpasiveheidi aaeberdi pbebhut Hongofwlbe.
resulting fine particle formulation is shown in Fig.

2. = iwheavisdent off & oPVA Hguddigirsy 1 dthemplogparediki a€ded
particle formulation has a peak at a dianeter of
to aboutitd oqpnranidl hasdas i sted Hatr dmieitveenan oil-in-water
(o/w type) emulsion is formed.

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

{5} A fine particle formulation is precipitated by
centrifugation {3,000 rpnh_151ninutes), separated, and further
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
a peak at a diameter of about 2 pm and has a distribution between
1 to 10 um. This particle is a solid at ambient temperatﬁres.

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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1to 10 m This particle is a solid at anbi ent
tenperatures. A yield calculated from PLGA (500 np)
used for the preparation and an entire weight of the
recovered fornul ati on was about 32 7 February 2007
90% (8) O her exanples Characteristics (nolecu
wei ght and conposition) of the PLGAfi ne partiCI?;Febmary:’Z'007
additionally made are correctively shown bel ow 1.
PLGA- 5005 (PLGA, nol ecul ar weight: 5,000; lactic
acid/glycolic acid: 50:50) 2. PLGA-5010 (PLGA,
nol ecul ar wei ght: 10,000; lactic acid/glycolic acid:
90950150) 3. PLGA-5020 (PLGA, nol ecul ar wei ght: 20, 000; -
°l'actic acid/glycolic acid: 50:50) 4. PLGA- 7505 (PLGA,

I I ight:. 5,000; lacti i d/ gl li I d:
75: B4} GEneE aREeTrLca, "ol coular vl ght: 10, 000,
75:29) 5 1 O TPLGA, mol ecular .
e W R L e S

the$QK§\ﬁﬁnépa&?h@yéééh&fﬂi@%&ﬁ?%m&ﬁ@JﬁéE%rfEcé&4¥&y§ﬂown

average particle dianeter of e resulting fine
belpaf.ticle fornmul ati on was about 2 gm even when any PLGA
was used. '
1. PLGA~5005 (PLGA, molecular weight: 5,000; lactic

acid/glycolic acid: 50:50)

2. PLGA-5010 (PLGA, molecular weight: 10,000; lactic
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, meclecular ﬁeight: 10,000; lactic
acid/glycolic acid: 75:25)

The method for preparing the PLGA fine particle
formulaticon is the same as 1. (b){1l) 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 ffom.PLGA (560 mg) used for the preparation
and an entire weight of the recovered formulation was aboutr

90%.
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A yield calculated from PLGA (500 ng) used for the
preparation and an entire weight of the recovered
formul ati on was about 900. 33 7 February 2007 2.
- Enhancenent effect on phagocytosis of al veol ar
macr ophages by phagocytosing PLGA fine particle
formation (1) Alveol ar macrophage cells (NR§ 3 g 3February2007
cells ) are prepared at 1 x 106 cells/nl in a nedium
(Ham F- 12K, 15%fetal calf serun) , added in a

24-wel | plate, and 0.04, 0.4 or 4 g of PLGA-7520 fine
particle formulation is added thereto, which is then
cultured in a carbon dioxide gas incubator (370 . (2)

One hour after the culture, the mediumis renoved,

e contalnln 0.25% try %; %fhosphate

2. gf}%ﬁgtf;e%%ﬁ%?%%ﬁ%ﬂt&n ﬁés‘*ﬁo YtR5dEqot] ar ggmrophages
by WHIREIA S {Pprn BN G4 LT 2GHnd i S“QGLE%?M

h .

e TR AR L0 T ) § L Toarec

at §@:| P@q @;@llsﬂﬂLSui §H%\(:§ern§”(ﬁa19rﬁ‘—qz:k n}5%)f Q% Eef J? lrum)
placed in a 1.5 nL a sanpl e tube, centr| uge

addedl Q@0 ar pm—@@mpmut%) anf4d. At es. 4 f@r C@rugr iU BRIGRO,52 0
cells present at an interface are collected, and

finaf tperrtviashe nfothel aeibs Wst bdiBT tHerdt ®f wmclnreﬁibumhen
i s added. Polystyrene latex particles (FITC PSLP)
culwiuredpairt ieclaa mhemetisrz iofe 2yds pmdabeted WB19C) .

(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
0.1mLof80%Percoll(Pharmacia)toprepare40%Percollsolution..
This is overlaid on 0.1 mlL of 70% Percoll placed in a 1.5 mlL
of a sample tube, and centrifuged (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 particles
(FITC-PSLP} with particle diameter of 2.0 um labeled with

fluorescein isothioccyanate (FITC) at 1 x 107 are added, and

amixture is cultured for one hour. Labeling with fluorescent
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fluorescein isothiocyanate (FITC) at 1 x 107 are
added, and a mxture is cultured for one hour.
Labeling with fluorescent 34 7 February 2007 FITCis
for easily performng quantitative analysis. (5) After

the culture, the centrifugation (700 rpm 5 mn éé&
is perfornmed, then 1 nL of PBS is added to nacrogLE ary 2007

in a precipitated |ayer, and the centrifugation is
repeated twice. (6) After renoving 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 nL of distilled water is
FIT&dd@d fRFaians idnt et SipeIh AUt i e it \ann L ye ter
ngﬁlng t he sugernatant 0.1 nL of distilled water is
add BtéﬁsE% dCPhBUEEH | EheaRgnprasupptipn 4400 rpm, 5

niriRd i °”|J{fn S ”rtﬁspei,&@hﬁgﬂ?% 3'51:%%%%%%?@@9*139%
n Y PRk LR Teg oo B borareaUeRTCoRls papeated

twilt@0 cells is neasured. (8) A change of FITC PSLP
phagocyt osed anounts in the nmacrophages by the PLGA

finecpagtteterERbHLhgt BB, 1 §. 8SmEh@WN108NFdaRLEih/PAS is
| ow amount addition of the PLGA fine particle

addiear ol @id erldeest NRédresmskabhytasf adied hempPhAyae¥ticled
capacity of the macrophages, but it is evident that

watbhEl&dddd%@ﬂ'Kﬁe(%upemmﬂﬁmMj180temeabﬁy haili wat dédsthéled
phagocytic capacity.

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, multiplevisual 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 particle formulation is as shown
in Table 1. A low amount addition of the PLGA fine particle
formulation does not remarkably affect the phagocytic capacity

of the macrophages, but it is evident that the addition of 0.4

(ug/mL) noticeably activates the phagocytic capacity.

Table 1 Enhancement effect of PLGA fine particle formulation
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Tabl e 1 Enhancenent effect of PLGA fine particle
formulation 35 7 February 2007 on phagocytic
capacity of macrophages Anobunt of PLGA fine particle
Upt ake rate of FITC-PSLP (s) fornulation (g/nmL) O
11.6 0.004 8.8 0.04 12.3 0.4 20.2 11. Enhancepﬁa%um,2007
of phagocytic capacity of macrophages by Y
| i popol ysaccharide 1. Method of preparing
| i popol ysaccharide (a) Material (1) Pantoea
aggl onerans bel onging to gram negative bacterium
genus Pantoea (b) Preparation of |ipopolysaccharide
on %L Pantoea a I%q?raqf IS adq$d to 7 liters of

I r:\f \lagcf extrac
— /A 0T

/ uu‘g
T g Bt
fOIW%Haquhgr@gynggdy is collected. (2) 70 g of t he

bacterta—body was—suspended—in—560-nmt—-of—di-st++t+ed

water, 50@ nL of 90% heat phenol was addgg, gstirred

at— 65 to 70Cfor 20 mnutey, cooted—and—tterm an
aqueous | ayen4 was col l ected. The col | ect gd gaqueous

"fayer—1s di al yzed
0.04 12.3

0.4 20.2

II. 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 NacCl,
1 g/L of glucose, pH 7.5), cultured 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
of distilled water, 500 mL of 90% heat phenol was added, stirred
at 65 to 70°C for 20 minutes, cooled, and then an agqueous layer

was collected. The collected aqueocus layer is dialyzed
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36 7 February 2007 overnight to elimnate phenol, and
an internal solution of the dialysis is
ultrafiltrated to concentrate by a nol ecul ar wei ght-
200, 000 cutoff menbrane under nitrogen gas at two
at mospheres. (3) A resulting crude frozen/dried b 2007
|i popol ysaccharide is dissolved in distilled watefeoruary
appl i ed on an ani on exchange chromatography (supplied
from Pharmaci a, Q Sepharose Fast Flow), a sanple
solution is passed through a colum using a buffer
containing 10 mMof Tris-HCL (pH 7.5) and 10 nM of
NaCl and a Limulus activity fraction is eluted with
overpaohs 2O v et RbENOGMVRT 2R MHotepRRrlsyolgyion of the
c yYltrafjltrating.this eluted solution, desalting, ,
diadyfdents 4 Fﬁ@fgﬂr&rﬁl’:%ﬂ%ﬁPBF?Pﬁg ARde¥ @ e Ghar weight
|t

2003@@@“ S E et ey s e RiS vae 7t Fnabip 58 ses.
L_? AV\FéSLpﬁ? §rlgr1ﬁggd¥r?o n?ﬁ%i‘é‘&eﬁpépgi €S6LcRride

aIv Macr op agoc

is &iQQBPlI¥§aﬁ?|?ﬂr§tqq (4%;) ‘i:m Q%Bﬁgﬁo%/acﬂfa @Lloln ex hange

R8383) are prepare 6 cel |um

chr()HﬁEbE‘ré%Kay 15964t &dq C@k&ms%lérﬂnaa01aancb-a§@§l‘ijaf@s@ Fast

4-wel'l pl ate. Lipopol ysaccharide is added thereto to
Flohecoaesamggénbolaﬁdohh@scpbbuéa tarpaghoanedlufinausing a

carbon di oxi de gas incubator (37C). (2) After
bufdelt conhgifidng difemMowf T rilre-HEl |(pHaY e51 raansfiérmieéchf NaCl,

a l.5 nL sanple tube, and the nediumis elimnated by
and a Limulus activity fraction is eluted with 200 to 400 mM
of NaCl/10mMTris-HCl (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 alveclar macrophage phagocytosis by
lipopolysaccharide

(1) Alveolar macrophage cells (NRB8383) are prepared at

1 x 10° cells/mlL in a medium (Ham F-12K, 15% fetal calf serum),
and added to a 24-well plate. Lipopolysaccharide is added
thereto to become 1 pug/mL, and the culture is performed in a
carbon dioxide gas incubator (37°C).

(2) After culturing for one hour, thecellsare transferred

to a 1.5 mL sample tube, and the medium is eliminated by
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37 7 February 2007 centrifugation (2,000 rpm 5

m nutes). Subsequently, 0.1 nL of 0.25%trypsin/PBS is
added, the tube is left at room tenperature for 5

m nutes, then, a culture supernatant is elimnated by

centrifugation (2, 000 rpm5 mnutes), and wash
oPFebruary 2007

with PBS is perforned. (3) Thereto, 0.1 nL of th
medi um i s added, and mixed wth 0.1 nL of 60% Per col
to prepare 30% Percoll solution, which is then
centrifuged (8,000 rpm 10 m nutes). (4) After the
centrifugation, the cells present on the |liquid
surface are collected, and washed twi ce with PBS.

cengggdagadiany (21 000 8P he TEMkAS) s adthaedymtdpsiop 1 mL
ith a particle diameter. of 2.0 mat 1 107 is
of Mt GhrRrirLPRRon s AHddied for BHEEnSS: L&) AFtgpom

t he cul tur

en S Iane Lt yioel nf PBS PECRa0BHTand & Hl 0t i oo TESTAPE-aE o
. 4 . i f,
i R S e S R R A T

wit%p@Es5i%iEMh§§9rﬂéﬁ. performed. (6) 1 nmL of PBSis
added to nacrophages in a precipitated |ayer, the

centsj fogatées, (709 nOMb£StAENMEESIn $sPEEbRHTEENd ARdted
the supernatant is renoved. Again 1 nL of PBS is

witadded, mit be conmt pefugali €8 H78BakpMB0% FeRWLES) sbSution,
performed and the supernatant is renoved.
which is then centrifuged (8,000 rpm, 10 minutes).

(4) After the centrifugation, the cells present on the
liguid surface are ccllected, 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 107 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 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.
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38 7 February 2007 (7) After renoving the
supernatant, 0.1 nL of 10%formalin/PBS is added to
the cells, is fixed for 5 minutes, then 1 nL of
distilled water is added, the supernatant is renobved,
1 m of distilled water is added again, and the
supernatant is renoved. (8) After renoving the
supernatant, 0.1 nlL of distilled water is added to
suspend the cells, 0.02 nL of the suspension is
taken, spread on a slide glass, and dried. (9) Under a
fluorescent mcroscope, nultiple visual fields are
phot ogr aphed, and the nunmber of NR8383 cells which
have’’ i idéeFor aeRavVERTCiPS pspeerppapsl| ik mL of 10%
neasured. (.10) The increase of the . ,
forfpianpdis. éﬁa@mged tBoGRL L50f Lond irfgeh SpFageBipytes,
t he |i popol ccharjde.is h in Tahle 2. It is
ehe f pb B P T BREGE arta e SR ke ittt  rerlotred,
opt [ Lyated he Li.popal ys har i
T e S A

is P¥mdkicRopol ysacchari de Addition anount of Uptake rate
of FITGPSLP (% |ipopolysaccharide (g/nm) 0 31 1.0

51 (8P nrabriéalolri4@P¥he 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) Undera fluorescentmicroscope, multiplevisual fields
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 macrophage phagocytic capacity by

lipopolysaccharide

Addition amcunt of 1Uptake rate of FITC-PSLP (%)

lipopolysaccharide (ug/mlL)

0 31
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B. Renedy which acts upon pat hogens in macrophages
Effective mgration of rifanpicin (antitubercul ous
drug) into macrophages by phagocytosi ng RFP-PLGA fi ne
particle formation. 1. Preparation of PLGA fine

particle formation which internally includes 7 February 2007

rifanpicin (a) Materials (1) PLGA [pol y(lactic

aci d/ glycolic acid)copol yner] nononer ratio: 75:25 or
50: 50, nol ecul ar weight: 5,000, 10,000 or 20,000,
Wako Pure Chem cal Industries Ltd., PLGA-5005, 5010,
5020, 7505, 7510, 7520. (2) Rifanpicin (3) PVA

| i | | hol | i i d : 500. b
B. R A 6T B R PR H TSGR | SR SRR TR ( 1)
PL 500, .and r.if i Ci Q, .50, 100 200
o Sebi VR it e P R et b R0} R sgna)
. i i t b 0..39 e
intp® B EPANETRL D olE Ao d B A EIR, OriSh BN e d ) piRRc1e

fors@kybion of (1) and stirred for 3 mnutes, an o/w type
enmul sion is fornmed. (4) (3) is added into 200 nL of a
PVA aqueous solution of (2), and stirred at room
tenperature at 520 rpmfor 3 hours. 40 7 February

1. B¥Pard S)omoffi PesAai he@eerf f TalFarin@h ibs WL Phtatadlly
incgﬁdes rifampicin
{a) Materials

(1) PLGA [poly(lactic acid/glycolic acid)copolymer]
monomer ratio: 75:25 or 50:50, molecular weight: 5,000, 10,000
.6r20,000,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 methylene 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 sclution of (1) and stifred for 3 minutes, an o/w type
emulsicon 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.
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centrifugation (3,000 rpm 15 mnutes), separated, and
further washed twi ce by adding 10 nL of distilled
water using a centrifuge. (6) Drying under reduced
pressure in a desiccator for 24 hours. (7) The
produced PLGA fine particles (nolecul ar  weight
conposition) are correctly shown below 1. RFP- PL
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 acid:
50:50). 3. RFP-PLGA 5020 (PLGA, nol ecul ar wei ght:
20,000; lactic acid/glycolic acid: 50:50). 4,
RFPI ?DLG& 75bme ( PRGAL ckormulakight 15 DoRCipibeted by
g{ ycollc acid: 75:25). 5. RFP-PLGA 7510 (PLGA,
ce“r?&ll a&rl%u 3h 00 ZpTHOAS mJPH{ﬁef% aéPH’F@'P&@éilru%n%éudFther

wasBGR005% abti EHI of Jobld oS T4L08) "R using a

cenQ% éle size distribution and the characteristics of
sultlng fine particle formul ati ons were the sane

th I f;
neh?;ﬁ_\sy?{lg Lﬁdgknﬁ ea&gacgﬁeégﬁ%u g)gn eglc@a%r for

ruary

ebruary 2007

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/glycelic acid: 50:50}.

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

4, RFP-PLGA 7505 (PLGA, meclecular 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. REP-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 wefe the same as

those of the fine particle formulations of PLGA alone (A. I.
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(8) The fine particle formation of 4 ng where 0, 50,
100 or 200 ng of rifanpicin is contained in 500 ng of
PLGA is dissolved in 1 nL of nethylene chloride, and
subsequently an absorbance at 475 nmis neasured by a

spectrophotoneter. (9) Amounts of rifanpicin recoyﬁdggmyzoo7

in RFP-PLGA fine particle formation (fine particle
PLGA- 7520 made up of PLGA nol ecul ar wei ght of 20, 000
and lactic acid/glycolic acid of 75/25) are shown in
Table 3. As is evident fromthis result, it is found
that rifanpicin has been efficiently fornul ated.
Tabl e 3 Amounts of rifanpicin internally included in
1. Rid- BUGA - fine particle formulation Rifanpicin (ng)

()18 %5]?“‘ bagtaste] 'rr%églgéné%ﬂ?ﬁéb %8%'%‘9690, 100
or R0 RheToh THBRGY R Sortl ST épkﬁ%@éﬁgﬁ%%é’ﬁ?s&owed
00
L e R T A P e

at fmr% an \ﬁ%%swe%w' e QBN eIl Si fi cat | on

nmet hod i s an emul S|f|cat|on
{(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
(%)
0 500 -
50 500 83
100 500 82
200 500 89

2. Other method for preparing RFP-PLGA fine particle formation

(membrane emulsification method, known in the art)
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nmet hod where one (dispersion phase) of two kinds of

liquids which do not blend together is pressed to

di sperse in another liquid (continuous phase) through

a porous glass nenbrane. By the use of this nethod,

it 1s possible to obtain an enulsion wth unifor,m:b 2007
particle dianmeters. (a) Materials (1) PLGA ebruary

[ poly(lactic acid/glycolic acid)copolyner] nonomer

ratio: 75:25, nolecular weight: 10,000, Wako Pure

Chem cal Industries Ltd., PLGA 7510. (2) Rifanpicin

(3) PVA (polyvinyl alcohol) polynerization degree: 500

(b)_Preparation of RFP-PLGA fine particle formation

( 1) UPlieA agtrmiper b M iLBdddiceitd ocroee Wyedr hgi RERT Plh /310
. 10 nL of _nmet hyl ene chl oride. (ég éﬁ%A Is dissolved in

FinGa PEr ti G e S6FEAT 18 M@ )PTeRae%Men a sol uti on of

PRERTESEENERU SN TS LR

i t hi .sizes Q.49 i |~i n-wat er. .
e R B MRl Rt By o bR By e s
whi(%glodgtn@é VA AR 30k Ut EeBs b A3 Ji sbrdany, %%gher

), and stirred at roomtenperature at 520 rpm for
1igheur scof®indohs )t tﬁk@ufgﬁreﬂ’%lo&blu%nglésﬁﬁr%%km&rﬁi £edpy

by centrifugation (3,000 rpm 15 mnutes), separated,

theandef ofttiets 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 alcohol) 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 0.3% (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 agqueous solution of
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washed tw ce by adding 10 nL of distilled water using

a centrifuge. (6) Drying under reduced pressure in a

desiccator for 24 hours. (7) An average particle

di anmeter of the resulting fine particle fornulation

iIs 1.98 m Avyield of PLGA calculated from PLGA 0

ng) used for the preparation and an entire wei ghtp'(?%fr"‘aryzoop"

the recovered fornulation was about 90% The yield of

rifanpicin was about 75% This particle is a solid at

anbi ent tenperatures. 3. O her exanpl es by nenbrane

emul sification nmethod The RFP-PLGA fine particles

(rmol ecul ar wei ght and conposition) other than
(2)RFRIPLER1TSEE Ritn&opar FREPETRERKEI afi A0 WP efor 3 hours.

coll ectively shown below 1. RFP-PLGA 5005 (PLGA

nol éeul & herghPaigde faErpéataend g yEB??éPéEF‘Hed by

cond QoA Tt - DL0i bt JoaT A Ger v B6RBy: R ke
wa s T 2007 RLIIDI 3 Dol S8 -o5 00y S pphny

 cenl; 4 GA nol ecul ar weight: 5,000; lactic
acid/glycolic acid 75:25) 5. RFP-PLGA 7520 (PLGA

ol egyl BEyYWBEINhae20r@80cekaglreGsure in a desiccator for
24 hours.

{7) An average particle diameter of the resulting 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 sclid at ambient

temperatures.

3. Other examples by membrane emulsification method

The RFP-PLGA fine particles (molecular weight and
compoéition)otherthanRFP—PLGA?SlOfineparticleformulation
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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acid/glycolic acid 75:25) The nethod for preparing
these RFP-PLGA fine particle fornulations is the sane
as the above nenbrane enul sification nethod except

ki nds of PLGA. The average particle dianmeters of the

resulting fine particle formulations are 2.20 pm§
PLGA 5005, 2.66 min PLGA 5010, 2.29 gmin PLGA bhgpuary 2007

2.00 pmin PLGA 7505, and 1.85 pm in PLGA 7520. All
yi el ds of PLGA cal culated from PLGA (500 ng) used for
the preparation and an entire wei ght of the recovered
for mul ati on were about 90% The yields ofrifanpicin
e about 87%i n PLGA 5005, about 78%in PLGA 5010,
ac LAY ARG AP0 5020, about 91%in PLGA 7505, and

Ao R e e MRS L L IR 1

tai_ cl 50..ny) ared by the menbrane
aCl IlémfO célaocnlrgynep‘% vvere di spersed in 5 rrL of

ph0§ pﬂz’é er 263 @'ﬂGA rﬁoi’e Q f—‘&}%h O]O'E(fl IYbauct:l.c:
7 R,

ret a| ne terrper ature e super Hat ant $

aciWga el eg:taqglcpvg ddyre by the 45 7 February 2007
centrifugation, and 5 rrL of the phosphate buffer at pH

7. ﬁhélﬂ@tﬁodSEbEngkbpanﬁé4tNEséa&F@d@%@Atth@epartlcle
remai ning fine particles. (3) A concentration eluted

forimliahd sipesnahardanve s smeas uilesive mBad r@as emalentf iwas ion
performed using a spectrophotoneter at a wavel ength
metgod4 2xaapt kinds of PLGA.

The average particle diameters of the resulting fine
particle formulations are 2.20 um in PLGA 5005, 2.66 pm in PLGA
5010, 2.29 uym in PLGA 5020, Z.00 pm in PLGA 7505, and 1.85 pm
in PLGA 7520. All yields of PLGA calculated from PLGA (500
mg) used for thepreparationandanentireweight of the recovered
formulationwere about 90%. Theyieldsof rifampicinwere about

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

5020, about %1% 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) prepared
by the membrane emulsification method were dispersed in 5 mL
of phosphate bufferat pH 7.4 (ionic strength: 0.154 M) retained
at 37°C (temperature).

(2) The supernatants were collected over time by the
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(4) Rates of rifanpicin released fromrespective
RFP- PLGA fine particles into the supernatant are
shown in FIG 4 and FIG 5. Fromdata of the present
experinment, it was shown that releasing rates of

rifampicin fromPLGA with nol ecul ar wei ghts - of g%ﬁumy2007

and 10,000, i.e., PLGA 5005, PLGA 5010, PLGA 7505
PLGA 7510 were fast. Fromthese results, it has been
shown that the PLGA conpositions in mhich t he

nol ecul ar weight is 5,000 to 10,000 and the ratio of
lactic acid to glycolic acid is 50:50 or 75 25 are
excel lent, in n1gration of the drugslnto

CenfgdtoRAgES A Pﬁ@aﬁég‘@cybegpea b“Scéﬁeébﬂ\Pé” 4 {ionic
»e-GRSGEE, ol ) Rl o1 AT AT GH B R
kﬁj %cﬁloéer{t]l)a Thc?n 8&8@6“ ed REE-LL@h fLine particle oq.

|A |onNn IS erse aga|n| pﬁé§ ah

Thecﬁggéhggﬂgﬁkoﬁaéﬁggrfg ed @% % )ﬁpééiﬂﬁ H! & at a

elimnate arge particles, neprtlc

wavkaemdlat i sGabert, 30%in melght) prepared in sizes of
about” 46 7 February 2007 1 to 3 mby mcroscope

obses yabiter @f eifangditan tdeed O EWor0re xNEt i PEREFS~PLGA
(2) Cultured NR8383 cells at 5 x 105 cells/0.9 nL in a

finreghumialespiated the aupérneltlngl atre sbovz dy TIL.nd and
of each RFP-PLGA fine particle formulation is added
FIGt her etity;omaddtacef ttineedr éoent 24wy Snent, it was shown that
releasing rates of rifampicin from PLGA with molecular weights
of 5,000 and 10,000, i.e., PLGA 5005, PLGA 5010, PLGA 7505 and
PLGA 7510 were fast. From these results, it has been shown
that the PLGA compositions in which the molecular weight is
5,000 to 10,000 and the ratio of lactic acid to glycolic acid

is 50:50 or 75:25 are excellent in 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)
isperformedtoeliminate large particles, andthe fineparticle

formulation {(about 30% in weight) prepared in sizes of about
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(3) After the culture, the nediumis renoved, 0.1 nL
of 0.25%trypsin/PBS is added, then |eft at room
tenperature for 5 m nutes, subsequently the culture
supernatant is renoved and the washing is perforned.
(4) 0.1 nmL of the mediumis added thereto, and M-
with 0.1 nmL of 80% Percoll to prepare 4O%Percollﬁ%nmry2007
solution. This is overlaid on 0.1 nL of 70% Per col
placed in a 1.5 nL of a sanple tube, and centrifuged
(8,000 rpm 10 mnutes). (5) After the centrifugation,
ceIIs present at an interface are collected, washed
h PBS, and subsequently rifanpicin incorporated in
1 tPhs HcbVant SreREPRR (R SH 1T TR ﬁweeﬁéedc%%rmtﬁe fodgpwing
nt of rifanpicin is determ ned from an
exPﬁE&EFQ%ﬁCe at 475 nm (7) As a control, a

B IYEFHLL LX) dgpf QL oL ULL OB 60@ AR AL in

e sane anbun con

medREﬁ Ekgﬁpié Edp§£t59%§ wéﬁiﬁ? &@” r@ﬁﬂf@?mﬂE@fseach

7 Fe ruary to a late to

RFP\Mr»rL@m 1f e OpatRecmeditypr, 5 Addgad, 1saraqidﬂlﬁ83§§e£§£4is and

are added thereto. (8) The cells are cultured for

culhoues, raubsequenids, the cells (5 x 105 cells) are
collected, and rifanpicin in the cells is extracted

wi t h3 mRfhd enhec bludrtivde., Ok dptake asowsmceved, 0.1 mL of
rifanpicin by the macrophages are
0.25% trypsin/PBS is added, then left at room temperature for
5 minutes, subsequently the culture supernatant is removed and
the washing is performed.

(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 centrifugation, cells present at an
interface are collected, washed with PBS, and subsequently
rifampicinincorporatedinthecellsisextractedwithmethylene
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
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shown in Fig. 3. It is shown that rifanpicin at about
19 times is incorporated in the addition anount of 40
(g/5 x 105 cells/well/m) of rifanpicin in the case
of the present RFP-PLGA fine particle fornulation
conpared to the conventional nmedium containing
rifanpicin. C. Medicament (A + B) which enhances ’ February 2007
phagocytic capacity of mnacrophages and acts upon
pat hogens i n nmacrophages Enhancenent effect on
phagocytic activity of macrophages by phagocytosing
RFP- PLGA fine particle formulation 1. Preparation of
RFP- PLGA fine particle fornulation (a% Mat eri al s %)
addpdcpe[ Ayt Pd 236 an‘N@/bféb.%nﬁcpé)E Porsarery 1s added,

75: 25 5Q: 50, I I h
and NGUOE 3, 650G aFE F0Msh & m)r:Cg:h::n neyont:
| nd Lt PL GA- 5005 0, 7505, ,.7510,
LEobE) (858 b S RhE a0k B0x 1308055 8ppRMRenc 1y
enelpOb Y 1yl ﬁloeo%ggﬂ%& REASRLLG, CeRice ¢ 000 (D) 1o che

repara |on of fine partléle ornu

celE%G%s5%%tE%d%Eh'NJEHWMéHH&I%%EfEthfﬁéQ§SQ|Ved |n_
.5 nmL of nethylene chloride. (2) PVA is dissolved in

wat es) tuhNSEOEIhnI% oW ¥) Fampb3riMNeP tthdmafrcphRes are

aqueous solution of (2) is added to a solution of (1)
shoandistEirg .ed.f oI t 3 Irshvivesthat 0/ furpipein at about 19 times
is incorporated in the addition amount of 40 (pg/5 x 10°
cells/well/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 macrophages
Enhancement effect on phagocytic activity of macrophages by
phagocytosing RFP~PLGA fine particle formulation
1. Preparétion of RFP-PLGA fine particle formulation
{a) Materials

(1) PLGA [poly(lactic acid/glycolic acid)copolymer]
monomer ratio: 75:25 or 50:50, molecular weight: 5,000, 10,000
or 20,000, Wako Pure Chemical Industries Ltd., PLGA-5005, 5010,
5020, 7505, 7510, 7520.

(2) Rifampicin
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emul sion is formed. (4) (3) is added into 200 nL of a

PVA aqueous solution .of (2), and stirred at room
tenperature at 520 rpmfor 3 hours. (5) A fine

particle forrmulation is precipitated by centrifugation
(3,000 rpm 15 mnutes), separated, and further

washed tw ce by adding 10 nL of distilled water d@?%ﬁumy2007
a centrifuge. (6) Drying under reduced pressure in a
desiccator for 24 hours. (7) The particle size

di stribution and the characteristics of the resulting

fine particle formulati ons were the sane as those of

the é article f0£ ations of_ PLGA al one (A
%Vg) p?%¥V#%é ¢ %P?ﬁ&%|R9%¥W%ﬁ%&ﬁ%&??ﬂﬁ¢%¥ee 500

d
S P G e TS TR R te

I I .
s i e e e

1_5Lﬁﬁ)6%[%gﬂﬁy}gﬁgiéﬁ&?Figg fol | owi ng experlnents 2.

Enhancenment “of nmacrophage phagocyti c act|V|ty by

phagosybosi ig BiBsBLGAS iiRe wRdlld ¢l Yl 1P (Sw/v)
formulation (1) Alveolar macrophage cells (NR838

are (prephased all, bix al@bacelhsbak splatmBdi ¢ (HaMs added
F-12K, 15% fetal calf serum , added in a 24-well
to @l atodutaeh @M012A,) GNP sarirkred goof PheGAutes, an o/w type
emulsion is formed.
(4} (3) is added into 200 mL of a PVA agueous solution
of (2), and stirred at room temperature at 520 rpm for 3 hours.
{5) A fine particle formulation is precipitated by
centrifugation (3,000 rpm, 15 minutes), separated, and further
washed twice by adding 10 mlL of distilled water using a
centrifuge.
(6) Drying under reduced pressure in a desiccator for
24 hours.
(7)Theparticlesiéedistributionandthecharacteristics
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 disperéed again in
PBS, the centrifugation (400 rpm, 5 minutes) is performed to

eliminate large fineparticle formulation, andthe fineparticle
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fine particle fornulation is added thereto, which is
then cultured in a carbon dioxide gas incubator

(37C). (2) One hour after the culture, the cells are
transferred to 1.5 nL of a sanple tube, the nmediumis
removed, 0.1 nL of 0.25%rypsin/PBS is added, Feb 2007
am xture is left at roontenperature for 5 m'nute7:s,emaIy
then the culture supernatant is renoved, and washing

is perforned. (3) Thereto, 0. 1 nL of the nedi um and

0. 1 mL of 90% Percoll are added to nake 45% Percol |

and subsequently the <centrifugation (8,000 rpm 10

m nutes) is perforned. ,(4) After the_centrifugation,
forpl atdiny BRAGEERE o Shees PGURROGY Aake Arkm 1S uséd for
théﬂ%& %pted, and washed twce wth PBS. Subsequently, 1

it Coft PHES AP UHiSs that used in (1) is added.

FITCGPSLP with a particle dianeter of 2.0 mat 1 x 107

is added, which is then cultured for one hour. 50 7

F f I aat
S S T e e e

phagolytiodieg Rrbebl.cat £{ R8P at&IWEs At I 2P BRHEStion
Subsequently, 1 nL of the medium 1s added and then

t he(TemIvédolad irde { AMh g be Bl 41 (ML 3) SirdPYdedmd at
(6) 1 nmL of PBS is added to nmacrophages in a
1 xpr®cipllarel in aymedithe(Kantir-faKyat5enf €790 ¢4 s rum) ,
mnutes) is perforned, and the supernatant is
addegnded. 2Agaied 1l phiatef, PBS 0s 0ddded,. 12 or 1.2 ug of PLGA

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 cells are transferred
to 1.5 mL of a sample tube, the medium is removed, 0.1 mL of-
0.25%trypsin/PBSisadded,andxtureisléftatroomtemperature
for 5 minutes, then the culture supernatant is removed, and
washing is performed.

(3) Thereto, 0.1 mL of the medium and 0.1 mL of 90% Percoll
are added to make 45% Percoll, and subsequently the
centrifugation (8,000 rpm, 10 minutes) is performed.

(4) After the centrifugation, the cells present on the
liquid surface are collected, and washed twice with PBS.
Subsequently, 1 mL of the same medium as that used in (1} is
added, FITC-PSLP with a particle diameter of 2.0 pm at 1 x 107

is added, which is then cultured for one hour.
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the centrifugation (700 rpm 5 mnutes) is perforned
and the supernatant is renoved. (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
distilled water is added, and then t he centrifug
(700 rpm 5 mnutes) is performed, 1 nL of disti Iahl:e%’maryzom
water is added again, and the supernatant is renoved.
Thereto, 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 dried. (8) Under
aflgg ent microscope, nultiple visualfields are
e

pho F%Flt%ﬁdc¥%ﬁuﬁﬁnb%?ecﬁu@?@ﬂﬁ%ﬁm%ph%g@§noved 0.1

3 FI TC- PSLP
L GO0 vt} 55@ Wil 3/ s mraid AR LaSere s pErpRt proom
te“g%agoc OSI s tose%ﬁs\(l}A# X r%gﬁrq ag%gﬂd li,:ch}eué[}.e);ilum

is %Q@Ed BHH”EEQB'QHe' eﬁér%EQ iBnT??bS prlt5lﬁinutes) is

evident that the agocy t| capaci
pertRahRRhages is actlvated by the RFP PLGA fine
particle formul ati on. Table 4 Enhancenent effect on

phageryt asi 6f HBFLEGESLE Y malif3dBdged! La avprelifavaited
phagocyt osed the RFP-PLGA fine partlgﬁg f&?ﬁtlaﬁ?ﬁh ©

layRmyunheoteREPi PhGAtfibne (WUpDakem| ab eniafutfd SHC-iRSKR H{fo)rmed,
particle formulation (g/nL)

and the supernatant is removed. Again 1 mlL 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,
thenlmLofdistilledwater is added, and thenthe centrifugation
{700 rpm, 5 minutes) is performed, 1 mL of 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 on a slide glass, and dried.

(8) Undera fluorescentmicroscope, multiplevisual fields
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 amounts phagocytosed by

the macrophages due to phagocytosis of RFP-PLGA fine particle
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0 31 0.012 45 0.12 47 1.2 52 Fromthe above
results, (1) it has been denonstrated that the PLGA
fine particle fornulation and |ipopol ysacchari de
activate the phagocytic capacity of the nacrophages
Also, it has been denonstrated (2) that the n1gr L
of rifanpicin into the macrophages is remarkabl y Feobruary 2007
i ncreased by being internally included in the PLGA
fine particle fornulation, and (3) that the" _
phagocyti c capacity of the macrophages is activated

even when rifanpicin i-s contained in the PLGA fine

artlcle fornul ation., Therefore, the

Formul @Amioet i-sc Gt AWy LB e - 5317 ipekrisloptoodpt the

partlcle fornulatio ctivates the phagocyti.c capa
phalgp Wg&g : %lT?ﬁﬁO?}Ha?ﬁg Pl orLhEa Ry e
r| I£Gi |on the macr ophages, and thus
RED P %EPFEH% §%| g%ﬂﬁb  the obj ect of the

|nvent|on to eff|C|entIy affect agai nst the pathogens
retained in the macrophages. The above results
TabilRdi4CaERh QALREATPLE raE ¢! Bﬁ Bﬁ&%bc&%%q}é Wrerg i®sLp by
remedy which acts upon the pathogéns in the
NR8OBCI@PNBY @B ics 18 f&phhyolyt oisReOF ORFPEPLIGA £i€e particle
macr ophages by ' faC|I|tat|ng t he phagocytic activity
forofaltltée omacr ophages” which is a basic concept of the

i nvention.
Amount of RFP-PLGA fine Uptake rate of FITC~PSLP (%)

particle formulation (pug/mL)

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) that the migration of rifampicin
intothemacrophagesis remarkably increasedbybeinginternally
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
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3. Exterm nating effect on tuberculosis gerns in
macr ophages by phagocytosi ng RFP-PLGA fine particle
formul ation (a) Method of neasuring viability of
tubercul osis gernms (BCG in macrophages (1) Dried BCG
vacci ne was dissolved in saline (12 ng/nL) , stirred,
subsequently KRD nedium (3 to 4 nL) was transferﬁé%%”““y2007
to a T-25 culture flask, then 40 L of a BCG suspension
Paksichaderrntmr el on agid vaRasuEbg PrRIC@Y i ¢ saBsaidy af the
37C. (2) In the experinment, a bacterial solution and
mgtasphapeads weselpinged ah a tl¢i o Licdedlsed a safghpicin
tube, which was then stirred for one mnute by a
cyAtérR¥ratxen. i Sullseduriidphagddle ahaic tBukahakedyivwasossible
di spersed by sonication for 5 mnutes 53 7 February

t 8L onSll ih ﬁﬂe%ﬂf&%ﬂk%ﬂ@%ﬁ?éntﬁ%h 8283 ceehksyaiffect

a concentration of 1 x 106 cells/nL were placed in a

agéfﬁgk(éﬁégﬁaﬁﬂgg§ﬂs ¥8k9?ﬁe?n£%zﬁhﬁ %gﬁrobﬂgﬁggqlo§hé above

er ne per ce plicity of ~ infection

=10).. dded 1] cul i
OFRA S P C375HR o hs Biedi alart dfikre the remedy

i ncubator for 4 hours, the centrifugation at 2,000 r@nw
whirh 2Chi HRePR S NeseFiBRyeRa ThERE MAfEPPRARER ASF i RFtLVely

. supernatant was renoved. Using a serum free nmedium _

ineRenpsateddn thenarrgphapes hb'st 2 epbbt 2bingitbe pagocytic
elimnate bacteria present out of the cells.

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 uL 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

wasthenstirred foroneminutebyavortexmixer. Subsequently,

the bacterial body was dispersed by sonication for 5 minutes
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(5) NRB383 cells at a concentration of 1 x 106
cells/nL were seeded in a 24-well plate. (6)
Respective RFP-PLGA fine particles at 10 per cel
were added to the culture nedium of NR8383 cells. (7)
. After phagocytosing at 37C in the carbon dioxide
i ncubator for 4 hours, the particles present out?%%%nuuyZOO?
the cells were elimnated using 25%trypsin. (8) 80%
Percol |l was added to nmake 40% Percol |l -cell solution
and further 70% Percoll was added to nake a density
gradient. After the centrifugation (SORVALL Bi of uge
Fresco) .at 10,000 rpmfor 5 mnutes, the cells at an
using @ry Ad&NFSCNeSh WAhd  70% Per col | wer e coIIected
from RFP- PLGA.

zoo?fﬁg‘?éf% 1 s Y 13 BneE R Lo P gk Foh Sl : Sl s /mL
P 0

were fERISE i 2O aﬁ%g%%agq%éﬁetfﬁégﬁrggiﬁbgﬁ fLP.  The

tub%% ﬁ)go%ét%ﬂ. YPLAY, TBEB] 22i16! BRRoeAl 1 (hareiAifeity or

lnf@%%%e (#oT a:l@qn%mer addddy of o O n@éﬂ, c@DQuBQ Igédlum

t her eof was d| uted with 1 nL of PBS at use.

di seo) vadtbR RBItihgoneentratiagna Qfa@&orﬁ)gﬁﬂbx1§€d gas
50 | thereof was diluted with 1 nL of PBS at use.

inchgualbrafount shofirdj | the o afdg&Bi per £t it x@wh afgn for 5
used for staining. This m xed solution (1 L) was

minptgsedS6R158) svadepgt fissned, Land then bdot enipedrnatant was
sol uti on was pl aced t hereon,

removed. Using a serum free medium, likewise the

centrifugationwas repeated twice toeliminate bacteriapresent

out of the cells.

(5) NR8383 cells at a concentration of 1 x 10° cells/mL
were seeded in a 24-well plate.

(6) Respective RFP-PLGA fine particles at 10 per cell
were added to the culture medium of NRB383 cells.

{7) After phagocytosing at 37°C in the carbon dioxide gas
incubator for 4 hours, the particles present out of the cells
were eliminated using 25% trypsin.

(8)80%Percollwasaddedtomake40%Percoll—cellsolution,
and further 70% Percoll was added to make a density gradient.
After the centrifugation (SORVALL Biofuge Fresco) at 10,000

rpm for 5 minutes, the cells at an interface between 40% and

70% Percoll were collected to separate the cells from RFP-PLGA.
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which was then left at roomtenperature for 2 m nutes
and observed under a fluorescent mcroscope. In the
living bacteria, FDA is deconposed by esterase
activity derived fromthe bacteria to emt
fluorescence with a green color. On the other hagciJb 2007
in the dead bacteria, there is no esterase acti vi'throruary 200
therefore, staining with FDA is not observed, and the
bacteria are stained with EBto emt fluorescence

with an orange color. (b) Exterm nating effect of

RFP- PLGA fine particle formulation  incorporated in

macr ophages b hagocytosis on tuberculosis gerns (1)

I'n &?S&S%r@g ééa‘% rd kewise Ehai aantijfegpbéenoms repeated

st ubercul.osis q?rns i n the macrophages by RFP-PLGA fine
twige o 1 Mgt RancRd Y- 2007 the RFP- PLGAfi ne

' 1.ni.st dtoth S
(it BhnRaEEST fectidi e (Fs LEEHSurDY: So08: ey Siiien vere
\/ I t t | osi.
mel B8 MBS L Y RIEPETURSERE Y BRr SIPPRESTR HiePoare
: : |t f 1
i, by 325 (B8R PR IR BoTg et acetone =t
a cBReeAPRAEes by tNaPRAJOaHHOSH 11 exbirkiiredaaad Nsted Rt
tubercul osis gerns in the nmacrophages are shown in

1 mEigf PBS ht use eviEeRhstdbssbheetintd @08l htlffoncentration
concentration of rifanpicin is significantly higher in
of e pgdosagendf SRFPLPEGArfedmerazardiileites] adrdhaiinimig of PBS

rifanpicin of about one twentieth (MJ =10, an
at esei-mabeadali fagphtenodnoddutiesbdDal and EB were mixed and

used for staining. This mixed solution (1 pL) was placed on
aslideglass, 1 uL of thebacterial solutionwas placed thereon,
whichwas thenleft at roomtemperature for 2minutes and observed
under a fluorescent microscope. In the living bacteria, FDA
is decomposed by esterase activity derived from the bacteria
to emit fluorescence with a green color. On the other hand,
in the dead bacteria, there is no esterase activity, therefore,
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 oi:der to examine an exterminating effect on

tuberculesis germs in themacrophages by RFP-PLGA fine partidle ’
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and thus rif anmpicin in the f ine particle fornulation
corresponds to one twentieth of the anobunt in the
case of adm nistering rifanpicin alone) than in the
dosage of rifanpicin alone (100 g/nmL). The
adm nistration of the RFP-PLGA fine particles to é;ﬁgl 2007
al veol ar macrophages infected with tubercul osis a FREMTY
extermi nated the tuberculosis gerns in the cells at an
efficiency of 20 times or nore conpared to the
adm nistration of rifanpicin alone. That is, by
admnistrating the drug via the phagocytosis of the
particles, a treatnment coefficient was inproved by 20
theRERsPIGA fbre PrEgdrdiessde bt 2ERdnaRtrredic il e g caprdages
of the drug per se. 56 7 February 2007 Provisjon of
(maFERRASIGR] oI HSRET { WEER SHEBGEFHOS L 99Ey) ophich have
nmacr.ophages and. act 0 crophages in dysfunctional,
pre e A BR R e P RBEE D BRER 99 Mg e 94 Eine
h hnf | fe i cer 1] his is
P R he s PR bl e Ry

for g3 PrrslRSANGES FrOk xR nliinMinkP hggadéfcte&mn%%%%g %g@%%t s

are accunul ated for the purpose i mnating

REPS@NCANwiEEEh $ni gfrfa tide 1 FREH O RRRASH NARIs Egrtr@ b}iagb&?ﬁosis
e

-~ cancer cells are injured and vani sh. wever, if f
exhiradteghagasnstunaki enbabaanmalilsy getrie canehe gekksphages

cannot be injured, grow and results in the fornmation
areobhavwhunor Fhgss.6.As Idesicy i deitderat r €laaly, thy aotireatiiglar

t he macrophages, it becones possible to also injure
conchatganéen edl Irdfampdradfrories $ignbEicentlyngigher in the
dosage of RFP-PLGA fineparticlescontainingrifampicinof about
one twentieth (MCI=10, anestimated rifampicinamount is 5ug/mL,
andthus rifampicininthe fineparticle formulation corresponds
to one twentieth of the amount in the case of administering
rifampicin alone) than in the dosage of rifampicin alone (100
pg/mL) . The administration of the RFP-PLGA fine particles to
the alveolar macrophages infected with tuberculosis germs
exterminatedthetuberculosisgermsinthecellsatanefficiency
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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t he phagocytic activity of the macrophages, it is

possible to nmake the macrophages w th dysfunction

acquire a cytotoxic effect on the cancer cells, and

to effectively treat the cancer. On the other hand, as

shown in Table 2, the phagocytosis by the alveo

macr ophages was enhanced by 166% by the treatnen7q&hn”“y2007

wi th |ipopol ysacchari de &1 g/mL),and the al veol ar
Pra¥tsphnges remady adriioi éel%ytﬁﬁ@5| Pheperysaecaaiivety of

Thus, it appears that the al veol ar macrophages whose
m@hagphggés aapacitisyuhas mammpleagey anedybfunbeional state.

| i popol ysaccharide elicit the cytotoxic effect on

| ung Tmancey eedd sknokhergiay & ypiers, 1 \amiearil€ icrdpitages
cytotoxic effect on lung cancer cells of the alveolar

1R¥1 Yt FEBE UBK Yoot t&%%ﬁa@@hag%l@% WHfd By tHR fact that
| i popol ysaccharide is shown. Specific appllcatlon

3 t
bEXZTRL %ar}‘fglgg)%qg%ﬁ‘f,%{%@ﬁ%b tQBtF@g £&P 4 glng body,

cancer veo FTB.CFOD age
the_applicat 1. Actiyaty.on.
e s osﬁsg%%cwi ShAPyosies RAfRGEe ghe ! Hifdcing
£ 0" culture fi aIv%% nacro ha es wth Sato Iung
Reragcercesfis ¢ 1)l S8R ARG RS YOLE MG atY o hgreancer
x_ 106 ceIIs/nL were placed in a 24- mellfplate (total
cgblanere1islinkpd. and maaisdont FeWeveY% f difalt hgalnfacrophages
serum 150 | of F-12K nmedium and 150 | of 10 g/ nL
fhunpopoh yaoetheal de whreecadded. c€2)s Freored be wejerééf tgrow
in the carbon di oxi de gas i ncubator
and results 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 themacrophageswithdysfunctionacquireacytotoxiceffect
on the cancer cells, and to effectively treat the cancer.

On the other hand, as shown in Table 2, the phagocytosis
by the alveolar macrophages was enhancedby 166% by the treatment
with lipopolysaccharide (1 ug/mL), and the alveolar macrophages
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




at 37C for 24 hours. (3) Sato lung cancer cells were
prepared at a concentration of 1 x 105 cells/nL, and
50 pl per well was added in a 96-well plate. (4)
NR8383 cells treated in the section (1) were prepared
at concentrations of 5 x 105, 1 x 105, 5x 109 an
109 cells/n, and 50 | per well was added to thgl%bﬁumy2007
96-wel |l plate (total volunme: 100 1) . (5) The cells
were left in the carbon dioxide gas incubator at 37C
for 4 hours. 58 7 February 2007 2. Cytotoxic effect
of macrophages co-cultured with Sato lung cancer
cells on lung cancer cells (1) The cytotoxic effect of
maGreR RSO tage R iRatlee biPrrpbperyshrehaei 48 shown.
described in 1 and co-cultured wth Sato |ung cancer
cells on lung cancer cells was eval uated from anounts
epﬁfLactatﬁ{d%$%dro enase released fromthe cells into

1€ editdin®© %ﬁ%ﬁ%ﬁ%ﬁp%%é V%gecﬁﬁgeﬁentrifuged at -
1’OPQegﬁggéfgxfﬁrgf%gé§wnl%gggﬁgﬁhcggl%€E%§?§?%%%ﬁ%%king

was tr erred to anot her

the%@%@gmﬁﬁtrhycrélghécﬁgé B SRS akersoldpdon-Al{acheldmpie.

to a kit(CytoTox96Non-radi oactive cytotoxicity assay,

- FEaTmgRiorer, SOl st 1) goputlgatnarice
andcantral tuael act alecdehydnagespseges with Sato lung cancer
cells

(1) NR8383 cells at a concentration of 1 x 10° cells/mL
were placed in a 24~well plate (total volume: 1.5 mL). As the
control, 5% fetal calf serum, 150 pl of F-12K medium, and 150
pl of 10 pg/ mL lipopolysaccharide were added.

(2) Thecellswere left in the carbon dioxide gas incubator
at 37°C for 24 hours.

{3) Sato lungcancercells were preparedat aconcentration
of 1 x 10° cells/mL, and 50 pl per well was added in a 96-well
plate.

(4) NR8383 cells treated in the section (1) were prepared
at concentrations of 5x 10°, 1 x10%, 5x10%and 1 x 10* cells/mlL,
and 50 ul per well was added to the 96-well plate (total volume:
100 ply.

(5) Thecells were left in the carbon dioxide gas incubator

at 37°C for 4 hours.
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enzynme dilution liquid (5000 tinmes dilution Iiquid, 50
pl) attached to the kit was used. (3) The plate was
shielded fromlight with alumniumfoil, and left at
roomtenperature for 30 mnutes. (4) The reaction was

stopped by adding 50 | of a stopping [Iiquid
absgrbance at 495 nmnas neasured using a n1crop|§€§%nﬁuy2007
reader (Model 550, Bio-Rad). (6) Cytotoxicity (%9 was

cal cul ated from each absorbance. 59 7 February 2007

(7) The cytotoxic effect of NR8383 on Sato | ung cancer

cells is showmn in Fig. 7. It has been shown that the
phagocytosis by NR8383 treated with

| i popol ysaccharide is facilitated conpared to NR8383

wi thout treatnment wth Ilpopolysaccharlde and
2- Eaﬁeéaﬁéﬁt?‘;f%% Wy PSR G260 -61H L1846 YhhhcEmleerlung

q@ﬁf qgg}ndl on ce L rati os. Provision of
ca”F?ﬁé&f 9|? ﬁﬁ%% %ytlc activity of
h t h
S R a0t S 0 e

by m_)gspbﬁ QéEHSEQBbZ&éjscff?égqtnE% 6L eaﬁ%%%%dmisﬁ Sato

ain e pat hogens are deat h by
lunk@edndd Atkng St&?lﬁﬁé%%rccéﬁié \Ghts)év‘:gldah;eed fromamounts

macr ophages. As shown in Table 2, the
of ldaapod yispgahagedaswald -daddMfromthe cells into the medium.
Therefore, the plate was centrifuged at 1,000 rpm for 5minutes,
and 50 ul of the supernatant was transferred to another 96-well
plate.

(2) Subsequently, 50 pl of a substrate solution attached
toakit (CytoTox 96 Non-radioactive 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 from 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 absorbance.
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as a macrophage activator facilitates the phagocytic
activity of the macrophages. Al so, interferon-y which

is a representative cytokine of nmacrophage activating
factors facilitates the phagocytic activity. That is,

the facilitation of phagocytic activity of the

macr ophages is one of the indicators of the 7 February 2007
macr ophage activation. It can be said that the
f aci | i Hatlien coft atexishaddeytti efabRPVAByopySeahe lung cancer
phagocytosis is the induction 60 7 February 2007 of
caht saphelyevrdhiRigt.i dn i ths bsentshawrdubat dhegfhagocytosis
phagocytosis by stimulation which is the phagocytosis.

byt NRE38d sorbeead kiawn 1hedpshpsgeciodr Bdgenlr afwcilitated
structure is induced in the macrophage and a

cHﬁﬁBEéBet@QMﬂﬁﬁty%&&h&%&rQ%b§tﬁéﬁt°&1£HTf§po¢é&9&5&@ﬁﬂr1de
in the macrophage. Therefore, along with

GRS R N Rt 5%‘94"59?85%3% ApeRr 1o
curs d e toddestructl T cells by |nfect|on
eﬁﬁ?ﬂc?ﬂe APBS 6P9u8nr8§3EtFﬁ§l°ﬁ i nmunodefi ci ency.

AIDS virus infects not only T cells but also
macrophages. This infection initiates by adhesi on of
the virus to CD4 protein comonly gressed_on T and
Pﬁﬁ@iébﬁﬁg@fc@ﬁmedﬁﬂﬂ@déﬁb§aciﬁétﬁﬁ@ﬁoﬁ agecytaregfbgvity of
with the AIDS virus does not lead to the cell death,
mbatrophadecseznd hiee 3 DP arhoge nperesiadtndmd pacanghbgesnts cell
the infectious pathogen vehicle as described in
ddetmil in 1. (2)

The remedy in the present embodiment mode is characterized
in that the macrophages which retain the pathogens are led to
cell death by facilitating the phagocytic activity of the
macrophages.

As shown in Table 2, the lipopolysaccharide well-known
as a macrophage activator facilitates the phagocytic activity
of the macrophages. Also, dinterferon-y which 1s a
representative cytckine of macrophage activating factors
facilitates thephagocyticactivity. Thatis, thefacilitation
of phagocytic activity of the macrophages is one of the
indicators of the macrophage activation. It can be said that
the facilitation of the phagocyticactivity by the phagocytosis

is the induction
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Therefore, if the macrophages infected with the Al DS
‘virus can be led to cell death, the exterm nation of
the infectious pathogen vehicles is acconplished. As
one exanpl e capable of realizing this possibility, it
is shown that the nenbrane-bound TNF can act upo

macr ophage cells infected with the AIDS virus (H?é%gﬁuwy2007
to specifically lead the cells to cell death.

Specific application exanple: Induction of death of
cells 61 7 February 2007 infected with HV by

menbr ane bound TNF-expressing cells As an exanpl e
where TNF i ndyces cell death in the. cells _infected

of B PHORRRHR GeTrs VA HEOTer R ER i6t CARE NG CHBON. of PBRESCYtosis
oy EOTTRE IR i O Bk THh e by Been
kno%%p%%%% Eﬂ%ﬁ%%?%%ﬁ en@P%ﬂ%ggng&P%&%&%%gggié%y%egb;n the

revious re our na ogy,

22809, 4198 i _
e S oL LA ArSRERR) Yhmor, necrosis, fagror (mup
is MHUANE bRURG TN MBSpIHRGE . (%he}'gggret,h:casld}lgasmgh the

was nmxed with a plasmd for selection o _
maclrophsiera@ii Bat i &n Wi £l iy NeOTYE A 1 ERSI §ﬁ1@@bhagagytb% is,
incorporated at a ratio of 10:1, and introduced into
thef memblrlaast-beelrd TNY HIT3redldes]. derived from nuri ne
enbryo. (3) The above NI H3T3 cells transfornmed were
culAlbP@dé¢eurs hdueries etwet 0ictB0th Ngf 1Tl cefl Isebiyy énffiection
. which is a selection marker in the carbon dioxide gas
withnigh A5 vireya gl bovndnzimperedeficiency. AIDS virus
infects not only T cells but also macrophages. This infection
initiates by adhesion of the wvirus 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. (2).
Therefore, if themacrophages infectedwith the AIDS virus
can be led to cell death, the extermination 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 exampie: Induction of death of cells
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(4) After the culture, a clone of TNF incorporated in
the cells was acquired. (5) It was confirnmed that the
acqui red clone expressed the nmenbrane bound TNF by an
enzyne i mmunoassay. 2. Preparation of MOLT-4 cells
infected with HHV (1) For cells infected wth H V. :
MOLT-4 cells were infected in the nediun1(RPNI16Z€?l”umy2007
adding 10% fetal calf serum penicillin 62 7 February
2007 (100 U L), streptonycin (100 pg/nmL)) in the
carbon di oxi de gas incubator at 37C according to the
previous report (Journal of Virology, Vol. 63, pp.

. 2504- 2509, 1989) usinq)cells infected with

infgegedrmean 1 s thainpmb i bourdt TH - s¥RFeIHENA Bl ls
virus is established in MJLT-4 cells, MOLT-4 cells
ex B30 it shee dNF dNPEFSRSPRREI P Erb b EhengelLs

. | iruys. T f ,.,wWith th ti
sn 3E 0B it RS SL el S ESPFL SRnbig, RERALAL vBLLs
infTRELOPRAGE, ifpcledihh ADS virus, (2) In this

i nf'eécti on condi t’i on, Yoor nore of MOLT-4 cells

1. iphheied oM tJ¥ Hi 3 Iﬂr&%ﬁjﬂ"%r%ﬂ#ﬁ@elﬁg’)

Therefore, by the cel | V was

i ntypducetoidd © B @@tb%} ledAels A 1G] hiembaRtheMBolmd TNF,

cells infected with H'V were prepared. 3. Induction
accofrdield tdeatgrofi et is:gdoifteqed rniatllho EI ™A hyl spybranie 63,
bound TNF- expressing cells.
pp. 2504-2509, 1989), anexpressionplasmid (pMT2 B G/Hu~-proTNF)
for murine and human memb:_:ane 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 clone of TNF incorporated in
the cells was acquii:ed.

(5) It was confirmed that the acquired clone expressed
the membrane bound TNF by an enzyme immunocassay.

2. Preparation of MOLT-4 cells infected with HIV

{1) Forcells infectedwithHIV, MOLT-4 cells were infected

in themedium (RPMI1640, adding 10% fetal calf serum, penicillin
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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 with HV was added and m xed/ cul tured

in the carbon dioxide gas incubator at 37C for 37P‘b 2007

days. (3) In order to exanine the effect of the ebruary

expressed nenbrane 63 7 February 2007 bound TNF on

the cells infected with H'V, the viability of the

cells infected wwth HV was neasured by a trypan bl ue

dye exclusion nethod. (4) Asa result, it was observed

t hat cell death was induced in 40%of MOLT-4 cells
(1G0hfUdalad WtmeRHomusin Hel 0 s mdul)t die the cgnbpe dioxide

nbr ane boung7INF-expressin ells. As is evident

gas??%g??ﬂEoﬁﬁﬂhd eQéMRHQ£d¥QQ'F8 HéﬁFﬁPHétTTR?ﬁﬁ xjournal
NE | M . th i

ot TRESIaF: SN Edc e W oR AEh vi 1YY HAORS Sof Eimbiadeed

withhe ARy 1t BGANL 26, Sl 06 MBELIRNAIERSA LB L% us
g@s?ﬁﬁ%tlon by ~ ‘retai ning s pat hogens are activate

o b [ t th an eq t i
12 PUEASAIGHOE 18 | SErseal LOBAIS M RCHSE ALY i

 chardfeehadoidd pat hogensstante)| gleaffve DiagasemUe it@s.

the retenti on of pathogens by macrophages i nclude
Themereliagt @iiitos irespAtRStochhanyth @sc6i6f ¢ HX aIMESKS rus,
and the like. Mycobacteriosis includes tubercul osis
a M@h@sd 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. Induction of cell deathof cells infectedwith HIV by membrane
bound TNF-expressing cells.

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

(2) Then, a certain amount of MOLT-4 cells infected with
HIV was added and mixed?cultured in the carbon dioxide gas

incubator at 37°C for 3 days.

(3) Inorder toexamine theeffect of the expressedmembrane
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causati ve pathogen is Mycobacterium tubercul osis or
Mycobacteri um bovis, | epra whose causative pathogen is
~Mycobacterium | eprae, or atypical mycobacteriosis
whose causative pat hogen is Mycobacteri um avi um and
the like, or the Ilike. As causative pathogens of February 2007
chl anydi osis, there are 64 7 February 2007 ChIa%ySPg Y
pneunoni ae, Chl anydia trachomatis, Chlamydia psittac
and the like. The present invention can effectively
apply to all of them The exterm nating effect of the
RFP- PLGA fine particles on the tuberculosis gerns in
t he macrophages . _shown in the present enbodi nent node
boynd R§E apddifpciediedinhressd vithdioi fhesviabddiby of the
fromthe RFP-PLGA fine particles |[ncorporated
e g by bhAgUEY: YBes MEaiRed dktA  WbYopEs Bages Ave
exéﬂd%ﬂ'“rﬁgﬁﬂé | ar vesicul ar nenbrane structures are
possf%}e ere the rifanpicin perneates the phagosone

menbp ane. gegu&tar,tiﬁ%g%ﬁo@%%% tt.kF%te eg;g%ﬁe RO e

of the phagosone contains ercul’ osr s

in Q8&NBr ST YLYale Sid AR 84 fi thhATGas Aty & iRAlHeYaR i re

shown above in the macrophages are diverse. In entire
withy GoRAGIeMH 10§18  bd1agt onetlakgrels Joxgpéasr®a, the

causative pathogens are alive in the nmacrophages by

surviving in the phagosones. Listeria and Chl anydi a

have the characteristics that the causative pathogens

evaBaat e efrigharithé rophalge sinmess eRamgp lient daces lestiatent that

exi stence aspect of the causative pathogens is
theppeghraset boved M2 isukides cpepafddatldy 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 consegquently induced membrane bound TNF leads

the macrophages infected with pathogens to cell death.

Diseases due to the retention of pathogens by macrophages
include mycobacteriosis, AIDS, chlamydiosis or toxoplasmosis
and the like. Mycobacteriosis includes tuberculosis whose
causative pathogen 1is Mycobacterium tuberculosis or
Mycobacterium bovis, lepra whose causative pathogen 1is
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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a case where the causative pathogens exist in the
phagosones because the drug efficacy can be
antici pated when the drug perneates the phagosone
menbr ane once fromthe perspective of delivery of the
drug. AIDS is simlar to Listeria and the like inpq
aspect that drug efficacy can be anticipated if tﬁgd&%my2007
drug 65 7 February 2007 .is delivered to the )
Chba@%dide PREHBGBASCpr eSEAPMYR ifhe tE@hOMatEym tHel amydia
above, the invention is a promsing treatnent for the
pehbsaci \angpathisogeke - debhre inredaioraventdiosi pes gigiectively
vari ous di seases to which the invention can apply
appledia sel yfatbeni t ethdekawrninadicgbatfect asi she RFP-PLGA
rifanpicin, isoniazid, ethanbutol, pyrazinam de,

fodé thE POYEL Os K@NENYY Cf Wbe 5 BPS DiTYgd fn$ W if &lte macrophages
envi onyci n, ethioniam de, cycloserine, |evofloxacin,

sbaRhenyhs Wit hrAbBRentlA h¥MA BEcomplished unless
di deoxyi nosi ne 3) Chl anydi osis: m nocycline

r%?%ﬁ?%ﬁ}l_ﬁr ii%e’ rgfégg%ﬁl if]:%m h¥géo. }.QIEJL%% fine particles

ronycin, “sparfloxacin, roxithronycin,
T REREACRRL oSS EeT re 1Ay TEo 65 A i3t dleast two
chl or oqui ne phosphate, quinine sulfate, sulfadoxine,
PHREFRGEEIHE 1O Hehifddril af FPSFULAECTPIDBARE afyER AL ULeS are
pgés?fllof; Iw?l’ere 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,
thecausativepathogensarealive inthemacrophagesbysurviving
in the phagosomes. Listeria and Chlamydia have the
characteristics that the causative pathogens evacuate from the
phagosomes. This intracellular 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




et oposi de, mtomnycin, vincristine, taxol,
canpt ot heci n, vinblastine, cycl ophospham de,
bl eomycin. 7) Crohn's disease: sal azosul fapyri di ne,
66 7 February 2007 glucocorticoid. 8) Rheumatoi d:
gol d sodi um thional ate, penicillam ne, bucillaniQ%
gl ucocorticoid. Al publications, patents and paten
applications are incorporated herein by reference by
entirety. Industrial Applicability According to the
invention, it is possible to provide a renedy which

igaleleifverad rel fhereagsat Hve s agrisedugpentasnophageslls.-
wi th dysfunction or macrophages as vehicles. 67 7

Frebrobey o207 titkAlrveritiok denedrannpiricitrgaPm@st for the
[poly(lactic acid/glycolic acid) copolyner] where a

ciBL LEU A p¥Lh8HENnESd8s800hka 286080 wherein
phagocytic activity of macrophages is facilitated by
bei ng phagocytosed, and all or a part of the
tubercul osis pathogens present in the macrophages are
ext erm ; f @ vanj_sh. : r V. , i t ;

fﬁﬁ%ﬁﬁ%ﬁf%of“yfglo&% dQE%%§QE¥{C)ﬁ&ﬁ%ﬁgiiﬁ?réﬁxﬁﬁFlon

Caim er conprising rifanpic
rdin iml or 2 r risin
cggcgpgiyge%geg¥?§e ¥ gre bi%gthSEO%QHD 'sihg

1) Mycobacteriosis: rifampicin, isoniazid, ethambutol,

f;bruary 2007

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,
sulfadeoxine, mefloguine.

&) Cancer: 5-fluorocuracil, adriamycin, cisplatin,
etoposide, mitomycin, vwvincristine, taxeol, camptothecin,
vinblastine, cyclophosphamide, bleomycin.

7} Crohn's disease: salazosulfapyridine,
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at | east one of PVA (polyvinyl alcohol), PEG

(pol yet hyl enegl ycol ) , PEO (pol yet hyl ene oxi de),
sugar, protein, peptide, phospholipid or chol esterol.
4. The remedy according to Cdaim1 or 2, further
conprising at |east one of PVA (polyvinyl alcoho

PEG (pol yethyl eneglycol), PEO (polyethylene oxid2¥ﬂgumy2007

sugar, protein, peptide, phospholipid or chol esterol,
and being a fine particle fornmulation wherein ngjor
particle dianmeters are 1 to 6 gm 5. The renedy
according to any of Clains 1 to 4, fabricated by
1 nenbr ane qulsification nmet hod. 6. A renedy conpri sing

949956001 ysHcthar i de of Pantoea aggl onerans and bei ng

for I Cc C [ .
ggcﬁﬁ ﬁﬂ?%g&an d!}%@ XHHG ACHHYIEY: 10k o Fg)%h%pélﬂ% ne,

hogen Fetai ni ng macr ophages
bu01ﬂﬁ§M chygaé to cell death 7. The renedy

accord’ng to alm 6 erein said macrophages are
resident in mucosal tissue. 69

All publications, patents and patent applications are

inéorporated 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

1. A remedy comprising PLGA [poly(lactic acid/glycolic
acid) copolymer] where a molecular weight is 5,000 to 20,000
wherein phagocytic activity of macrophages is facilitated by
being phagocytosed, and all or a part of the tuberculosis
pathogens present in themacrophages are exterminated tovanish.

2. The remedy according to Claim 1, further comprising
rifampicin.

3. The remedy according toClaiml or 2, further comprising
at least one of PVA (polyvinyl alcohol}, PEG
(polyethyleneglycol), PEO (polyethylene oxide), sugar, protein,
peptide, phospholipid or cholesterol,

4. The remedy according toClaimlor 2, further comprising
at least one of PVA {(polyvinyl alcohol), PEG
{(polyethyleneglycol), PEO (polyethylene oxide), sugar, protein,
peptide, phospholipidor cholesterol, andbeing a fine particle
formulation wherein major particle diameters are 1 to 6 um.

5. The remedy according to any of Claims 1 to 4, fabricated
by membrane emulsification method.

6. A remedy comprising lipopolysaccharide of Pantoea
agglomerans and being for AIDS wherein phagocytic activity of

macrophages is facilitated and pathogen-retaining macrophages
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are led to cell death.
7. The remedy according to Claim 6, wherein said

macrophages are resident in mucosal tissue.
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