DESCRI PTI ON REMEDY Technical Field The present

invention relates to a renedy to nornalize

macr ophages with dysfunction by taking advantage of

the phagocytic capacity of nacrophages, or effective

for various infectious pathogens. The renedy

according to the invention is ainmed at all substances

gi ven on a therapeutic and/or diagnostic basis and

assenblies thereof, and a fornulation thereof is a

medi cal m xture of a nedi canent (including a

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

~ macr ophage whi ch pl ays aD%%%%?gﬁ?gﬁnction in an
action of a renedy accordi?%gébghe invention is
reviewed. Morphol ogy and functions of the nmacrophage
U enfessT | Pedidgn detail, for exanple, in "Seinei o
sasaeru Macrophage (Macrophage Wi ch Supports Life)
aut horeed pyeKiey@shinvEakabas e 1 atBunkeda, r2R8%), t8Ndormalize
t he background related to the invention 1is as

ot tapisagdde widr ophagentsiancady whikdhgConfivgut8§ea of the

~nmononucl ear phagocyte system (MPS). A nonocyte in

Wiy tsic demaeid f radinma crempitegps eoirc estfemtdelel fom various
bone marrow, divides/differentiates in the bone

Hredgw w8 IR IRNS nt Bhe heemady 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
1. 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
(MacrophageWhichSupportsLifej"authoredbyKiyoshiTakahashi
(Bunkodo, 2001), and the background related to the invention
is as follows. The macrophage is a cell which configures a
mononuclear phagocyte system (MPS). A monothe in blood is

derived from a hematopoietic stem cell in bone marrow,

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



bl ood, and settles in various tissues to differentiate
a nonocytic cell called by various nanes. This cel

is referred to as a histiocyte in connective tissue,
Kupper cell in the liver, an alveol ar macrophage in
the lung, a macrophage in the |ynph node and spl een,
a thoraci c macrophage/ peritoneal nacrophage in a body

cavity, an osteoclast in bone, Langerhans cell in
skin, a mcroglia cell in nerve tissue, a mcroglia
in the brain, and an A type cell in synovial nenbrane,

and has tissue-specific natures. 1. Cenera
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host defense cell. (3) It has a foreign

bibst aroe adhvienilpat nagroppaget ynalkk 1ahg, THUROE Ogbkabe in the
conpetence. (4) It presents antigen information to a T
Lymphocytde bodestpbéésh iamuhbtpciEb)métroshagti/paredoneal
by interferon to become an effector in cell nediated
PafFOPPRyJIe (18) allpody qerid wesinstaneotdaXtraybarkanLangerhans
| ynphocyte, 2. Physiol ogi cal significance of
ﬁ%ﬁfoﬁﬁdﬁ%lQ’ a microglia cell in nerve tissue, a microglia
in the brain, and an A type cell in synovial membrane, and has
tissue-specific natures.
1. General characteristics

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

(2) It is a host defense céll.

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

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

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

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

2. Physiological significance of macrophage



‘(1) Phagocytic capacity Phagocytosis is one of the
best - known functions of the macrophage. This function
may be believed to be one of the nobst basic functions
whi ch has been conprised since organisns were
single-cell organisns in the process of evolution from
the beginning of life. Therefore, one of features of
the macrophage is that its existence has universality
speci es-transversely. It seens that this feature
provi des one of .the great advantages for research on

macr ophage functions. That is, if a renedy for
devel oped/ resear ched,
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of the great advantages for research on macrophage functions.
That is, if 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 is a phylogenetically conserved
cell.

(2) Host defense function

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

it has not been proved that the macrophage has the antigen



specificity or the i munol ogi cal nmenory in an accurate
sense. Thus, it is not exactly wong that the host
def ense action of the macrophage i s non-specific.
However, for exanple, the response of nacrophages is
qualitatively different depending on types of

pat hogens, and a part of these qualitatively

di fferent responses correspond to a difference in
receptors on a nmacrophage cell surface, which
recogni zes the pathogens. Thus, viewed fromthe side

of cellular response to stinulation of a foreign
be said,that the
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action of macrophages is specific.

Nowadays,itbecomescommontounderstandthehostdefense
action based on the macrophages as an innate immune system and
the host defense action based on the T cells as an acquiréd
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. l

(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



conprising the acquired inmne system the function of
"the innate inmune system covers the discrimnation
and elimnation of foreign substances in nearly al
cases, and in the case where this is insufficient,
the acquired immune systemis recruited. Even in this
case, the antigen presentation by the macrophage is
essential for the specific recognition of the foreign
substance, and when elininating the foreign substance,
those which play central roles in the elimnation
systemare the macrophages and the |ike which are the

h fi th t system (4)
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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) p
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 or&er 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
the antigenpresentationof themacrophages can primarily become

a potential cause of immunodeficiency. To put it 'concretely,



the follow ngs are known as the failure of function
and di seases related to the aspects set forth in the
above |I.1 (General <characteristics of macrophages).
That i.s: 1) Leukocyte adhesi on deficiency,
Chedi ac- Hi gashi syndrone and the |i ke are known as a
phagocytic function abnormality as an abnormality of
forei gn substance phagocytosis. |In both cases, the
abnormality is observed in the phagocytic function,
and in the latter, transport of a |lysosomal enzynme to
a phagocytic void cavity is abnormal, thus the

| siznfecti.on capacity is reduced and the phagocytic,
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cytotoxic action. 4) As the dysfunction for
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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. In 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
macrophagesofiﬂuapatientexhibiteacomplicatedimmunological
abnormality such as migration abnormality and defect of an
antibody dependent cytotoxic action.

4)AsthedysfunctionforpresentationcapacitYofantigen



informati on, nmajor histoconpatibility conplex (MHC
class Il antigen deficiency where severe

i mrunodeficiency is caused regardless of normal T and
B cells is known. 5) As the dysfunction in the aspect
that the macrophage 1is activated by an interferon to
becone the effector of the cell nediated i munity,
interferon receptor deficiency where a child with a
deficient interferon receptor cannot defend
tubercul ar infection, which becones fatal is known.
Furthernore, a mammal wi th deficiency of the acquired
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7 Furthermore, a mammal with deficiency of the acquired
immunesystancanexistandlive,buttheanimalwithdeficiency
of the macrophage cannot exist. And, it is being demonstrated
that physiqlogically active substances collectively referred
Co 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 aie different

depending on tissue-specific macrophages which are resident

in various tissues and have inherent characters. This is



obvi ous when observed in the nucosal tissue which is a
poi nt of contact between an individual and an
envi ronnent. Specific macrophages are resident in.
subnmucous | ayers of the respiratory organ, digestive
organ and genitourinary organ, respectively. These
ti ssue-specific macrophages biologically respond to
ti ssue-specific internal and external environnments.
This suggests that the macrophages play an inportant
role for organism honeostasis in addition to the
discrimnation and elimnation of a foreign
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3? the ma roﬁhadﬁ?“?%‘|ﬂ@ﬁ?ﬁgﬁrﬁﬂmﬁ%ﬁﬁyqKHQH“‘Pﬁpegts in the
physiological significanceof thetissue-specificmacrophages.
On reflection, considering an existence significant of the
tissue-specific macrophages from a new viewpoint, their
relation tovarious pathologies may be nowbrought to attention.

(7) Relation to pathology

Because if we think of the physiological significance
that the macrophage plays a central role in the immune system,
it dis strongly suggested that " the dysfunction of the
tissue-specific macrophage is involved in the induction of
tissue-specific pathologies. 1In fact, in many intractable
diseasessuchasCrohn'sdiseasewhichisoneoftheinflammatory
intestinal diseases, further autoimmune disease such as

rheumatoid, and aging diseases such as osteoporosis, the

dysfunction of the macrophages is involwved in some form. In



chronic infections of acid-fast bacteria such as
tuberculosis gerns, in addition to problens of the

aci d-fast .bacteria. per se, it may be thought that

the dysfunction of the alveolar macrophages is _

present in the context of the pathology. Considering
“inthis way, it can be said that devel opnent of a

remedy which increases the phagocytic capacity of the
macrophage as a target cell and consequently increases

a concentration of the remedy in the macrophage is an
extrenely inportant and reasonable sugiect for

| di vel e of i.ntractabl e diseases . )
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of intractable diseases including infectious diseases such as
tuberculosis:&erhichtherejj;currentlyru)effectivetherapy.
IT. Dysfunction of macrophages and diseases
(1) Macrophage as infectious pathogen 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 milliorn 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



the nost inportant role in vivo is the macrophage. In
fact, the nacrophages are distributed in all organs.
These nmacrophages are different in norphol ogy and
functions depending on the organs where the

macr ophages exi st, but they are cormon in the aspect
that they performthe infection defense/elimnation
of the pathogen. On the other hand, infectious

pat hogens have acquired various neans for avoiding
attack fromthe macrophages in the process of

evol ution. Furthernore, the infectious pathogens are

i dden i.n the cr.ophages .t o _make the macrophage
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pat hogen (Mycobacteri um tubercul osis or Nycobacterium

bovi sPni shghagbeyt bsed, by nifee timersophagedend heave acquired
pul monary al veolus which is an infectious pathway in
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formed at tha& time. 10 ,
process of evolution. Furthermore, the infectious pathogens

are often hidden in the macrophages to make the macrophage a
host. It is a matter of course that the pathogen which has
succeeded to parasitize in the macrophage in this way causes
an infectious disease chronically and repeatedly, and it is
not unusual to result in a fatal consequence. That is, in this
case, the macrophage which should primarily accoﬁplish the
infection defense/elimination of a pathogen serves as an
infectious pathogen vehicle in reﬁérse.
(2) Pathogens in macrophages

Atypical 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.
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That is, the pathogen can |live by making the

macr ophage which should primarily digest it as a
"shelter"”. In addition, many causative pat hogens such
as Mycobacterium | eprae which is a causative pathogen
of |lepra, Mycobacteriumaviumwhich is a causative
pat hogen of atypical nycobacteriosis, Chlanydia
pneunoni ae, Chl anydia trachomatis or Chlanydia
psittaci which is a causative pathogen of

chl anydi osis of the intractable diseases whose

radi cal therapy has not been established and

?ro?a ation has been feared are comon in the aspect

1onethieke bRRIGR Frie driske Pemakiast Fbasnaar pplage which
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can be exterm nated by adm nistering an effective
ppgﬁégﬁplpﬁehaflbeen feared are common in the aspect that the

macrophage becomes the infectious pathogen vehicle.

Fortuberculosisgerms,AIDSvirusandijualike,numergus
efforts are given for their prevention. However, once the
infection is established, there isfm3effective 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 exterﬁinéte the specific pathogen
(exterminating in the invention means that all or a part of
the pathogens are exterminated to vanish.) by simply
administering an appropriate remedy.
Disclosure of the Invention

Accordingly, even if extracellular pathogens can be

exterminated by administering an effective remedy, the

il



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 makes
this point a subject. Conversely, if it is possible to

] h infected with. ]
oiRG T 07 SRR vefli 6168 a5 bl Atiateapmathogen
D o 3 s S S M LI AP The above is

di seases descri bed above can be radically treated.
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provide a remedy for a di sease caused based on
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macr ophage a vehicle. As a result of an intensive

stadyes thésppesenta isutefdaar.s Chaversed t,0i& fenmbs kiddsible to
novel idea where it is an object to exterm nate

meGtephdget d theaiRtspHiyat Regereddsi PRIMIBAt hogens as the
vehi cl es, exterm nate the pathogens in the nacrophages
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| g\éggtcia(iriyi tsré:et]taerc?.(:t erl‘rhiezreedfobrye, }% 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 the macrophages infected
with the pathogens and act ubohlnabrophages whose function has
become abnormal due to a disease, and have completed the
invention.

Aremedyoftheinventionischaracterizedbyfacilitating
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 state.
Also, it is desirable that the renedy of the invention

is.for. .0f cobacteriosis,, Al hl_anmydi.osi s_or )
 SashdmidPls (A PRASRERRIE Sur £ F PR BN Sy R 1eadting
di seases where the macrophages retain the pathogens.
AF%&,W%?%QPqﬁ%ﬁﬁwﬂﬂegﬁ tJaégiTenedy of the invention

is for Crohn's di sease, rheumatoid, cancer or .

i munod@i$ei eblty rewadyont. thai sngpabies fig characterized by
effectively treat the di seases where the macrophages
af@ciid ig adyigiaublee ipdvaaloosttdtceac AL DSty §f mekudetiagies ahé acting
i mrunodefi ci ency syndronme. Also, it is desirable that

t npoaboee noptcgeizades ardy dfwseimdchstaitear esi dent in
mucosal tissues. This enables to effectively treat

the di sepse, ait sid efesiutbias the: esPidededy o OdRNinvention
di gestive organ and genitourinary organ where the

pathoggps eopr | ' LA Al it P
GIETOSRES SRR MRUUELESLERRs 1 Mtos)! Eheaigoto o

A S LR LT S A LT
f’ %{ %gg: t&:eig\é%[ci’ryg?mgf%ls \é:%it%i%r ec%’e S[:Palt%eoncjenbso.ne Tarrow,

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

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

Also, it isdesirable that the above macrophages are those
which are resident in any of the peritoneal cavity, greater

omentum, milky spot, pulmonary alveolus, pulmonary stroma,

liver, portal vein area, spleen, bone marrow, thymus, digestive
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tract, palatine tonsil, adrenal gland, pituitary,
thyroid stroma, Langerhans islet, parathyroi'd gland,
pi neal gland, testis, ovary, oviduct, uterus,

pl acenta, skin, nmeningis, brain substance and choroid
pl exus, or that the above macrophages are mcroglia,
precursor cells of mcroglia, glia cells, precursor
cells of glia cells, precursor cells of the above

resi dent nacrophages, anal ogous cells of the above
resi dent macrophages, or precursor cells of the above
resi dent nmacr ophage analogous cells. This enables to
effectlve ¥#}reat t he, ases _caused in various

tians A ﬁgsuetsor}%lmésﬁsaya NHGTd e BrbtgT thyroid

d t [ PLGA
HanE i e R s
@@é@ﬂs' Bvh %ﬁ&tB?eEﬁger§P$<$%ﬁ éné(sbLI ' érillngls brain

desirable td contaln Ti

POV Hecd Nend edmelyoi @ $¥é§u§1nékethggeﬁﬁglQﬁb§egﬁggﬁcPhages

Also, it is desirable to contain PLGA wi th nmol ec

awed ght cebglia00 gredibbsdP0celhiss €nahlies o iR oV O acells,
fine particle formulation which is bi odegradable and

pephagoc ytobksl obygihe @l ophpgesurbbsoceilisi 8f the above
desirable to contain PLGA with a nol ecul ar wei ght of
nesotento 178 0athadds s amabbgeutocpldvi d€ ahki above resident
particle formulation which is phagocytosed by the

BRI SRS Camg esasiSor eel basdst ke abdivearssritddnt mherophage

ané?&fhﬂgecells 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.
Also,itisdesirabletocontainrifampicin. Thisenables
to provide the remedy to ekterminate tuberculosis germs.
Alsc, it is desirable to contain PLGA with a molecular
weight of 1,500 to 150,000. This"enables to provide a fine
particle formulationwhich isbiodegradable 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 (polyvinyl alcohol), PEG (polyethyleneglycol),
PEO (polyethyl ene oxide), sugar, protein, peptide,
phospholipid, or cholesterol. This enables to provide
a fine particle fornulation which is actively
phagocyt osed dependi ng on types of the nmacrophages.

Also, it.is desirable to rther contain at |east one
of PVA, E‘%%&' b%o}ssGSEFFaE#& &Pn fugdperggontain at least one

phﬁSQhﬂiiPbglyeinthQh%%%%ﬂgh_qﬂﬁst@pefy@tﬁkﬂ@neglycol), PEO
particle fornulation where major particCle dianefers o
ar@ol &g by ke priidlednablesrt coedtetni weptideke@hospholipid,

a%\ianéﬁcgfegée?ofhag?&%' G JnGtd opg OfRIrtot\]r?Ld.rgaaCa{ og_t.ﬂgge particle
to incorporate In € macrophages. SO, It 1s _
defSinmatllag it wbdtai his RIdBA wiisr @hagielyeelear depBh@hihgi 6n types
5,%0%_to 20,000 and to be for tuberculosis. Also, it

i OTqddS

A& F A F-abri cat ed by nenbrane

enul si facgs] ot MpEh@dsi AhBPe tb iESrdBek 2BLeaLi® at least one
contain li opol%saccharlde of Pant oea aggl onerans an

t 8ThEVPer P >ds PERAl s619RE s | Bragsiinabbeptddeenpaiospholipid, or
| ipRRQl¥sacshanide, Q{e apﬁghgz?gggé?ngfoalﬁ% Epgjrt%r?iv%aevree major

cytotoxic effect on lung can e

desirtdklle digmetagkldtatecbhe phageryti &nagitds Wd )éfgléctively
bei ng phagocyt osed. The present specification includes
cbakentgvaesapebed @ phagocytic function of the macrophage to

incorporate in the macrophages.

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

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

Also, it is desirable to contain lipopolysaccharide of
Pantcea 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 1is desirable' to facilitate the phagocytic
activity by being phagocytosed.

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

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view illustrating by comparison a drug

concentration in a macrophage of a remedy of the invention with

that of a conventional remedy.
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in the specification and/or the draw ngs of Japanese

Pat ent 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 that of

a conventional renedy. 15 Fig. 2 is a view showing a

particl Bl shdBer vdrest shovingm p@ttacﬂeﬁlwt%|de.str1butlon

f%rfmél %tl' n@n ar}tq.rg:]% nu?. %.nofant té‘?ﬂb d“{neer}lttl %ﬂode of the
35S atview 11 ustr |ng y conparlson

anmunﬂﬁnxnncorporated in NR8383 cells are dlfferent by

adm ni s erl rlfanpl n according to the invention

and by b S aviRY a%cluﬁrsq%l%g R¥EFPaR L son howmuch amount s
conventlonall used. Fig. 4 is a view (No. 1)

i |11f1f§>trrpé3tnéwgé% iny |NfR§r?;§|3cuq¢Jfl@t aingi Ag féepaaitt Wofadmlnlstermg

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

r irfifmpicdiad ir ekeasddngr eo diffd dneentdepeadingy agiministering it
conpositions of PLGA fine particles. Experinental

valsiegy ac@atlaitncan asroesritdidgrial of bdedFig. 5 is a view

(No. 2) illustrating a rifanpicin-retaining capacity

of RFP-PLEA figqe partial esyibwe. , (ndhat gountis Bftrating a
rifanpicin rel eased are dlfferent dependi ng on

Sg;i%‘eé?ptl'cg@ﬁl%ftalk%tj&Qﬁa@ﬁffz'o%l ©Pp- ORI N A ticles, 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—retainingcapacityofIWT%PLGAfinepa:ticles,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 view illustrating that tuberculosis germs
in the macrophages can be exterminated by phagocytosis of
RFP~PLGA particles by the macrophages which have phagocytosed
the tuberculosis germs. Viability was evaluated by ranking

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

to75%, and 5: 75% ormore. Anamcunt of administered rifampicin

is 100 pg/mL in a single administration (indicated by RFP in
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contain an uncertainty of 5% Fig. 6 is a view
illustrating that tuberculosis gerns in the

macr ophages can be exterm nated by phagocytosis of
RFP- PLGA particles by the nacrophages which have
phagocytosed the tuberculosis gerns. Viability was
eval uated by ranking as follows: 1: 5%or less, 2: 5
to 25% 3: 25 to 50% 4: 50 to 75% and 5: 75% or
nore. An anmount of administered rifanmpicin is 100
g/m. in a single admnistration (indicated by RFP in
16 the figure) or 5 g/nL (estinmated value) in the

e oltied) 02 4/t (oSt Gralp Yalis g heraanan trat ton
t j f . I h R8383 i
A I e A R e . TR
ieel bsjan gt t; hﬁggr I ' .
gﬁﬂgﬁgeg(?bgsagtni vgﬁieﬁg glp agéag&;tl crtchaagtgcél tscy‘}%%t%ﬁffea

dISidivé 4 ROPOhYSASSHAGEHENREBBA IQUA €8 JANGAR 4N G tate by
cytotoxic effect of NR8383 without treatnent wth

ddropat yisaedar sdeoound Reansad o ckung 6anasy saebl §un% ncer
solid squares indicate the cytotoxic effect of NR8383
agldat éd anhdndepbya gisacatiang deplidgogi iy cmpddia SatwRE 383
l ung cancer cells (co-cultured for 4 hours) The

USitngt bkpeprel veaccheyidaes eVpensiee deys adoud tad khg cytotoxic
anmounts _ of | actate dehydrogenase rel eased i n nedi a.
Bdachived R o8 Catihol caeatmenthhvéhbi bipeke by sattaride on

iyi%9QJe enbodi nent nodes of the invention L .
the Sato lung cancer cells, and solid squares indicate the

cytotoxic effect of NR8383 treated with lipopolysaccharide (1
tg/mL) on the Sato lung cancer cells (co-cultured for 4 hours) .
The cytotoxic effect (%) was evaluated by calculatihg amounts

of lactate dehydrogenase released in media.

Best Mode for Carrying Out the Invention

Hereinafter, suitable embocdiment modes of the invention
aredescribedindetail inreference t:_o the accompanyingdrawings.
However, the technical scope of the invention is not limited
by these embodiment modes.

One of the functi.ons 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 ym or more is actively incorporated in a macrophage cell.
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are described in detail in reference to the
acconpanyi ng drawi ngs. However, the technical scope
of the invention is not limted by these enbodi ment
nodes. One of the functions conprised in whole

macr ophages and specific for the macrophages incl udes
phagocytosis. The phagocytosis is a function in which
a. solid with a size of about 1 pmor nore is
actively incorporated in a macrophage cell. 17 On the
ot her hand, if a solid nmade artificially is actively
phagocytosed, it is possible to accunulate the solid

' h h ' whi_ch b

1 M6y FRELEAIAE, 8, 2 ConcEniation wheh capnet b
' . ticle,.but ti h t -

BEUS00, 2807 | PALLI L UL 19 SELLKCL X BNSROVLPOS: i cno
. i H h 1 R

B2l e DEOREN AN 9 50 s 02 Bonany

2PGARSYL O8L S FﬁﬁcﬁxgnpbfidiEahsb%oéﬁ%gggigépgﬂggpﬁﬂ§a as a

the particle which is easily phagoc

paet dphagebusi Bg adrateil @l pihgseypoLy| agtatg itessary to
pol yet hyl enegl ycol are m xed as a substrate. Thus, if

@p inBdi zaAgRtr twhi lehd Aehst 8popdrfieatd ust paé F)Q@@@&tyo(having
macr ophage i nfected with the pathogens is blended to

Pr eprrrge t hdrapaimg clae, @ongimi tilgphidgbeytasisctoird he etc, )
particle, the nmedicanent is also actively

FHevtporet ey for thieagrmeyophibge. AT essemleal iparits gfossible

the invention is in the aspect that
to prepare the particle which is easily phagocytosed by the

macrophage using a material ‘where polylactate and
polyethyleneglycol are mixed as a substrate.
Thus,ifanwdicamentwhichactsuponinfectiouspathogens
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 fhe;ﬁacrophage (I. 2. (5), (1),
IT. (1), mycobacteriosis, AIDS, chlamydiosis, toxoplasmosis,
cancer and the like) are treated by taking advantage of the
phagocyticfunctidnthatthenmcrophageshave. 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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di seases due to dysfunction of the macrophage (1. 2.
(5, (7), 11. (1), nycobacteriosis, AlDS,

chl anydi osi s, toxoplasnosis, cancer and the |ike) are
treated by taki ng advantage of the phagocytic
function that the macrophages have. Thus, the above
obj ect is acconplished by preparing a fornulation in
which a nedicanent effective for themis contained in
fine particles (nedicanment carrier) which can be

phagocytosed by the 18 macrophages. Typically, for
the fornmul ation which is a nedical m xture of the

' carrier and the nedicanment, it is necessary
PEEHERERe

ih order to avoid the phagocytosis by

‘ . ' at i has . I, In,
macr oﬁhgg%%%olflfbf@}_‘ he k?g{&lﬂg%g hay J_acg'lz 1%f£%%§d%%r?%xture

the as dctively ng advan

i g i dea.uhi
L PR RS PRLAIEA IO Bl B0 W hcesary
tod @it iioneddeas tengvel dt e hosigde PN G ORsp

of macrophages, there is the pﬂggo%ytgggé?s%ﬁ%Q&i hages.
Hhagoeyt asies invenalonnhes enholieneli oA the aspect of actively
characteristically observed in the nmacrophages, and
taking pdysnbhgeto phegrpgtatepaiticy e€ thd hacaophage based
whi ch_ cannot_ be incorporated by cells other than the ’
Sfaéfoptegedichacppbbgledl mcevoegahiesnsnvechiasal beliefs.
bacteria are phagocytosed by the nacroph%ges and .
deconpds@ECFAMERBIORALYr opBRYES O fThBeehost, dofrnes functions

q%olo i cal si nk_icance of the phagocytic function- of .
g gla%&pgﬁ% oS §;feolxrsnlb]ai3rp]il<‘|a1%ocy osis. The phagocytosis
is an inherent 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. Pathological microorganisms suchasbacteriaare
phagocytosed by the macrophages and decomposed in the
macrophages. Therefore, one of biological significance of the
phagocytic function of the macrophages is to impair the
pathological microorganisms. Moréover, the macrophages are
~activated by the phagocytosis and become able to oppose
pathological microcrganisms in some cases. This dis 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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pat hol ogi cal m croorgani sns. Mreover, the macrophages
are activated by the phagocytosis and becone able to
oppose pathol ogi cal m croorgani sns i n some cases.

This is a phenonmenon known as macrophage activation
by phagocytosis, and this enables the macrophages to
damage even cancer cells. Therefore, if the .

macr ophages can be activated by the phagocytosis to
enhance the phagocytic activity, it beconmes 19

possi ble to exterm nate the pathol ogi ca

m croorgani sms nore intensively. In order for

hagac sed, i s belleved that it
P LELE R AR AR L8t 5 ol e s e
PHag bl e propert That is: - A particle
%iane?g¥&?§§ top6 ﬁ] Sﬁlh a particle is referred to

as a fipghgrpartipl Farﬁi@ﬂ'éts' £ %11 ﬂflgg gkgs%t ted Wi hlleved

a medi um ( body around ages’in vivo

ﬂ’ﬁatfm(i_ftopbgg&ﬁacéﬁgaﬁjhe toPakbhs) Esks t'BQJ EBHE%%%' Ynatures
di ssolved and is present as the particle for

behrdgoay tosebper podpefbe)particle is a solid in a
tenperature range of 20 to 45C. A specific gravity of
t he pdheitclie:i s | arger than that of the nedi um (body
-fluid around the macrophages in vivo)

- A particle diameter is 1 to 6 um. Such a particle
is referred to as a fine particle.

- A particle surface is wetted with a medium (body
fluid around the macrophages in vivo) of macrophages, but the
particle is not immediately dissclved 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.

- Theparticlehaseasurfacelayerthroughwhichwater
and ions are permeable.

On the other hand, considering that the pafticle 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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of macrophages. The particle has a surface |ayer

t hrough which water and ions are perneable. On the

ot her hand, considering that the particle is

adm nistered in vivo, the particle surface is required
to have a macronol ecular |ayer with high

hi st oconpatibility. It is necessary to retain a
particle formuntil being incorporated 20 in the

macr ophage whil e bei ng netabolized by deconposing into
conponents non-toxic for the body in vivo
(degradability in vivo) after being incorporated in

t he macrophage or when not being incorporated. As a '

ﬁﬁc’%*b‘?rﬁia&&ﬂp ARk Hﬁ@ia Peivg ‘?q{eaq%ﬁo’v%eé) WY esramposisig into
an_be easi mol ded jnto _a particle, ly(lacti,c, .

ERRFR00 S, R LLY TR oRE ke Rl et hur ey Plrdtrdabificy in
Y Y . pol. [ i d .(hereinaft f d

Fvol sy LR AR B AL (T L RSPl so b when not

g@gn@eggﬁégéggag@ager time until being deconposed

t han™ PLGA. the ot her hand, PLGA changes the

deconpesi Rgctahe 1depaRdic0rul e 1 MNWELLE8E %0 cdR8itions
| arger the nolecular weight is, the longer tinme it

dmdtescarunbiel besbyydessrmpesedntdhen thgrovbesyl afoly (lactic
wei ght of PLGAis 1,000 or less, there is a
POES] Pl YEo Vi ¢ hatciid) depqdnvasent (Asreanbifgeird tdféheed to as
tenperature range of 20 to 45C. Therefore, the
'h%ﬁa%m T BeilgHta gl PeGAdMihetreiin afitesent fas radsbbi ds "PL")
ié]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 liquid 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 almost 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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the tenperature range of 20 to 45C is desirably 1, 500
or nore. Furthernore, for the rel ease of a nedi canent
contained in the PLGA particle fromthe particle, in
the case of PLGA with a nol ecul ar wei ght of about
20,000, the nedicanent is released in an al nost zero-
order. That is, a released anobunt 1is always retained
constantly. However, in the case of the PLGA particle
with a nol ecul ar wei ght of about 44, 000 or 75, 000,
21 a pul se type rel ease where the nedicanment is
rel eased after a constant tinme period rather than the
observed. Moreover, the

| e h b \
%?ﬂ@l%@esﬁzgé eﬁe:feza??%gw (ﬂ"@ii&e% ﬁe‘dJo‘Fa%eﬂrE d}%aﬁr%}l?ased after
i.S : i i the PLGA
SR SR RGP pEPh Y SRt RIS ARC o rglegse has

hadd ke rRfed.Nemapdbeanent p & %igr%sgefrrigﬁl }Fgggl‘tgﬁésaulse type

particles depends on the nole r welg (

dEldh theaatddent t résepEedi st 8Asalhaly tike AACRMMPSI NOche pPLGA
rate of PLGA related to the nedi canent reléase is not
ontmyo det &yediialloagl wegh Mol €cwl aF Wi ght . iTHH€a%€ a0fattern
PLGA, but also the rate is faster in vivo such as in
adhdharaediphagett el ebsevifroe, thadPLONSpatt appearepends on
that it is possible to effectively use those having a

Fheh g lsrc st e el igih tweifg BLGAUp Add160008D1yFr bm thepredicted
above points of view, it appears that a fine particle

i mbAtt i RRAT e it b Hiferze lotted (o 6 lpmmediecanent
I%&?%ﬁ%&?ﬁ&%gquy gelirgly%%uelllacgngvvne\rli%rl'];tmc;lsegﬁfgxgwfegght increase
of PLGA, but also the rate is faster in vivo 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 pum 'made
up of PLGA where a molecular weight is 1,500 to 150,000 and
a moncmer ratio of lactic acid/glyéolic acid is 50:50 to 75:25
(acceptablerange)andafineparticleformulationwithparticle
diameters of 1 to 6 pm made up of PLGA where a molecular weight
is 5,000 to 75,000 and a monomer ratio of lactic acid/glycolic
achﬂi850:50t075:25(suitablerange)areeasilyphagocytosed
by the macrophages and are optimal for  the object that the

medicament is released while holding a constant persistence
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a nmononer ratio of lactic acid/glycolic acid is 50:50
to 75:25 (acceptable range) and a fine particle
formulation with particle dianeters of 1 to 6 pm nade
up of PLGA where a nolecular weight is 5, 000 to 75,
000 and a nonomer ratio of lactic acid/glycolic acid
is 50:50 to 75:25 (suitable range) are easily
ocytosed by the crophages. and are optimal . for,
P o B n e B RB ot ChmaRt U180 e Lol b 1y includes
hol di ng a constant persistence 22 fromthe fine
pdhts ARE¥HRRNM i RhiICFPRR2FRFI y i ncl udes the
medi canment in the macrophages. Provision of novel
remedy whi ch enabl es specific exterm nation of
macr ophages which retain infectious pathogens By
admorElsyi crak £ mpvady ashade wifi dpeabbilesphagocyic extermination
activity of the nmacrophages which retain various
i mife elbcauphaeaiN ageintsh | modidi Nich f4ter Sl 0S4 ShPQERS, i N
order to exterm nate the pathogens in the macrophages
or the macrophages per se retaining the pathogens,
the follow ng renedies are effective. (1) A renedy

whi ch fgggé%%?%%ﬁxtP%ﬂggggoQXLgﬁtgggiX%i?épggi%Pg phagocytic

macr oph : having -a’ _
RIS L0 ,5L REL Ahe, LR LS BLD09RNS L cectsons
macr ophages. For the renmedy of (l)it is desirable to
hRGETERE R B AP ABPETER IBEL AP Yot ) Lasled to exterminate
sel ectively by the macrophages
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 aesirable to have the nature
capable of being phagocytosed selectively by the macrophages
which retain/do not retain the infectious pathogens.
Conventionally, it has been known that a substance which
activatesthephagocyticactivityofthenmcrophagesispresent

(matter known in the art). An attempt to developa remedy which

acts upon the pathogens in the macrophages by actively taking
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whi ch retain/do not retain the infectious pathogens.
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 macrophages by actively taking 23

advant e of QL nature.i s not g%rforned at a

(Fvant } 1S Nt uR iSRS PEF TpsRedat ad) n%%l matter).
only varlous medi cament s_whi ch directly act upon the
padthbdedyraecintehasd bt A1foohdHesar hes sedsipanersd:s which
DNA or RNA having an action to nodify physiol ogi cal

f diceicédy eftt hpomathephagbsgwhischreetatprhdednbuit also genes
retain the pathogens can be used as the nedi canents.
Apeatdeapthiae DA ekr®NA ha v engdy £F £ bt kvenddirfy physiclogical
elimnating the infectious pathogens by conbining

( Bunck2pnandr( BhehascrephhgeB @BiEhede@Hl ndticahbt r8Bdin the
the remedy of the invention is a new type renedy

ei)fa%ﬁb'g\éﬁs d b[ehfsé& §§tt'fﬁpenrﬁe&{cézﬂé§€§| 0 Q@E%ﬁg@% develop

(novel "matter). For exanple, in Ant|n1cr

aadrgmsagtg%ka &ng9§| oifunfRac Ry 2PRE" 2852 Iﬁf’gg)pathogens

an antit bercu ous ac clres con

icin.in ver, inth
' byorensiind L gg ofmahtfbﬁﬁgsowtt $EhiraA T gt at a1,
PLGA1Part|cIes is not descriped at all. Furthernore,
sPREEENS F ReyppEAt pR N ¥ THst v iSar MY tuipeamprer, effect ive
drug efficacy as an antitubercul ous drug i s not
ehREnEbe tsrparentt ofriihdppitdions plshegens |(@oaeldemtter) .
to have different characteristics from

For example, in Antimicrobial Agents and Chemotherapy

{(Vol. 42, No. 10:2682-2689, 1998), an antituberculous action
of particles containing rifampicin in PLGA is disclosed.
However, inthisreport, facilitationof the phagocyticactivity
by PLGA particles is not described at all. Furthermore, since
in the PLGA particles containing rifampicin, drug efficacy as
an antituberculous drug is not enﬁanced compared to rifampicin
alone, it is evident to have different characteristics from
those of the particles of the invention. Furthermore, as shown
in FIG. 4 and FIG. 5, the molecular weight of PLGA is important

for controlling the release of rifampicin. However, in the
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those of the particles of the invention. Furthernore,
as showmn in FIG 4 and FIG 5, the nol ecul ar wei ght
of PLGA is inportant for controlling the rel ease of
rifanpicin. However, in the 24 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 different

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

[ i h Ltub | ctivity, .
B514% s hert DA S LS £ ST Wi ene
i gh o and th
OB EEHRIo¥ B BR TLCheyt UG I T3 4284 e e

b FRLIPDF b d O 9L 5f“h§¥ﬁ§i§i§§ h@yiﬁgagq&¥f9§£énefﬂémgcular

macr ophages and the antitubercul ous “activity int
wejcgmptfa@astﬁus‘z_toba:rﬁé/galt&ti%@esTalfeﬁhEOQ%é@Eioﬁ e t did not
above aspects, in the PLGA particles described above,
keadert Aeniagnbaatuiyt fon dhemaheiitabs dculehsenred. when
because the nononer ratio of PLGA and the dianeters
wfepparing tdee PAGA parttiké essbiavabhethanget iviibtkeulous drug
invention, but correct characteristics for the
FHrivictes wrenwotheeecvhbel ame rhopeantiittiberespecs to the
drug action .is not observed. Therefore, it is =
RAFFTERT o Fdath BRpRi drhesaRine fiadi dendeshe dianeters
t.he inventive step of the invention.

I d
B PR P AT Pl LBy L OB (PE §he pprticles

by phagocytosis of the macrophages and the antituberculous
activity in the macrophages must be evaluated. Taken together
the above aspects, in the PLGA particles described above, a
certain commonality for the materials is observed because the
monomer ratio of PLGA and the diameters of particles fall in
the “suitable range" ef the invention, but eorrect
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 particleé is
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8: 955-961, 2000), a nethod for preparing particles
containing rifanpicin made using PLGA with a
nol ecul ar wei ght of 82,500 is disclosed. This nethod
for preparing the particles is 25 different fromthat
of the invention. A tuberculosis.” germextermnating
effect of rifanpicin-containing PLGA particles using
PLGA with a nol ecul ar wei ght of 82,500 is disclosed
i n Pharmaceutical Research (Vol. 18, No. 9:1315-1319,
2001). This shows that the antitubercul ous activity of
t he rifanpicin contai ning PLGA particles is inferior
icin alone in vitro and that

Jé%é%f %%‘Sb.&hﬁh;?nEth%?% i BhR ous Br ebthiehgulosis

f t der fo .
AT R iy DS et o
P tukey cul pus ghouplthhed %iéﬁufﬁr%&%&gﬁgv%f 82,500 is
appropriate degra ability and a

dirtcargwdd ynlﬁh@'&@%@dﬂﬁc@@kég@arcmﬂ 181 Mo, h@ 1315-1319,
af orenenti oned article, such characteristics

20010h t e iackhvivisy tteperts ﬁ@%&%eﬂﬁﬁb@aﬂ:ﬂﬁﬁl dg?r@lf the
the antitubercul ous activity has been investigate

rlitf aing iknigwit ort teeitn irive Pdegrpatabl ity iandnfbeibrtes gakl¥ffect
included rate are reduced in the PLGA particles with
dfargd amplicdm adonei ght vismd anbuthaitt iappeanstthatsaid that -
because of the use of PLGA with high nolecul ar weight
tHerg2 15589, OPNd ot e iallto s TR o Vsl ok experiments.

eI| % A%h n.the gbove, simlar research to those
BT £ e TGRS e e LB g bop elicit

th@aﬁﬁtéﬁ%%réulousactlon,thepartlclesmusthaveapproprlate
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 interhally included rate are
reduced in the PLGA particles with large molecular weight, and
thus, it appears that because\of»the use of PLGA with high
molecular weight of 82,500, the antituberculous action was.not
elicited. 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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exterm nate the intracellular parasitic pathogens
through intending to take advantage of the phagocytic
activity of the macrophage and acconplishing this
activation has never been 26 perforned. Al so, the

ri fanpicin-containing PLGA has been prepared, but no
proper research for preparation nmethods. and nmateri al
property for the purpose of enabling to acconplish

t he object of the invention has been perforned.

Addi tionally, in Pharmaceutical Research (Vol. 18,

hb 10: 1405- 1410, 2001), there is a description that

' S_suppos q t hat_.t he i fanpi.cin-contai ni ng PLGA

parFPeRellar Bl ortpts af%%am:?ﬁe ce&e:a&aﬁﬁ@ei’%@ has been
BESRAEL 3%?‘3 1 s ST B Th e o oo Pahods. and
ﬁQEQPiQI'ﬁPo&Q?E% EQ? @ﬁ % §8Qe|§glghgpgsﬂghég ggggmpllsh

made and frc

thé @Hﬁle@tnoﬁ‘?ﬂ{@hﬁkrﬁﬁt 1815%9%&41'9 b%%f%@ﬁe@eenpldditionally,
exam ned. Incidentally, the concentration of

11 frangYineided 1l dd e REB@EORINGES 1. N ) IN®, 49i:Ndosthaiio, 2001),
rifanpicin-containing PLGA particles described in this

tepoet is onl YeGoAS mgldD6 teald s.id nitheseppeseld Usha® the
the rifanpicin-containing PLGA fine particles, not
Bhfgrpiciprecophagotyy oBLGA gur 1 tviat bels kute drswrddverated in the
concentration of rifanpicin in the macrophages
NREEPRIR2AGE Y/ 16BBI9% \iHisch 1ins thd st omse, &henpeeticles have

Fromthe above, if jntending tqQ induce the
’b%%gb‘éﬁf‘oa%tl Vet % hENGREP OpRREEs Pahdt st BRFEARNEYEFe Or no

f5¥$ﬁﬂé%héﬁuwhere the activation is intended has been made,

and in fact, no phagocytic rate of the rifampicin-containing
PLGA particles has been examined. Incidentally, tﬁe
concentration of rifampicin in the macrophageé 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
phagocytosisactivatedbutalsofheEoncentrationofrifampicin
in the macrophages reaches 6 pg/10° cells which is 13 times
ormore. Fromtheabove, if intending to induce the phagocytosis
in the macrophages and exterminate the pathological
microorganisms in the macrophages, it is evident that it is
difficult toraccomplish this only by containing the drug in

microspheres. Furthermore, in any previous reports, it has not
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m croorgani sns in the macrophages, it is evident that
it is difficult to acconplish this only by containing
the drug in mcrospheres. Furthernpre, in any
previous reports, it has not 27 been exam ned whet her
the rifanpicin-containing PLGA particles extermnate
intracel lul ar tubercul osis gerns using the alveolar
macr ophages which are the target cells of the

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
Ras spARESd Wraldew the 1t fovee tabmotonbpl ping AIGR particles

tissue-specifjc nmacrophages, e.g.,_the alveolar ]

%%Hh%’é"s. HHAacelluddy nbvReEGuUbPSiRe IPRMENt HBANT the

t.he novelty of the concegpt.is a matter of course,

BS s RRCERP E&rthEFQ Unicept'S nEfhEett feells of the
al veql.ar. macr.ophages.are used and

tﬁe pﬁgg%%é%iggggffvitgs 0 Stﬁglgg s ¢ wdcange the

die-JdHgh i gane r atg ey, i S Y 1ife s

rgtainedﬁ?ﬁg%%e aﬁ%ggggﬁgﬁgcrg%ﬁggés,Sgﬁéggké Life, the

nld drph £idl COPE aNighd PLEF s DRt shesrare Reduggdsand 55 4

provi ded where the exterm nation of tubercul osis

wgdrlirkridwrt fiecal veot athe FBESHOPIAGES] by e Pt Al d phages
is obviously nore excellent than that by rifanpicin
Palespeit Onbibhedatamerothapd] vitio hiastheenewsgeky fkrRedcrophages,
t hat production of non-specific antibacteri al

S3gbst AR€edlvechar mydroghbages. That is, as 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 concentrétion
is actually retained in the alveolar macrophages, and the
rifampicinhcontainingPLGApérticlesareproducedandprovided
where the extermination of tuberculosis germs in the alveolar
macrophageskurtheformulationjk;oﬁviouslymoreexcellentthan
that by rifampicin alone.

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

example, in the European Journal of Pharmaceutical Sciences
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per oxi de and oxygen radi cal fromthe macrophages is

enhanced by the phagocytosis of the particles by the

macr ophages. For exanple, in the European Journal of

Phar maceuti cal Sciences 28 (Vol. 15, pp. 197-207,

2000), it is disclosed that the production of

hydr ogen peroxi de from cul tured macr ophages whose

characters resenbl e those of nonocytes in blood is _
enMahcdd bBP phaddocPtiost $RP) PLEA 3} $FEpesd thakevieg prpduction
is not described that the phagocytosis of PLGA by the

maé hysiragsh pahaxtds finem phbigocsd ne craphiagetsywhose characters
Furthernore, since the activation of nacrophages is
exepenblly thiossr sEmohbeyesbkandehesd i aferihydicegny phagocytosing
peroxi de production by the phagocytosis is not

dpLest Iparoibieied WHdwewhhangemeid ebtt N@escribed that the
phagocytosis. Wien the actual treatnent of the

1 S5bLOsE L omtc o R ALEALLE ppgocyere

FAEeTELSF 4P Hoks, LIREL o J0EL gl for! BeOkSSlophases

i n_the_macrophages, the renmedy of type (1) facilitates ,
thE SERRGBEYI Sigatest YT SRR h s {OF SffAnERrox ide
the function which carries the renmedy of type (2) or _
(BYOPHED PR Heh O pIRARC Yttt i Nods ddkEy Lyncpgined with
1, the renedy intended by the invention is easily
phabaeyeBsel By the rhepephageds.-facilitates the

phagocytic activity by being phagocytosed, and thus

t he cdficantutat iaortuefl theatewmdy oifnthkeimfierbophagedisease is
bS&?ES%med, a formulation in which a medicament of type (2) or
(3) is contained in a remedy of type (1) is effective. That
is, in crder 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 the macrophages.
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 soclution 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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remar kably hi gher conpared to the case of

adm nistering the renedy alone. That is, in

conmparison to the drug incorporated into the

macr ophages 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

i ﬁ@mm%m@g:mwﬁemcf atémedy ninhthenmecopbhgess becomes
I .S C|I|t e hagoc t|c acti.vi. of.

t%g %ﬁbfb GH%SCYI é% K Cglﬁ% ﬁmﬁﬁéé%giing the
t h@n@ﬂf}ﬁ-ﬁlﬁrﬁeﬁbéﬁﬂu@é tﬂi’&rér@%jﬂ)ﬁnhﬁnﬁ:be HRCHORHEEEsic capacity
becones renmarkably higher conpared to the case of

a@ti hihst BEGFPRIRIE€S-enedy al one because the renedy

enhances the phagocytic capacity of the nmacrophages.

Speci fic application exanple: Tubercul osis

Topercdflics iappls cedtidroraxamgsleond wamplosi s h respect

to the effectiveness of the renmedy presented in the

i nvent i buberdubestsl Osi segeEorthnuadentr egainpee with respect
respiratory tract to pulnonary alveoli by droplet,

and ehe JHRIacKasad BY ahyeqdidy pRekeRR2GESH the invention.
Typi cal |y, phagocytosed pathogens are destined to be

d@%@&%&%@é a@ea{lga%v%fddorfﬁsasecﬂéﬂ 9§%b§ra'€|8\fgve{ract to

the tubercul osis gernms avol d the attack pr ot ease

aggdﬁlro%ar éi"?éé)fl gﬁageg‘ﬁ'gg edc’a Eﬁ'?eg%%g cr)gg!:l%y alveolar

macr o e 25ut
nacroph

gglf;\ﬁgorpﬁ geﬁost ggggrgg i\t ent%%%ﬁgyggggdtgaetﬁggbgéglélr%sljsestlned
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 out of the macrophages, and'persistently
supply the tuberculosis germs in a host body. At present, as
antituberculous drugs, medicaments such as isoniazid,
rifampicin, streptomycin sulfate and ethambutol are used. All
medicaments are effective for the tuberculosis germs out of

the macrophages, but deo not exhibit any effect on the

tuberculosis germs in the alveolar macrophages. This ismainly
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anti tubercul ous drugs, nedi canents such as isoniazid,
rifanpicin, streptonycin sulfate and et hanbutol are
used. Al nedicaments 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 attributed to
~that a nedicament concentration sufficient to

exterm nate the tuberculosis gerns is not obtained in
the alveol ar macrophages. Thus, if the nedi canent
concentration sufficient to exterm nate the

' ' tained in th I I .
TR AR 4 Al EEle o CreCpRatDRyTeSFLetene to

S | I bl.e t. :
IR e L ORARA I s 43 PR RRY ArTaufer 1o the

ABEEOPNRARS rdPnh§bs. case, the phagocytosis is
utilized in order to selectively increase the

medi camRBt, CONCEeRtr alddAR-dnkithecHRCEQPPAESSH AufF8EBYt o
whi ch enhances phagocytic capacity of nacrophages

aisiengn Bla@le aticabulbxaoplesis qethod sf bt I REYGINEhAE alveolar
remedy which enhances the phagocytic capacity of
reraphedges kndtakifecadvahengef odr e hdestidderditdsis of the
Enhancenent of phagocytic capacity of macrophages by

PO LY e graiades f ditmilsagilen poastihils sectiterminate the
PLGA fine particle per se is a nedicinal ingredient.)

HONTHRP D FepRephr ithG PLERClphangaraplklges. In this'case,

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, a method for producing a remedy
which enhances the phagocytic capacity of macrophages and
effects thereof are described.
1. Enhancement of phagocytic capacity of macrophages by PLGA
fineparticleformulation(inthisséction,aPLGAfineparticle
per se is a medicinal ingredient.)
1. Method for preparing PLGA fine particles
(a) Materials
(1) PLGA [poly(lactic acid/glycolic acid) copolymer],
monomer ratio: 75:25, molecular weight: 20,000 (Wako Pure

Chemical Industries Ltd., PLGRA-7520)
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(a) Materials (1) PLGA [poly(lactic acid/glycolic
acid) copolyner], nononer ratio: 75:25, nolecul ar

wei ght: 20,000 (Wako Pure Chemical Industries Ltd.,
PLGA- 7520) 31 (2) PVA (polyvinyl alcohol)

pol ymeri zati on degree: 500 (b) Preparation of PLGA
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
mL of a PVA aqueous solution of (2) is added to a
solution of (1) and stirred for 3 m nutes, an

Oi | -1 payapes ({ol W iNPe)a BBhS] Phd SydoF )
IS addegﬁ?nt o(%OOWwL %f aa PVA a)gurioeojﬁsgrﬁ sollnglj’%loc%14 dé&)ee 500

(2} pmgﬂamumred:mtm@orﬁwwﬁw@eafoﬁz@mﬂm;ﬁor 3
hours. (5) Afine particle fornulation is
preci piilabed my cemiGA ugatd s BydD0in A5 kB, of methylene
m nutes), separated, and further washed tw ce by
QQ%QHM§810 nL of distilled water using a centrifuge.

¥|ng under reduced pressure in a desiccator for
24 holit 5. FY#) 1A gapepéreddianepéerditst biesoricoR -6 tlwe/v) .

resul # %QV$|ne article fornulation js shown in Fyg
5 L plom thPs2 a1 gare, Sehat bt ek iigeadded

tB@gEﬁﬁhljﬂ%{”¥' I%% sglrred for 3 minutes, an oil-in-water
(o/w type) emulsion is formed.

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

(5) A fine particle formulation is precipitated by
centrifuéation (3,000 rpm, 151ﬁinutes), 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 um and has a distribution between
1 to 10 pm. This particle is a solid at ambient temperatures.
A yield calculated from PLGA (500 mg) used for the preparation

and an entire weight of the recovered formulation was about
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a peak at a dianmeter of about 2 mand has a

di stribution between 1 to 10 m This particle is a
solid at anbient tenperatures. A yield calcul ated
fromPLGA (500 ng) used for the preparation and an
entire weight of the recovered fornul ati on was about
32 90% (8) O her exanples Characteristics (nol ecul ar
wei ght and conposition) of the PLGA fine particles
additionally made are correctively shown below 1.
PLGA- 5005 (PLGA, nol ecul ar weight: 5,000; l|actic
acid/glycolic acid: 50:50) 2. PLGA-5010 (PLGA,

%?y ecul ar weight: 10,000; lactic acid/glycolic acid:
0°50) 3. PLGA-5020 (PLGA, nol ecul ar wei ght: 20, 000:

| acti a id: 50:50) 4. PLGA-7505 (PLGA
q8) a9l %ée@[ﬂpg(%c 0: 50) ¢ 505 (1

nnlecular wel gh lactic acid/glycolic acid:

75: 25 )
R s A ST A I o o

1ﬂﬁ£pﬁ£k&@d@ﬁhfﬂi¥ié$B@dﬁ@ﬁbh@h@yﬁé&é&&@EbQer§15@§yshown
sane as 1.'(b)(1) to (6) except the kind of PLGA
tmlarvage particle diameter of the resulting fine

1. PLGA-5005 (PLGA, molecular weight: 5,000; lactic
acid/glycelic 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, molecular Qeight: 10,000; lactic
acid/glycolic acid: 75:25)

The method for preparing the PLGA fine partible
formulation is the same as 1.‘(b)t1) to (6) except the kind
of PLGA.

An average particle diameter of the resulting fine
particle formulation was about 2 um even when any PLGA was used.
A yield calculated from PLGA (500 mg) used for the preparation

and an entire weight of the recovered formulation was about

90%.
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particle formul ati on was about 2 m even when any PLGA
was used. A vyield calculated fromPLGA (500 ng) used
for the preparation and an entire weight of the
recovered fornul ati on was about 90% 33 2.
Enhancenent effect on phagocytosis of alveol ar
macr ophages by phagocytosi ng PLGA fine particle
formation (1) Alveol ar macrophage cells (1 QR8383
cells) are prepared at 1 x 106 cells/nL in a medi um
(Ham F- 12K, 15% fetal calf serum, added in a 24-well
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 (37C). (2)
r u ' I ved
T ErRRHEAACH SERBCEI MBSl Eat DR IRE R opnages

wpfdedgod Pes £l Af bEEn PBB) el 5apddede k?ﬁ:faa@&ofloom

tenperature for™5 mnutes, then a culture supernatant
i's remuyedvesith WasbirBghays REITHIRRIZ86Be10:sl) AkeWYrepared
the nmediumis added thereto, and mxed with 0. 1 nL
aof 180 Peedakl/ mE.Aharnmed id)m t Haprepare, 48%fRar-aokhi £ serum},
solution. This is overlaid on 0.1 nL of 700 Percol
gedeskbd i @ 24twelH plettea sanpDeOéyube, 4ao0d ¢qng rdff BgeEIh-7520
j%2},000 rpm_ 10 mnutes). (4) After the centrifugation,

g9 Ppreseht Aprmplatpper fiscaddaed coh¢reted, wandh is then
after washing the cells with PBS, 1 nL of the nedium
Ul RSt 1 Pat Yy 5R dhel i @ ke pad e | Ep@dbator (37°C) .

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

(3) 0.1 mL of the medium is added thereto, and mixed with
0.1mLof80%Percoll(Pharmacia)toprepare40%Percollsolution.
This is overlaid on 0.1 mL of 70% Percoll placed in a 1.5 mL
of a sample tube, and centrifdged‘(B,OOO rpm, 10 minutes).

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

amixture is cultured for one hour. Labeling with fluorescent
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(FITCPSLP) with particle diameter of 2.0 pm | abel ed
with fluorescein isothiocyanate (FITC) at 1 x 107 are
added, and a mxture is cultured for one hour.
Labeling with fluorescent. 34 FITCis for easily
performng quantitative analysis. (5) After the
culture, the centrifugation (700 rpm 5 mnutes) is
performed, then 1 nL of PBS is added to nmacrophages

in a precipitated layer, and the centrifugation is
repeated twce. (6) After renoving PBS, 0.1 nL of 10%
formalin/PBS is added to the cells, fixed for 5

. dd .h
B e cLPeady 1t ob bbbt HELef el Soaddegy e
added %gawftefi“‘%hteh%nﬁtmﬁ@at@r@ de?xtrd:%gﬁ?/q%q: ﬁm@qo rpm, 5

renmovi ng the supernatant,

Rletes § Q sSPspendmthe ©fdh i, mﬁrlfk ngzléﬂainﬁadt bs macrophages

suspen5|on Is taken, spread on a slide glass and

1 i & prdch)p Andkesd aIA)k@f,eSﬂﬁilttHE HARGORIg AR drl FILSF—‘ repeated
visual fields are photographed, and a nunber of
NRB383 cel | s which have incorporated FI TG PSLP per
100 cells is nmeasured. (8) A change of FITC PSLP
phagodl odédeansemoy iing tHiS, Madr ophages My fiohmaRlIGXPBS is
fine particle formulation is as shown in Table 1. A
 addediroublbe £/l kS of i her FLEANtes  phker dl BL-of distilled

fornulatlg oes. not remarkably affect the phagocytic
BEly hbh et R HAGERT Pt TeMmOvSdey i dBhEo K s tilled

v&an:eeraqtdsl E{Idod%doagaln, 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 suspensicn is taken,
spread on a slide glass and dried.

(7) Undera fluorescentmicroscope, multiple visual fields
are photographed, and a number of NR8383 cells which have
incorporated FITC-PSLP per 100 cells is measured.

{8) A change of FITC-PSLP phagocytosed amounts in the
macrophages by the PLGA fine pa\rti(:;le 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 additibn of 0.4

{ng/mL) noticeably activates the phagocytic capacity.

Table 1 Enhancement effect of PLGA fine particle formulation
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(g/mL) noticeably activates the phagocytic capacity.
Tabl e 1 Enhancenent .effect of PLGA fine particle
formul ati on 35 on phagocytic capacity of nacrophages
Amount of PLGA fine particle Uptake rate of FITC PSLP
(o) formulation (g/n.) 0 11.6 0.004 8.8 0.04 12.3
0.4 20.2 1I1. Enhancenent of phagocytic capacity of
macr ophages by |ipopol ysaccharide 1. Method of
preparing |ipopol ysaccharide (a) Mterial (1) Pantoea
aggl onerans bel onging to gram negative bacterium
genus Pantoea (b) Preparation of |ipopolysaccharide

\ID'JC"'
\4 \

[
T

D) pagkoge, B98L OTES PO L opadiediig L |1 2rs O

\JL,

i T e

ﬁ@ﬁm@ggtgghak“@pgy)ls collected. (2) 70 g of the

bacterial—body was suspended 1 500nt—of distit+ted
wat er, 500 ng. of 90% heat phehol was added,1ptgrred

at 6b to /0C for 20 minutes, oot ed; and-them an

aqueous | ayer. 004 8.8
0.04 12.3
0.4 20.2

1I. Enhancement of phagocytic capacity of macrophages.by

lipopelysaccharide

1. Method of preparing lipopolysaccharide

{a) Material

(1) Pantoea agglomerans belonging to gram negative
bacterium, genus Pantoea
(b) Preparation of lipopolysaccharide

(1) Pantcea agglomerans is added to 7 liters of bouillon
(10 g/L of tryptone, 5 g/L of yeast extract, 10 g/L of NaCl,
1 g/L of glucose, pH 7.5), culﬁuréd 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 phencl was added, stirred
at 65 to 70°C for 20 minutes, cooled, and then an aqueous layer

was collected.r The collected aqueous layer is dialyzed
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was col l ected. The coll ected aqueous |ayer is dialyzed
36 overnight to elimnate phenol, and an interna
solution of the dialysisis ultrafiltrated to
concentrate by a nol ecul ar weight 200, 000 cutoff
menbrane under nitrogen gas at two atnospheres. (3) A
resulting crude frozen/dried |ipopolysaccharide is

di ssolved in distilled water, applied on an anion
exchange chromat ography (supplied from Pharneci a,

Q Sepharose Fast Flow), a sanple solution is passed
through a colum using a buffer containing 10 nmM of

SE4FGTED 00 Bl G M S B T o o
Tr. s- H7 . . B ' [ [ ,
S50 TS BB B AL LRI s

' é(f@,e@é@_gju@_@fifr‘lgeﬂlgg?fle thlfersﬁg‘ﬁr%g;%?l' é%%%tﬁgw%?&mo spheres.

above, it Is possible to yie a

purified hi perelyYSaechanige ﬁﬂd%'@r@@iﬂeJQi%dHolf}ﬂ%iccfharide
a

wet bacterial body. 2. Enhancenent ef f ect on al veo
meriephage Phagacyt 0sledbyatd i paggl visacehashden{da exchange

Al veol ar macrophage cells (NR8383) are prepared at
chi®ita oeftaphy. i auppieddurfidddantira ke id 5 %0Fekephagalsk Fast
serum) , and added to a 24-well plate.
Higyolpolay ssnuhag i el utsi ard disd padmrdtititandiecone limn using a
pg/ ., and the culture is perfornmed in a  carbon
Rt ibaecgis indagbaP g cE78ris Y1 AR - SUl andi fymMop £ NaCl,
one haour, .the cells are transferred )
and a Limulus activity fraction is eluted with 200 tc 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 alveolar macrophage phagocytosis by
lipopolysaccharide

(1) Alveolar macrophage cells (NR8383) are prepared at
1 x 106cells/nm,in51mediunl(Haan—lZK; 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)Afterculturingforonehour,thecellsaretransferred

to a 1.5 mL sample tube, and the medium is eliminated by
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to a 1.5 nL sanple tube, and the nediumis elimnated
by 37 centrifugation (2,000 rpm 5 mnutes).
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 rpm 5m nutes) , and washi ng
with PBS is performed. (3) Thereto, 0.1 nL of the
mediumis added, and mixed wth 0.1 nL of 60% Per col
to prepare 30% Percoll solution, which is then
centrifuged (8,000 rpm 10 mnutes). (4) After the
centrjfugation, the cells present on the Iliquid

SR abEdrblen| {2 &Y, TRivd SnEdREE etSi-ce SWPERIPBSElY, 0.1 mL
Subse ggntl , 1 m of the gediun1is added, FITC-PSLP
W LR- 40 &IPS et Br 208, 0 Ghear GRS 169 ELL at room
e ich.is then ul tured for one . hour. (5) After .
R TS bR o TBarfiitnt CTer etored gy Sepatant is
.i25. 0 i P j a ] Le | Left at .
P A LA BY P e fleE 0 8080 Fl X8 HE Rk 8) {dnigshing

WJihen n|gk ug éérﬁggggdand then the centrifugation (700
rpm 5 mnutes) is perfornmed. (6) 1 nL of PBSis

added (39 mherepbages 1l miA d¥ eHdiddd At id B®led Nend mixed
centrifugation (700 rpm 5 mnutes) is perforned, and

wileh duplemiatcehtodss Fearanied .t Agatdpdrai3@f RBSdB1 solution,
added, the centrifugation (700 rpm 5 minutes) is
qﬁﬁd&niﬁxtﬁﬂnj¢¢m¢rifuged (8,000 rpm, 10 minutes).

(4) After the centrifugation, the cells present on the
liquid surface are collected, and washed twice with PBS.
Subsequently, 1 mL of the medium is added, FITC-PSLP with a
particle diameter of 2.0 pm 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 G.25% trypsin/PBS is added, and a mixture is left at room
temperature for 5 minutes. Subsequently, 1 mL of the medium
is added and then the centrifuéation (700 rpm, 5 minutes)ris
performed. |

(6) 1 mL of PBS is added to macrephages 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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supernatant is renoved. 38 (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, the supernatant is renoved,
1 mL of distilled water is added agai n, 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
photoqgap@g and the .nunmber of NR8383 cells which
have ‘iMcd?potht é§MEVFEIPSERS peibsg ity  §-1 mL of 103

0) . T i f t . ) ,
W@?&‘%%a%%c% %ésé]ecrcg e‘?]?ce]o?g‘t he® rf‘:a’rff%‘?)h%‘@’éss gjinutes,
i o e i i s. ' i 2. . L.t i
A BIRPELYS LSO 5 2303000 BB ne e duoven,

TRGL QhaGeR: #1591 AL biatateq DY ddies |4 PORP) V5L Ghad |
Table 2 Activationé%f macr ophage 5%ggdcyt|c capé%ﬁ%?rnatant
iy rdmdpopd) ysacchari de Addition anmount of Uptake rate
of FITGPSLP (% |ipopolysaccharide (g/n) 0 31 1.0

51 398} After removing the supernatant, 0.1 mL of distilled
water is added to suspend the cells, 0.02 mL of the suspension
is taken, spread on a slide glass, and dried.

(9) Underafluorescentmicroscope, 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‘macroﬁhage phagocytic capacity by

-lipopolysaccharide

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

lipopolysaccharide (ug/mL)

0 31

1.0 51

3%




B. Renmedy whi ch acts upon pathogens in nmacrophages
Effective mgration of rifanpicin (antitubercul ous
drug) into macrophages by phagocyt osi ng RFP-PLGA fine
particle formation. 1. Preparation of PLGA fine
particle formation which internally includes
ri.fanpicin (a) Materials (1) PLGA [pol y(lactic

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

ohol ol ymeri zation degree: 500. (b
P R b reet phandf hef Rapehe! S BaraoPbAgEs)
PLGA 0, 50
are d?gg% \gg 4 ndgl:_[#ﬁ{;?o% ’f%‘?ﬁf]e%fe“ Z‘RPS :’taéer(:ga)ow’@rug)
i g 3
i AL b Ot N g ey e
indd@h of (1) and stlrred for 3 n1nutes, an o/m1type
emul 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 (5) A fine
lpaPtepéeat bomdfaPLGA fiisieppect pelatfednit ion which internally

includes rifampicin
(a) Materials

(1) PLGA [poly(lactic acid/glycolic acid)copolymer]
monomer ratio: 75:25 or 50:50, molecular weight: 5,000, 10,000
Aor20,000,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 agueous solution of (2) is added
to a solution of (1} and stirred for 3 minutes, an o/w type
emulsion is formed.

(4) {(3) is added into 200 mL of a PVA aqueous 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 twice by adding 10 niL of distilled
water using a centrifuge. (6) Drying under reduced
pressure in a desiccator for 24 hours. (7) The
produced PLGA fine particles (nolecular weight and
conposition) are correctly shown below. 1. RFP-PLGA
5005 (PLGA, nol ecul ar weight: 5,000; lactic
acid/glycolic acid: 50:50). 2. RFP-PLGA 5010 (PLGA,

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

20, OO I.C aC|d/ CO|IC aci.d: 50:50
RFP- PL&A f?o%lem&r Je%urfgrr“\}déua&ﬂto“ sl%o@reqlé%?ﬁ%ed by

2 GA 7510 (PLGA,

@&}m‘*i’égffd@fao%‘?‘aﬂ%' %?875 P RSl g ot aeryfurther
F 0GP pol .

g%’%%o t‘ﬁllggtl% aC| yégjl :-Ic&b\agl d%%&#ﬁg&r using a

dgﬁﬁﬁfﬁ¢?§lze dlstrlbutlon and the characteristics of
all resulting fine particle fornulati ons were the sane

as thesepefihbeuhiiae @%HHd@d3HﬁH§Eﬂﬁg|fH“%‘He§%é%ﬁtor for
alone (A . 41 1. (b) (7)) .
24 hours.

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

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

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

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

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

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

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

The particle size distribution and the characteristics

of all resulting fine particle formulations were the same as

those of the fine particle formulations of PLGA alone (A; 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 recovered
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 unts of rifanpicin internally included in
:hFPbﬁLG%prine particle formulation Rifanpicin (ng)

o el BB g AR B g 0, a0
& beb P Pod rhap i BhePas EBQFBEEéHLi%&B i éﬁa{ﬁéﬁ i€ dissolved
formati'on (nmenbrane enul sitication net , known in

imea artdr M hi5i g HRIMIRNE a@UbahELgaEL Ny BA N o rbance
the REP-PLGA7510 fine particle formation was

P epas athn Thenapsbredebenul spébcabprotomrbhed.is an
ermul sification

(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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met 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 is possible to obtain an enmulsion wth uniform

particle dianeters. (a) Materials (1) PLGA

[ 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) PPEANEGOMAHP BARS ARl ich¢r tiom pgthed . dinasBFF=BLEA 7510

0 nL of neth hloride. (2) PVA is di | ved
oA B TASHTMYAS PYSYauhin a sof ution of | -
D A 28l FVA A0S, SO
. : g A i o
IR B, I VAT D R
vﬁm?.@%ooﬁog\@l@t%ﬂ%{ﬁa@%]’:‘tﬂsoBr%fsseﬁstg%isﬁgﬁ%fti'&{ e8ther

t roomtenperature at 520 rpmfor 3 hours.
fiiqud paebhel subsphatd PR HrS §igidtAlLE18%s membrane. By

centrifugation (3, 000 rpm 15 m nutes), separated,
theduber bliethis method, it is possible to obtain an emulsion
with uniform particle diameters.
(a) Materials

(1) PLGA ({poly(lactic acid/glyceclic acid)copolymer]
monomer ratio: 75:25, molecular weight: 10,000, Wako Pure
Chemical Industries Ltd., PLGA 7510.

(2) Rifampicin

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

(1) PLGA 500 mg and rifampicin 100 mg are dissolved in
10 mL of methylene chloride. '

{2) PVA is dissolved in water to become 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: 0.4%9 pm), an oil-in-water (o/w
type) emulsion is formed.

{4) (3) is added into 200 mL of PVA aqueous solution of
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washed tw ce by adding 10 nL of di stilled water usi ng
a centrifuge. (6) Drying under reduced pressure in a
desiccator for 24 hours. (7). An average particle-

‘dianmeter of the resulting fine particle formulation
15 1.98 m Avyield of PLGA cal culated from PLGA (500

ng) used for the preparation and an entire weight of
the recovered fornul ati on was about 90% The yield of
rifanpicin was about 75% This particle is a solid at
anbient tenperatures. 3. O her exanples by nenbrane
emul sification nmethod The RFP-PLGA fine particles
%%tlecular wei ght and conposition) other than

PHEA SA5itr 99 il Rt Qg ih S4fkr@m for 3 hours.
col | ectivel y .shown be] o RFP- PLGA 5005 ( PLGA
rmlecdt5 %m t4Re: E?f%bgﬁ?aéFﬂgm%ﬂﬁ%ﬁﬁlﬁﬁm egdRifated by

SehOobe Sraet v o Tl 1°y§5rL?G§ll§‘élt%" loa%%?mgégpﬁﬁp further
ﬁ%’%‘é’?‘éf 5?@??‘3 Ciéé@&’{@o) Y, P 'Bjsg?Pl‘fé&er using a

B ecPF@ge Wei ght 1 5,000; lactic acid/glycolic acid
75:25) 5. RFP-PLGA 7520 (PLGA nol ecul ar wei ght:

20, 000! @aatyiidlg under reduced pressure in a desiccator for

24 hours.

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

temperatures.

3. Other examples by membréne emulsification method

The RFP-PLGA fine particles {(molecular weight and
compoéition)otherthanRFP—PLGA?SiOfineparticleformulation
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 fornmulations are 2.20 min
PLGA 5005, 2.66 pmin PLGA 5010, 2.29 pmin PLGA
5020, 2.00 pmin PLGA 7505, and 1.85 pm in PLGA 7520.
Al'l yields of PLGA calculated fromPLGA (500 ny) used
for the preparation and an entire weight of the
recovered fornulation were about 90% The yields of

rif jcin were abo 7% in PLGA 5005, about 78%in

%ﬁké?%iﬁfﬁlbﬁoﬁ?lg7géfﬁgbL%A 5020, about 91% i n PLGA

7505, ,an b 58%. LN 7520. 4. Rel ease of .

rifanércgﬁgf%gkﬁRZ§bELéEtgﬁﬂgogﬁ??%%Fe & théiﬁ%%?fv%actlc
P ' ieke 50 repared by the

%ggﬁ#%$%?£%£€5?$¥%a?$b%5 thgg)mgrepdispersgd in5 n

of phgs e f t Y4 i Qnj : t b 1 ;
) PooTRELee AL e L U o35y 0091, Bood s

B FIBF AL Bc WeE B4 CPb | g6 ed over time by the 45
centrifugation, and 5 nL of the phosphate buffer at pH

7. 4 Chenmethstd €ogt brepalifgMchers addedIlan tffide particle
remai ning fine particles. (3) A concentration eluted
figrmihles tsipres st ahe swase rEasbeedbovd memeasus ererits Waiscation

performed using a spectrophotoneter at a wavel ength
mfthperh gyfgept kinds of PLGA.

The average particle diameters of the resulting fine
particle formulations are 2.20 pm in PLGA 5005, 2.66 um in PLGA
5010, 2.29 pm in PLGA 5020, 2.00 pm in PLGA 7505, and 1.85 pum
in PLGA 7520. All yields of PLGA calculated from PLGA (500
mg)usedforthepreparationandanentireweightoftherecovered
formulationwere about 90%. The yieldsof rifampicinwere about
87% in PLGA 5005, about 78% in PLGA 5010, about 67% in PLGA

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

4. Release of rifampicin from RFP-PLGA fine particles

(1) Respective RFP-PLGA fine particles (50 mg) brépared
by the membrane emulsification method were dispersed in 5 mL
ofphosphatebufferatpﬂ7.4(ionicsttength:0.154M)retained
at 37°C (temperature).

(2) The supernatants were collected over time by the
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(4) Rates of rifanmpicin 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 from PLGA with nol ecul ar weights of 5,000
and 10,000, i.e.,,PLGA 5005, PLGA 5010, PLGA 7505 and
PLGA 7510 were fast. Fromthese results, it -has been
shown that the PLGA conpositions in which the

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

TR A m%pﬁé Rhadoeht burshhst adanebet o pH 7.4 (ionic
f ' [1u f trati
PERATE D dg okl PoEp e v RER Sefa iR SRS TEIS it tes
( PLG{?Y@@Q&n&&AtFQ&Bﬁ%& gy B’f@h@"s%éhﬁt% Lhgl&asured.
formulation is dispersed againin

TeRN hklafsWG et Qﬁgo?égﬁbraeﬁ'ﬂglﬁé)a éﬁbé%%éﬁﬁ%%%ﬁéfbr at a

elimnate |arge particles fine partic

WGl Mdraitito o f aptnd0% i n wei ght) prepared in sizes of
about 46 1 to 3 gm by m croscope observation are used

for the) Radeand Ag i faxparditenéSeab@Y fRunt ve efe DRBBSRFP-PLGA
qells at 5 x 105 cells/0.9 nL in a nediumare placed

fiimea p24-bisl lepliatte, thel Zupghat at afreeatiowrRER BIIGA 4 and
fine particle fornulation is added thereto, and

Fd@-t or edE 5@ dpZahpfifthe present experiment, 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
dispersedagainjijBS,1jmzcentrifugation(40011mu 5 minutes)
isperformed to eliminate 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 mnutes, subsequently the culture
supernatant is renoved and the washing is perforned.
(4) 0.1 nL of the nediumis added thereto, and m xed
with 0.1 nL of 80% Percoll to prepare 40% Percol
solution. This is overlaid on 0.1 nmL 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,
cells present at an interface are coll ected, washed

T ey AR TR L N

éﬂ QQ§HQ§ f rifanpicin is determ ned from an

absor angggat 475 nm- (7) As a control, a

di net S [ RiB Lyt 0 hE i €l .
the Samt Srount as TRat o Setarna 6 T2ty R Fefa® nt in

ot GArdf ipn@dRar tinchexhopauh abi QRel s LUhPS
is 47 addgg to al24-mell plat% tgethggggﬂﬁfgo% @%eOf each

RERHRIGA sfaddepartand NRB3Edutetisnane asgledit Re8t@ o, and
(8) The cells are cultured for 12 hours, subsequently

g wedd sfqiS 2 185icel | s) are col l ected, and
rifanpicin in the cells is extracted with nethyl ene

chl or i{dé. A 9% r Uptaka ldnoumt S hef meidfiampiici nebpvede 0.1 mL of

macrophages are _
0.25% trypsin/PBS is added, then left at room temperature for

5 minutes, subsequently the culture.supernatant.is<removedJand
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 cent:ifugation, cells present at an
interface are collected, washed with PBS, and subsequently
rifampicinincorporatedinthecélléisextractedwithmethylene
chloride.

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

(7Y As a control, a dimethyisulfoxide (DMSQ) 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 tinmes is incorporated in the addition anmount of 40
" (g/5 x 105 cells/well/mL) of rifampicin in the case
of the present RFP-PLGA fine particle fornulation
conpared to the conventional nmedium containing
rifanpicin. C. Medicanent (A + B) which enhances
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 f | f | VA i al 1)

@E%&%ey%ﬁae 7L R G o BB Lot s etiEbd £ actaea,
75 25 | | ht :

JROGIRE 35201001 75,28 00480: B0, mplecular vei g

00 e G SO BP0 0 IBasency

51 [ ) r 0 :
B e e St s

dd Fedmi €1 ek 1O P8d b Ec il HSOh yeand nchioélma of
met hyl ene chloride. (2) PVA1s dissolved in water to

becong 90. B8t &WEVamoud 83 JMhen @i cdfn ByPWe agitesisShages are
solution of (2) is added to a solution of (1) and

stown et Fog. B .m At &s,stamwrokwatypefampicin at about 19 times
is incorporated in the addition amount of 40 (pug/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 maqrophages
Enhancement effect on phagocytic activity of macrophages by
phagocytosing RFP-PLGA fine particle formulation
1. Preparétion of RFP-PLGA fine ﬁarticle formulation
{a) Materials

(1) PLGA [poly(lactic acid/glycolic acid)copolymer]
monomer ratio: 75:25 oxr 50:50, moleculér‘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 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. (5) A fine
particle fornulation is precipitated by centrifugation
(3,000 rpm 15 mnutes), separated, and further

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) The particle size

di stribution and the characteristics of the resulting
fine particle fornulations were the sane as those of

the fi ti f f PLGA al A
1y 3P (s Ekenyinat paherd) %%Wﬁ%‘%g??ai(an gegree 500

gi)?n' nu‘%?%ﬁ?%grgeéﬁ olﬁgrr)ggl){"%gegﬁﬁ%} %Igftr g % £10h
partighe begRULAHI QY. aﬁadrifgm%¥8 ?b'ﬁ% a%e dlssolved in

fornmul ati on prepared 1n sizes

1SRGt O ﬁé@lmrwv\myom@nmnts 2. Enhancerent of
macr ophage phagocytic activity by phagocytosing

REP- PLGA PivRe ipadtiiseloa vl Gy 1RAQr faf ME@IO . £4) (/) .
Al veol ar macrophage cells (NR8383) are prepared at X

106 c&B) sWheni & el neftliauPvaHasuEohi2Kso10%ibat ak ¢2j fls added
serum) , added in a 24-well plate, and 0.012, 0.12 or
th 2 pploftiRlGRE (1) and stirred for 3 minutes, 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 mL of distilled water using a
centrifuge.

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

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

{8) The fine particle formulation is dispersed again in

PBS, the centrifugation (400 rpm, 5 minutes) is performed to

eliminatelargefineparticleformulation,andthéfineparticle'
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fine particle fornulation is added thereto, which is
then <cultured in a carbon di oxi de gas i ncubat or
(37C). (2) One hour after the culture, the cells are
transferred to 1.5 nL of a sanple tube, the mediumis
renoved, 0.1 nL of 0.25%trypsin/PBS is added,. a
mxture is left at roomtenperature for 5 m nutes,
then the culture supernatant is renoved, and washing
is perforned. (3) Thereto, 0. 1 nL of the nedi um and
0.1 nL of 90% Percoll are added to make 45% Per col |
and subsequently the <centrifugation (8,000 rpm 10

i nutes). is perfornmed. (4) After the centrifugation,
S Jsorbrkg%%?ﬂr% 1399 AT dRmdtade tar 8 fm is used for
tollﬁgﬁeqb.and washed twice with PBS. Subsequently, 1

© SO e PR HRSRES t hat used in (1) is added,
FITCPSLP with a particle dianeter of 2.0 pmat 1 .x
107 is added, which is then cultured for one hour. 50

5) ul Lur e, na .S emved,. 0..1
2(m_ o@g%%%%/ﬁttg?gps%%/ P@gciqgo%%%% éﬁgggcﬁlt)%t% ur & cﬁjsl"olty by
piefdodlt SHHE Rremeic ¥ieef 95 rPi R BUL BBca SHBSEAUEM b 1at ion
1 nL of the medium is added and then the

centri(iligat vee14¥0RatpBbhaghi BULeS) (NR8308H f QFBBErehBted at
1 nL of PBS is added to nacrophages in a precipitated

1 &y’ cehédscent infugadion (AAR TPNPK5 IBNEeeS) tS1f serum),
performed, and the supernatant is renoved. Again 1 nL
asfdeeB3 i @ gddell plate, and 0.012, 0.12 or 1.2 pg of PLGA

fine particle formulation is added thereto, which is then
cultured in a carbon dioxide gas iﬁcubator {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/PBS is added, amixture is left at room temperature
for 5 minutes, then the culture supernatant is removed, and
washing is performed. | 7

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

(4) After the centrifugation, the cells present on the
liquid surface are colle‘cfed, and washerd 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 minutes, then 1 nL of
distilled water is added, and then the centrifugation
(700 rpm 5 mnutes) is perforned, 1 nL of distilled
water is added. again, and the supernatant is
renoved. Thereto, 0.1 nL of distilled water i s added
to suspend the cells, 0.02 nL of the suspension is

“taken, spread on a slide glass, and dried. (8) Under

afl uorescent mcroscope, nultiple visual fields are

photod%dpﬁé&?raﬁaetﬁé hukBer tBf FUBeRBEFBPhag@sremoved, 0.1
B0 o8 72, s Feh 1Y 874THe SE ALHSSTBFoF TG Pt room
R ELeORGY  Rab oo 1 P RERTPRFEY of i ths greciun
£ smushass (RoIe forks eSaBUGRTI O ehly g 5o

peero R4 PLGA fine particle fornulation. Table 4
Enhancenent effect on phagocytosis of FITC PSLP by

oS v sk b s R e
Tragtesr oft Hel TEnRSLR ugs): iopar(7iodl ephor Buhaia©ds [ o #lder formed,
and the supernatant is removed. Again 1 mL of PBS is added,
the centrifugation (700 rpm, 5 minutes) is performed and the
supernatant is removed.

(7) After removing the supernatant, 0.1 mlL of 10%
formalin/PBS is added to the cells, is fixed for 5 minutes,
then]Jm;ofdistilledwaterisadded,andthenthecentrifugation
(700 rpm, 5 minutes) is performed, 1 mL of distilled water is
added again, and the supernatant is removed.- Thereto, 0.1 mi
of distilled water is added to suspend the 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 amdunts 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 fornulati on and 1i popol ysacchari de
activate the phagocytic capacity of the nmacrophages.
Al so, it has been denonstrated (2) that the mgration
of rifanpicin into the macrophages is remarkably
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 is contained in the PLGA fine
formul ati on. Ther

article. I fore, the ) )
FTURET Tl 90 ChR ST T HGVBLEA TRRGS 82 phf (18| @vident that the
i on ] es.the phagocytic capacity of th
R LS e BB bty g el RRehBRRT et Y Ah fYaias by che
' ' and thus nmekes it
%ﬁgiﬁﬁﬁéaf%%QJ%%5%£€%2E5§ gn%gﬁng'of the invention to
efficiently affect against the pathogens retained in
t he macrophages. The above results indicate one
EXEpl £ Ehiidiediers] dRIRey o eitaddey f &sedyor Wi BB-pSLP by
acts upon the pathogens in the nmacrophages is
NRF 33 ceélly whindohpoeaitedyd oy tt dedae@NRIESGRY ine particle
"facilitating the phagocytic activity of the
frarwpHalgers” which is a basic concept of the

i nventi on. )
Amount cf RFP-PLGA fine Uptake rate of FITC-PSLP (%)

particle formulation (pg/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) tﬁat i';he migration of rifampicin
into themacrophages is 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 gerns (BCG in macrophages (1) Dried BCG
vacci ne was di ssolved in saline (12 ng/nL), stirred,
subsequently KRD nedium (3 to 4 nL) was transferred

to a T-iSnguItU{e flask, then 40 pL of a BCG .
sHEpEASTS Ulathed AHer @SS he RRRPAFEELFCaPyrity of the
i ncubator at 37C. (2) In the experinment, a bacterial o
sORGEPBR2gRE gl A85ulbdAds wePe ptheed adbchepgefo ofifampicin
1:4 in a sanple tube, which was then stirred for one
ncauptenbyadivor i exohx enaciSubsegrentdnd thumwe mMadketseditapossible
body was di spersed by sonication for 5 mnutes 53
usbnrg:compdl T stashei sby@sher. t {8)i nM8833dreed lef fllci®@ntly affect
concentration of 1 x 106 cells/nL were placed in a

6aygl hspl e ddttiRfendreia idedlln e md OS] S The above
gerns (BCG at 10 per cell (multiplicity o infection

( Q@)thl,g)ln\eﬁrcea@&?g e‘k%m%l%%f tﬁ%lﬁl yegxf%gégg\gh(a@e the remedy

After infecting at 37C 1 n a car

iaﬁfgﬂk&ﬂx%ﬁégﬁcg%#éég %aén%gﬂ%%h%%%%%ég%dg%%éﬁggggkggkively

for mn s perforne _
U R LS A
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 45 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

was thenstirred 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 cell
were added to the culture nedi um of NR8383 cells. (7)
After phagocytosing at 37C in the carbon di oxi de gas
i ncubator for 4 hours, the particles present out of

~the cells were elimnated using 25%trypsin. (8) 80%

Percol |l was added to make 40% Per.col | -cell solution,
and further 70% Percoll was added to nake a density
gradient. After the centrifugation (SORVALL Bi of uge

r.esco)_ at,.,10.000. rpmfor 5 mnutes, the cells at an
LJ:Sn%eqr §1ceu]bteﬁamsé%[hl%d'€%salh%lr‘ 70% Percol|l were coll ected

Lo Sepaf s sBe colls Id aMIEHed e e dh 188 ce11s/mr
| at ed W ce

PBS, ew se the centrifugation Was Tepe

el b oay e jRereokly e (10),Rates (pELiviag hacteridy . che

and dead bacteria were asured using.a stal ning
vt foyi f | yoresceipacdi aget abe peFRA 1T et RbdiciMicity of
brom de (EB). FDA was dissolved in acetone at a
icdreentorat (M )ef1 (B ngdmd., addsld 2600 | a t bel eofunasrdi hutedm.
with 1 nL of PBS at use. EB was dissolved in PBS at a
concekt i afifoer o2 tgimg , aand780 lint kereaftbwasdioxide gas
diluted with 1 nL of PBS at use. Equal anounts of
igiqubped® FBaraddheBraer ehai qedt nhfugasédnfat 21 @0@i ngm for 5
This m xed solution (1 L) was placed on a slide

mrydes {BCIH SBhevBacPREfarnsdy uandnther Hiedapernatant was

t her eon, . . . .
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 NR8383 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 hand,

in the dead bacteria, there is no esterase activity,
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 by phagocytosis on tubercul osis  gerns (1)
In ordér ViBWaibhe Lcewt o dhmcend rdffusat ism was repeated

t ubercul osis gernms [ n the macrophages by RFP-PLGA fine
?ﬁﬁ??c?%,eiﬁgg?ﬂEeRk9¥§E ‘fine particles were

i U €00 o %egs. TR B PER RrIE DTG Ao Cer£8 were
T o oY Bnabaey tHeo Rty o For PG AEREL) i acerate

{en f £sihiSi @h @M dE NEHOW epheq 8k N L0 $Ed 86 Scetone at
RFP- PLGA which migrated in the macrophages by the

PRageeyitasits ore ¥l Pid@dnagaimsbot R tHbesCHheY 8198k with
in the macrophages are shown in Fig. 6. It is evident

1 hat of RS ritr asel. | WRwascdicerilvald 0n PES et anpbeédnt Bation
significantly higher in the dosage of REP-PLGAfi ne

Pardl glesnicomrad hgl i tfremeef wad dbbutedometh 1 mL of PBS
twentieth (MJ =10, an estimated rifanpicin amount is
Hy/ue- Bqual amounts of diluted FDA and EB were mixed and
used for staining. This mixed solution (1 pL) was placed on
aslide glass, 1uL of the bacterial solution was placed thereon,
whichwas thenleft at roomtemperature for 2minutes and ocbserved
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 observéd, 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 order to examine an exterminating effect on

tuberculeosis germs inthemacrophages by RFP-PLGA fineparticle,
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and thus rifanpicin in the fine particle formul ation
corresponds to one twentieth of the anobunt in the
case of admnistering rifanpicin alone) than in the
dosage of rifanmpicin alone (100 g/nmL). The
adm nistration of the RFP-PLGA fine particles to the
al veol ar macrophages infected with tubercul osis gerns
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
adm nistrating the drug via the phagocytosis of the
artlcles a.treatment. coefficient was inproved by 20
PP oL GRE é“P@gaaﬁtdiCéses? Bfﬂrﬁ@@nﬁﬁm%@upé@@r@wwhages
of the drug 56 .Provision of renmedy which
(fiae pﬁzé% e c WA YRR ks oaﬁaaéé afd-ch have
i.n dysfunctional state.
%%é’ﬁ"kﬁ%omﬁé?g?@%g g1 KRR e Rt BpRagedra s fine
fois| trat T, 0 t he
PRt et oo di ca’nﬂc%f&ﬁzws%t?e*n?s?é?g%g%ubst

for a(dj vy Rodyits tdhe %W%@r&%ﬁ%@fﬁ effects

for the pur pose of elimnati he cancer cells

REfpe PmEer wRhel @6 gl tle @hNBhé Yna d it EANEL by €8L Iphf&ytosis
injured and vani sh. However, if the macrophages

efkhibtitend abadnswl khe tlm@e&anﬂ&fsmldammnottt{w macrophages
injured, grow and results in the formation of a tunor
apgsshoas desdticded - allteatly, ebydanti thnitnghehdntracellular
macr ophages, it becomes possible to also injure the
CEBREBL rERrE. ofheridfepreichy fackionafipgntly higher in the

dosage of RFP-PLGA fineparticlescontainingrifampicinof about
one twentieth (MOI=10, anestimatedrifampicinamount is 5 ug/mL,
and thusrifampicininthe fineparticle formulationcorresponds
to one twentieth of the amount in the case of administering
rifampicin alone) than in the dosage of rifampicin alone (100
pg/mL) . The administfation of the RFP—-PLGA fine particles to
the alveolar macrophages infected with tuberculosis germs
exterminated the tuberculosis ge\rms_'in thecellsatanefficiency
of 20 times or more compared to the administration of rifampicin
alone. Thatis, byadministratingthedrug via the 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 alveol ar

macr ophages was enhanced by 166% by the treatnent

i th Li I haride. {1g/ L), . t he al I s
R STAGE B P BoaR TOLF B A L T OB ERE AR VLY of
Thus, it appears that the al veol ar macrophages whose

pRAGEOPAGSSapatLi AGt hadopBaRraehpygseth Ky sty@ctional state.
| i popol ysaccharide elicit the cytotoxic effect on

| ung caﬁ?—:e]ﬁa%ebegn fhevef bhet hppécabhyexampreusf machephages
cytotoxic effect on lung cancer cells of the alveol ar
S51nfddritopltages aestceatiedsdyes he Thipopel paaedhan itde: ifact that
shown. Specific application exanple: lung cancer The

Cyoh@sieCccehteetcdll 4 ure £ansehn GRINS ANeaaCEbyad i11Gring body,
the al veol ar macrophages is shown as the application

exaPhEcrophadel it heBufhi18k¥aot&F t‘Fl%ﬁF@Pﬁ@Q@% P¥liminating
| i popol ysaccharide and co-culture of alveolar

ggﬁ%qgﬂﬁg§§d@1ﬁ@.Sak91&H§ﬁ?8g8§ﬁ§8gggg#ﬁ%§%%mggg§2qjuacancer

I's at a concentration o

placed in _a .24-wel | ate (tatal yol une: 1. . _As

t ﬁg‘ﬁgor?trreoll,njé%ef%t%fgc\é? lé)%r urﬁlo"‘fles‘ﬁaﬁ’ oJfISF{%%KnacrOphages
dium, and 150 | _of 10 g/ nL IipoEonsaccharide,mere

adyBGties) ARRRTRAL ¥ e Q38Xe RethE cahoh R drijgeed, grow

gas incubator
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
bythealveolarmacrophageswaéenﬁancedbyl66%bythetreatment
withlipopolysaccharide(lug/mL),andthealveolarmacrophages
were activated by the lipopolysaccharide. Thus, it appears
that the alveoclar macrophages whose phagocytic capacity has
been activated by the lipopolysaccharide elicit the cytotoxic
effect on lung cancer cells. Therefore, here, an example of

the cytotoxic effect on lung cancer cells of the alveolar
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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 secti-on (1) were prepared
at concentrations of 5 x 105, 1 x 105, 5 x 104 and 1 x
104 cells/nL, and 50 pl per well was added to the
96-wel |l plate (total volune: 100 Al). (5) The cells
were left in the carbon di oxide gas incubator at 37C
for 4 hours. 58 2. Cytotoxic effect of macrophages
co-cultured with Sato lung cancer cells on |ung
cancer, cells (1) The cgtotoxic,effect of the .
fctivated Pyythepbperpeirenachasidesdsi shgwn.
in 1 and co-cultured wwth Sato 1ung cancer cells on
l ung cancer cells was evaluated from anmounts of

at. I d,f th [ls into th
R e Fe R S ki Fefoged ot o,
000 f i, Ut ‘ | af ant, . .
v | e Ot U Ebecc B dbng Pankt SUPELI) Weivating

b s eqeenthryma8Poi t
B B e Db es P S BBl AL B Lxamp e

lasay.i viandmegat aladteolGk &)c AdphdmRas Wy N4 gdpd 1883 S ride
of | actate dehydrogenase was added. As a positive
apgntpekulauracbdt eldebydirogenasphages 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 ul of F-12K medium, and 150
pul of 10 pg/ mL lipopolysaccharide were added.

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

(3) Satolungcancer cells were preparedat a concentration
of 1 x 10° cells/mL, and 50 pl per well was added in a 96-well
plate. -

(4) NR838B3 cells treated in the section (1) were prepared
at concentrations of 5x 10°, 1 x 10°%, 5x 10" and 1 x 10* cells/mL,
and 50 pl per well was added to the 96-well plate (total volume:
100 pl).

(5) The cellswere left in the carbon dioxide gas incubator

at 37°C for 4 hours.
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enzyne dilution liquid (5000 tinmes dilution liquid, 50
) attached to the kit was used. (3) The plate was
shielded fromlight with alumniumfoil, and l|eft at
roomtenperature for 30 mnutes. (4) The reaction was
stopped by adding 50 | of a stopping liquid. (5) An
absor bance at 495 nm was neasured using a mcroplate
reader (Model 550, Bio-Rad). (6) Cytotoxicity (%9 was
cal cul ated from each absorbance. 59 (7) The cytotoxic
effect of NR8383 on Sato |ung cancer cells is shown
in Fig. 7. It has been shown that the phagocytosis by
NR8383 treated with |i popol ysaccharide is facilitated
conpared to NR8383 without treatnment with

i pO saccharli de nd consequently the cytotoxic
Je‘f f%éfp preralds i ?M%rfo%gg%ﬁmy@alﬂé%%ww Sato lung
rati gf ro¥ i on_of ﬁi which facilitates
6%%?? Acth ?ng?anﬁﬁgrgﬁ ges and Ieads

th LI h.Th
| P2m83?.”n‘f?tﬁ2' Fret R AR AL 5 e popiraes

B;P lﬁpéboll}%am%%wg%g lELE)'%dr ghal Qﬂ&h’ﬁ% f‘ﬂ%&? wIth sato

céll death by Itating t agocytic
mtq ¥hh¥eoleding oﬁﬁﬁh@p&ﬂ&?ér cAs 1§mewﬂaeba oot &ount s

| i popol ysacchari de wel| - known
of lactatedehydrogenase released fromthecells intothemedium.

Therefore, the plate was centrifugedat 1,000 rpm for 5Sminutes,
and 50 pl of the supernatant was transferred to another 96-well
plate.

(2) Subseqguently, 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‘frofn 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 from each 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

macr ophage activation. It can be said that the

facilit&fl crhdfCHIRE Preyedhfiaat adt MNAB3P ppnt Rato lung cancer
phagocytosis is the induction 60 of macrophage
aceilvstiicophekndm Figy t he | dbesibernoéhphmgbeyttis: phapypcytosis
stinmulation which is the phagocytosis. It has al so

been NREBR®* thabteHangenf lbpopobyasechtrliideuries | Sacilitated
i nduced in the macrophage and a nenbrane-bound t unor
neempsiredf 8618 {FNWitHout RedG@hen? %B@h@ﬁﬁ@ﬁ@@%@accharide
Therefore, along with the nacrophage activation by

ShhAVESH588usAL 8D {8e tHe PIAGPCYIO8LSy o R&to 1ung cancer is

menbr ane-bound TNF Is i'nduced. AI DS occurs éhe to

dSﬁhSH‘c‘%hopegénﬁi%%! o %&ilnfr%.%tiio%r] wth the AIDS
virus resultrng i n”i mmunodéficiency. AlIDS virus
infects not only T cells but al so macrophages. This
infection initiates by adhesion of the virus to C4

protein commonly expressed on_ T and macrophage cell
nBRBFafes™ TherRRIvpHEGd fasidditedef PhagreyAipsactivity of
virus does not |lead to the cell death, but produces

t hacappBagesusnpersidt @atihpgeand diedoriey) magrophages to cell
i nfectious pathogen vehicle as described in detail in

| HeatR)

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. Aléo, .interferon-y which 1is a
representative cytokine of macrophage activating factors
facilitatesthephagocyticactivity. Thatis, the facilitation
of phagocytic activity of the macrophages is one of the
indicators of the macrophage activation. It can be said that
the facilitation of the phagocytic activity 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 upon the
macr ophage cells infected with the AIDS virus (HV)
to specifically lead the cells to cell death.

Specific application exanple: Induction of death of
cells 61 infected with H 'V by nmenbrane bound
TNE-expressing cells As an exanple where TNF induces
cell death in the, cells infected with pathogens, the
Oéfm@féromaqﬁlammmmwbephsw thedotdtdiarno fipagocytosis
shown. 1. Productjon of nmenbrane bound TNF- expressing

béfe|~°1tslﬂtLI11)at|JrPIbrVH&di ot 3t lel? yPRAPresEothe- neifbdfe also been
'%fg%ﬁ&%?ﬁ accordlfngap reV|o%§ reg%ggégﬂ%ﬂuggd(¥n the
B A %%W“’%ﬁ“rhcggtzw Pl 8 A v
1%' Zrzrigﬂjcéﬂ@slm 1108 % ﬁé’gﬂlagam deh%rref%@eeCtéﬂgh fw.l_th the

ormants, in omycin resistant ¢

Ida%&‘?fp@ﬁrg@ £8¢ f?‘{fa@lf)ﬁtﬂ s Ofmd Padi oﬁ@rﬂﬂcﬁt r@QH& E;u < :g%té:‘}t osis,

fibroblast cells (NIH3T3 cells) derived from

t@RD meenb rzde Hmlrabomey N &Bildeeéds transformed were
cultured in the presence of 800 pg/nL of neonycin

whi chAiBSaoselestdoa nardestructide cArbezldioxiydangastion
i ncubat or at 37C for about 2 weeks.
with the AIDS virus resuliting in immunodeficiency. AIDS virus
infects not only T cells. but also macrophages. This infection
initiates by adhesion of the virus to CD4 protein common'ly
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 e::;ter-rniﬁation of the infectious
pathogen vehicles is accomplished. As one example capable of
realizing this possibility, it is shown that the membrane-bound

TNF can act upon the macrophage cells infected with the AIDS

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

Specific application exampleﬁ 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 cl one expressed the nmenbrane bound TNF by an
enzyne i mmunoassay. 2. Preparation of MOLT-4 cells
infected wwth HV (1) For cells infected wth HV,
MOLT-4 cells were infected in the nedium (RPM 1640,
adding 10% fetal calf serum penicillin 62 (100

W), streptomycin (100 g/nmL)) in the carbon di oxide
gas incubator at 37C according to the previous report
(Journal of Virology, Vol. 63, pp. 2504-2509, 1989)
using cells infected with H V(HTLV-111B strain). Wen
iimffeedtadrwiiiit HIWheb AlbSaviams bosndsTHBFegshedsshng cells
MOLT-4 cells, MOLT-4 cells exhibit characteristics to
per si 3cean | §xynphe ce e e TNIDInduass cetledetbheinvihd cells
respect to the production of the AIDS virus, a MOLT-4

%’éﬁch%d & ot epa o9 RS maERepRAGECENPECTNE Wit MOAIDE cells

S O{é@ln this, infection condition, 90% or nore of

efa £ 415 Hhf ekt 9% h H Vv became HIV anti body
P ved Gl higitde Noed) AlerSareRbi ikt
0 VT ol 401 S LY SRS AR i e,
ARV ANRy tgogrprg@foﬁéwwﬂ‘q%@ﬂn%l of Virology, Vol. 63,
pp. 2504-2509, 1989), anexpressionplasmid {pMT2 B G/Hu-proTNF)
for murine and human membrane bound TNF was made.

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

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

(4) After the culture, a\ clo-ne of TNF incorporated in
the cells was acquiﬁ:ed.

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

(1) Forcellsinfectedwith HIV, MOLT-4 cellswere infected

in the medium (RPMIi640, 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 3

days. (3) In order to examne the effect of the

expressed nmenbrane 63 bound TNF on the cells infected
with H'V, the viability of the cells infected with

H V was neasured by a trypan blue dye exclusion

method. (4) As a result, it was observed that cel

death was induced in 40%of MOLT-4 cells infected

W9% WnLby sheepiedcenl (L9@ pavmh) t hin ndmbremrebdouhioxide
TNF- expre33|n cells. As is evident fromthe above
FWAAHPatoy gte%ﬂ &e‘?]‘fc?ﬁ%%ngttﬁet%rﬂﬁedﬁé)%ﬁﬁHOWIF( Journal

PRl I E5 e
h
BEERTD e e me el e A oy e
ihe ?%ﬁpgéméda%cqgﬁﬁfw ently; wd%ﬁs&h 8 Poung, ipi ¢
W t

TNF Teads ~the nacrophages infected pathogens to

| &%fa@@@ff‘st&§eaﬁaespgk‘§1tsgeh|3§%/eeﬁl%ﬁlh@@ ;%Eepaﬁfﬁge%rus

by macr ophages include mycobacteriosis
THe eyl ©51wi tH deBtitas®she pabdubBeohi K€.the ATIDS virus,

Mycobact eri osi s includes tubercul osis whose
a MOLT-4 cell is a model of the macrophage infected with AIDS
virus. |

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

{3) Therefore, by the cells infected with HIV, HIV was
introduced intc almost all MOLT-4 cells, and MOLT-4 cells
infected with HIV were prepared.

3. Induction of cell death of cells infectedwith HIV by membrane
bound TNF-expressing cells.

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

{2) Then, a certain amount of MOLT-4 cells 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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_ causative pathogen is Mycobacterium tubercul osis or
Mycobact eri um bovi s, |epra whose causative pathogen is
Mycobacterium | eprae, or atypical mycobacteriosis
whose causative pathogen is Mycobacterium avi um and
the like, or the 1like. As causative pathogens of
chl anydi osis, there are 64 Chlanydi a pneunoni ae,

Chl anydi a trachomatis, Chlanydia psittaci and the

i ke. The present invention can effectively apply to
all of them The extermnating effect of the RFP-PLGA
fine particles on the tuberculosis gerns in the '
macr opha shown in the present enbodi nent node is

WH%EM}%M Ehedaidiedgfectednpith i réleesadifiiom of the
the RFP-PLGA fine particles incorporated in
FHagdsbieeCh§d pHakBc s " safpeaturedsey t Aot rgRaBaddsre dye
Vi |ntraceIIuI r vesicul ar nmenbrane structures are
BB i ?he rifanpicin per neat es the phagosone

”?”?Lzﬁzﬁ\a@%%gﬁ&f R T e BRI i ST R e
GPUER oBui¥h ¥Rl o1 Al el t@é S BRUSL! Ve RALAGPRNS ture

shown above I n the nmacrophages are IVG

WKAPRA ardRSi Sne LSGh R ET ] B- Q08 JOXPRY asomys . the
causative pathogens are alive in the macr ophages by

surviving in the phagosones. Listeria and Chl anydi a

have the characteristics that the causative pathogens
evacultei $ romderer fplbagosenssovd kixanipita,adel i sléarident that
exi stence aspect of the causative pathogens is
theemembdane beundrBNeadsiduycespmpaced ittally cell death in the

cells infected with AIDS virus (HIV). From these phenomena,
it can be seen that the macrophages led to dysfunction by
retaining the pathogens are activated by phagocytosing the
pathogens and consequently induced membrane bound TNF leads

the macrophages infected with pathogens to cell death.

Diseasesduetx>theretentionofpmthogensbynmbrophages
include mycobacteriosis, AIDS,\chlémydiosis or toxoplasmosis
and the like. Mycobacteriosis includes tuberculosis whose
causative pathogen is Mycobacteriun; tuberculosis or
Mycobacterium bovis, lepra whose causative péthogen is
Mycobacterium leprae, or atypical mycobacteriosis whose
causative pathogen is Mycobacterium avium and the like, or the

like. As causative pathogens o¢f 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. AIDSis simlar to Listeria and the Iike in the
aspect that drug efficacy can be anticipated if the

dru 65 is delivered to the causative pathogens

p?égéi’wdllﬁ t paeygiansiae Fr Shkamydigby et raglomabbae | ofhlamydia
Is a promsing treatnment for the causative pathogens
dpsdtitbed ahdvidhe NMidieci nEbefpresent duyaditsiegseant effectively
which the invention can apply effectively are cited

bappWy tl) alicobaticat.i 0The: extidanmhiLt ing efdeicazod,the RFP-PLGA
et hambutol, pyrazi nam de, azithronycin, kananycin,

Sth apt 9%%&&1&%' bat ehe EHMEQHMQbBa,seFEh:ﬂgl @Al §Be macrophages
cycl oserine, |evofloxacin di aphenylsul fone. 2) AlDS:

azhdohhym:dienere Qé%%ﬁﬁ'o@qﬁe'ﬁ% ddN ANy di0ichp] i shed unless
m nocycline hydrochloride, doxycycline hydrochloride,

Ievonﬂglg%CI{]S %%Téfals )&acfgomrq:)ﬁl ! hﬁ?ﬂﬁia}\ fine particles

Xacin ["asnDSi
| f t t
iﬁPSgggggggegﬁﬁbgﬁgeg%%E b 'ra5¥5é33t08§8|ﬁ380§.néeast two

mef | oqui ne. ' 6) Cancer:_ 5-fluorouracil, adrianycin,
cP3pFases, via ' intracellular vesicular membrane structures are

possible where the rifampicin permeates the phagosome membrane
and further permeates the phagosome membrane of the phagosome
which contains the tuberculosis germs. Survival strategies
of the causative pathogens shown above in the macrophages are
diverse. Inentiremycobacteriosis, Legionella and Toxoplasma,
thecausativepathogensarealiveinthe macrophagés bysurviving
in the phagosomes. Listeria and Chlamydia have the
characteristics that the causative pathogens evacuate from the
phagosomes. This intraceliula;: existence aspect of the
causative pathogens is presumed to be more easily compared to
a case where the causative pathogens exist in the phagosomes
because the drug efficacy can be anticipated when the drug
permeates the phagosome membrane once from the perspective of
delivery of the drug. AIDS is similar to Listeria and the like

in the aspect that drug efficacy can be anticipated if the drug
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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 gl ucocorticoid. 8) Rheunmatoid: gold sodi um

thi omal ate, penicillamne, bucillam ne,

gl ucocorticoid. Al publications, patents and patent
applications are incorporated herein by reference by
entirety. Industrial Applicability According to the
invention, it is possible to provide a renedy which

cap @&feceiuglno tneataasdis@aspathvgeds Pred@mrct aphagescells.
wi th dysfunction or macrophages as vehicles. 67 CLAl M5

1rrBm @R b ARPE LS ﬂ%éﬁ@?&@'j}’s%c;?ﬁ@rﬁi denoft FANRSR for the
aggl oner ans and havi ng cytotoxic effect on” | ung cancer

c rei CVYt. Vi f macrophages is
fgékéﬁFgggdggﬁgBB?ggaﬁkg r%%%ﬁ'ﬁ%%wﬁﬁcrophages in a
dysfunctional state. 2. The renedy according to Caim
1, wherein said nmacrophages are resident in nucosa

tissue. 68 . . . . .
Medicines for various diseases to which the invention

can apply effectively are cited below.

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

2) AIDS: azidothymidine, dideoxyinosine

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

4) Toxoplasmosis: pyrimethamine, sulfamonomethoxine,
acetylspiramycin.

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

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

1) Crchn's disease: salazosulfapyridine,
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glucocorticoid.
8) Rheumatoid: gold sodium thiomalate, peniciliamine,

bucillamine,'glucocorticoid;

All publications, patents and patent applications are

incorporated herein by reference by entirety.

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

macrophages with dysfunction or macrophages as vehicles.
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CLATIMS

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

2. The remedy according to Claim 1, wherein said

macrophages are resident in mucosal tissue.
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