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 nmacrophages, 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 ,m,mmum”l,lmm
assenblies thereof, and a fornul ation thereof i lmml“m
medi cal m xture of a medicanent (including a 150159+
nmedi canent carrier in sone cases) and the nedi canent
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nacrophage whi ch pl aysDESCBRPTAPNf unction in

action of a remedy according to the invention is

reviewed. Morphol ogy an®REMHEEti ons of the nacrophage

are described in detail, for exanple, in "Seinmei o
Teghsderd BHEAGphage (Macrophage Wi ch Supports Life) "
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is aimed at all substances given on a therapeutic and/or
diagnostic basis and assemblies thereof, and a formulation
thereof is a medical mixture of a medicament (including a
medicament carrier in some cases) and the medicament carrier.
Background Art
I. Macrophage

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

Morphology and functions of the macrophage are described
in detail, for example, in "Seimei o sasaeru Macrophage
(Macrophage Which Supports Life) " authored by Kiyoshi Takahashi
(Bunkodo, 2001), and the background related to the invention
is as follows. The macrophage is a cell which configures a
mononuclear phagocyte system (MPS). A monocyte in blood is
derived from a hematopoietic stem cell in bone marrow,

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



1 bl ood, and settles in various tissues to
differentiate a nonocytic cell called by various
nanes. This cell is referred to as a histiocyte in
connective tissue, Kupper cell in the liver, an

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

| ynph node and spl een, a thoracic

macr ophage/ peritoneal macrophage in a body cavity, an

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

has tissue-specific natures. 1, Genera
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macr ophage

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 um, 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 1s a host defense cell.

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

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

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

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

2. Physiological significance of macrophage



2 (1) Phagocytic capacity Phagocytosis is one of the

best - known functions of the macrophage. This function

may be believed to be one of the nost 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

di seases of manmals is devel oped/ researched,

macr Ophatfesydeyom otdepatitan manmal s can  be

functionally useful as research material. This is due

to Rimexpdesihdts one pdcitbphhgetigngwn functions of the

phyl ogenetically conserved cell. (2) Host defense
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at present, it has not been proved that the

spbRGeaphagRshasskhe .antt gekms that this feature provides one
of the great advantages for research on macrophage functions.
That is, if a remedy for diseases of mammals 1is
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 1s 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-specificity has
been a word corresponding to antigen specificity and
immunologicalmemorycharacterized fortheTcell, 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
defense action of the nmacrophage i s non-specific.
However, for exanple, the response of macrophages is
qualitatively different depending on types of
pat hogens, and a part of these qualitatively
di fferent responses correspond to a difference in
receptors on a macrophage cell surface, which
recogni zes the pathogens. Thus, viewed fromthe side
of cellular response to stinmulation of a foreign
substance (environnment) , it can be said that the
spactifénitl eadritophagesologdpedi fepor Nowadayscciirate sense.
becomes common to understand the host defense action
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system Even in organi sns
of a foreign substance (environment), it can be said that the
action of macrophages is specific.

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

{(3) Innate immune system

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

species not having the acquired immune system but also species

comprising the acquired immune system. Even in organisms



4 conprising the acquired i mune system the function
of the innate inmmune system covers the discrimnation
and elimnation of foreign substances in nearly al
cases, and in the case where this is insufficient,
the acquired i mune systemis recruited. Even in this
case, the antigen presentation by the macrophage is
essential for the specific recognition of the foreign
substance, and when elimnating the foreign substance,
those which play central roles in the elimnation
system are the nmacrophages and the |ike which are the
cells which configure the innate i Mmune system (4)
cofbirrisnagitdre afqf bred gnmsubstystess e fhecbl bepfidedinnate
endogenous foreign substances are elimnated by
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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 substances are
eliminated by cytotoxic T cells characteristic of the acquired
immune system (e.g., elimination of cells infectedwith virus),
but other T cells presented with the antigen by the macrophages
are essential for proliferation and maturation of these
cytotoxic T cells. That is, in order for the acquired immune
system to significantly serve, the innate immune system must
serve completely and suitably to the end.

(5) Failure of function

Therefore, failure of function of the phagocytosis or

the antigenpresentationof themacrophagescanprimarilybecome

a potential cause of immunodeficiency. To put it concretely,



the follow ngs are known as the failure of function

and diseases related to the aspects set forth in the

above |I.1 (General <characteristics of macrophages).

That is: 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

di sinfection capacity is reduced and the phagocytic
theapalci ewings rerdirkatl gs fhacfhilaredf 2ingsithendi desgeses

as the abnormality of the host defense, chronic
refatedutandbes acmeditdi @sits fortimcluddte alkoteel .1 (General

macrophages in a patient with this disease, the
chargeaeirdf t icgp&di MparePhédissed dh@tdilsi:nf ecti on

capacjty of candida is also redu
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cytotoxic action. 4) As the dysfunction for

fuRlceS et abhani faprRe| 1ar ©fr AltdGR;port of a lysosomal enzyme

to a phagocytic void cavity is abnormal, thus the disinfection

capacity is reduced and the phagocytic capacity is remarkably

facilitated.

2) As the disease as the abnormality of the host defense,
chronic mucocutaneous candidiasis 1s 1included. 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
macrophages of the patient exhibit a complicated immunological
abnormality such as migration abnormality and defect of an

antibody dependent cytotoxic action.

4) As the dysfunction for presentation capacity of antigen



6 information, major histoconpatibility conplex (MC)

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

i mmune system can exist and live, but the animal with
indefrimgicénoy m@ﬁorﬁeiwm@ﬁebbhhmtcmlﬁx (MHE) tlaps II

bei ng denonstrated that physiologically active
anggpenaneds cdsnicac Wingaley Seafadi eldumyngy iSAPIGheks caused

whi ch perforn1|ntercellular S|gnaL|n play inportant
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Furthermore, a mammal with deficiency of the acquired
immune system can exist and live, but the animal with deficiency
of the macrophage cannot exist. And, it is being demonstrated
that physiologically active substances collectively referred
to as cytokines which perform intercellular signaling play
important roles in the host defense system based on the
discrimination and elimination of a foreign substance. The
macrophages produce and secrete a wide variety of cytokines.
In this way, the macrophage functions are essential for
individual homeostasis also with respect to the discrimination
and elimination of a foreign substance.

(6) Anatomical features

Anatomical features of the macrophage are different

depending on tissue-specific macrophages which are resident

in various tissues and have inherent characters. This is




7 obvi ous when observed in the nucosal tissue which is
a point of contact between an individual and an
envi ronnent. Specific nmacrophages 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 environnents.
This suggests that the macrophages play an inportant
role for organism honeostasis in addition to the
discrimnation and elimnation of a foreign
substance. There are nany unknown aspects in the
obphysisorbghcabssirgadfin diftce mofcased tiissue- wpéchfiie a point
macr ophages. on reflection, considering an exi stence
ofstemid¢ e et weknt dre i ndiysgeadpend farcenuérophages fspeshfic
new viewpoint, their relation to _various pathol ogjes
maggpPhadrsvR It 58§hECRE 1t FeRrreaYs lereRePhtiienrepLratory
pat hol o Because i f t hi nk of, t he physi ol ogi cal
or R ni ITIAHCET© PFAEN RBY RGP HITE HIoRGE SR HT PRTC T DT RLY
in the inmune system _it is_strongl u ed that
Tble dysternse o a et redadt s pBert B BT e o
ti%g%gL¥§gcﬁ%iEh%jtﬁgHﬁh!ogngfex&b%ﬁgg'§%ﬁ¥ygéﬁﬁents. This
pathologies. In fact, in many intractable | seases
su%%%@t@%ﬁgﬂ%ﬁéﬁa@k%?ﬁé@e@?ﬂ§&éﬁiﬁﬁ@r@gnﬁg%lefqrorganism
irnflanmmatory intestinal diséases, further autoi mune
hofle®8258 1SUCH ARl1tielret Bhd d i iadidg idirsaagesl stitfation
as osteoporosis, the dysfunction of the macrophages
ofi & fionlgredubstanae .f oTHeré mre many unknown aspects in the

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

(7) Relation to pathology

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

dysfunction of the macrophages is involved in some form. In



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 rmacrophages is present in

t he context of the pathology. Considering in this

way, it can be said that devel opnent of a renedy

whi ch increases the phagocytic capacity of the

macr ophage as a target cell and consequently increases

a concentration of the remedy in the macrophage is an

extrenely inportant and reasonabl e subject for

provi ding a novel therapy of intractable diseases
chirnchicdimfe chf et icduacddséasesbaaitdr 63 suabescullosisulosis

for which there is currently no effective therapy.
gekrms, Disfamdt t bon ofo oo &he drédasest(hjycteria per

Macr ophage as infectious pathogen vehicle According to
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chronic intractable di seases which nmust be consi dered
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one of the cells which plays

important and reasonable subject for providing a novel therapy
of intractable diseases including infectious diseases such as
tuberculosis for which there is currently no effective therapy.
II. 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 million or more patients with
tuberculosisoccurannuallyand300milliondie. It isanurgent
task to develop a remedy (medicament/formulation) effective
in response to these diseases, and its social significance is
extremely great.

On the other hand, with respect to infection defense of

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



9 the nost inportant role in vivo is the macrophage.

In fact, the macrophages are distributed in al

organs. These macrophages are different in norphol ogy

and f unctions 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

of ten hidden in the nmacrophages to make t he nmacrophage
tha mbest imptrisnt nat¢ ern ofiwolurssehehabctrbehpgehogem fact,

whi ch has succeeded to parasitize in the macrophage
then nacsopaggeausess @il dtfidsttesus 1di sehse atgand cal |These

and repeatedly, and it is not unusual to result in a
margprhaggisetfuehE berqphi nrorphp kegyangddy@ctipms depending

macr ophage whi ch should primarily acconplish the
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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 accomplish the
infection defense/elimination of a pathogen serves as an
infectious pathogen vehicle in reverse.
(2) Pathogens in macrophages

Atypical example thereof canbe 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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10 That i s, the pathogen can |ive by nmeking 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

propagati on has been feared are comon in the aspect
Thialiat st hiehe redrhopirrg eabet dmesby e imfe thieous cpaphegenwhich

vehi cl e. For tubercul osis ger s, Al DS virus and the
shioukel, PRimer by dbgedt tif asead %&@ﬂﬁ@ﬁ"théﬁxaddltlon many

prevention. However, once the i nfection
Ca@§P§BWﬁsﬁéGhoﬂﬁ@@eSu§hnéSeMV@@P?@éeFHéWab9prE9eHhlFF 4s a

conpqund haﬁln% 2 Eect d|S|nfect|on action agaj ns
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not .eas
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“Avent i on or a
lsp%tft%g&%%ﬁee ;ﬁa?‘ék?dd@rﬂaéﬁdcﬁpaﬂ{f@iéi‘lé b¥ hdPiNtractable
adm ni stering an appropriate renmedy. Disclosure of the

dilsR\veris ofholecehdirally thevepyl haexhbacekbtl astppl hepeasand
can be extermnated by admnistering an effective

progaeaEyt,idrhRas been feared are common in the aspect that the

macrophage becomes the infectious pathogen vehicle.

For tuberculosis germs, AIDS virus and the 1ike, numerous
efforts are given for their prevention. However, once the
infection is established, there is no effective therapy. Even
if a compound having a direct disinfection action against the
infectious pathogen is present, in general it is not easy to
accomplish a concentration in the macrophage with the pathogen,
which is sufficient to exterminate the specific pathogen
{exterminating in the invention means that all or a part of
the pathogens are exterminated to vanish.) by simply
administering an appropriate remedy.

Disclosure of the Invention

Accordingly, even 1if extracellular pathogens can be

exterminated by administering an effective remedy, the

11



11 macrophages as the pathogen vehicles are stil

al ive 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

exterm nate the nacrophages infected with the

pat hogens as the pathogen vehicles or externminate the

pat hogens in the macrophages infected with the

pat hogens, many chronic intractable infectious

di seases descri bed above can be radically treated.
mathlrepbfgee,as thepaamogsnecehdél¢heremtantl ahiveé@s pathogen

provide a renedy for a disease caused based on
sogysegnendogongfinuie teacrpophigéher peyhparnag aThe above is

nacrophaﬁg a vehicle. As a result of an jntensive

a &eagpn FUELERL LnVERIS -5 My eradeFalo ety Kby ythe
novel idea where it (s an object to xt erm nat e, .
paﬁ%@ﬁ&ﬁh%{ﬁéghiHﬁ%%%ﬁlaﬁh”béjt*}?oﬁ‘@ﬁ@é’ aﬁ&t'hoaaﬁ invention
ehi c] es, exterm nat.e the pathogens in, the nacrophages
makEPebton P Th 4 FECHECogena SRASALY” ubbi irac, BRRAGHLE to

funct i ' .
o e P Ey e Ep SRR P TN L Enb AU SRES B che
pa%ﬂ%%%h'09eh§c§@§raﬁferéi%g&ﬂﬁhéﬂghﬂﬁﬂgl pAtRRRYAGYLER the
acti'vity of macrophages and exterm nating pathogens
malc opRB geBCT gphagesd Alvseh t BRer epRENogEnthe maN@NtEWFonic

is characterized by
intractable infectious diseases described above can be
radically treated. Therefore, it is an object of the invention
to provide a remedy for a disease caused based on dysfunction
of the macrophage or by making a macrophage a vehicle.

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

A remedy of the invention is characterized by inducing
a phagocytic activity of macrophages and exterminating

pathogens in the macrophages.

Also, the remedy of the invention is characterized by
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12 i nduci ng the phagocytic activity of macrophages and
| eading the macrophages to cell death. Also, the
remedy of the invention is characterized by inducing
t he phagocytic activity of macrophages and acting upon
macr ophages in a dysfunctional state. Also, it is
desirable that the renmedy of the invention is for any
of nycobacteriosis, AIDS, chlanydiosis or
t oxopl asnosis. This enables to effectively treat the
di seases where the nmacrophages retain the pathogens.
Also, it is desirable that the renedy of the invention
is for Crohn's di sease, rheumatoi d, cancer or
indhwdngdehecbbaggcysyadeondviThi ef enapreshages and leading
effectively treat the di seases where the macrophages
thgr maicgopha@gepuhet cnal d§e&te. AIDS is included in the

s SR T T T P L
.ngucosal tisgues._This nabl es %o ef f ctiveIthr at n
Lnfhg oSdiB BN AFOs Fes Atlchy dy PREFESHAST 572 GFgans WPe
magkgﬁﬁs'%% ngﬂndgg%u%%%&% gﬁ'%ﬂ%¥e9rga” where the

pathogens cause primary i nféection. ‘Also, it is

desifpbl e thals (e 300V TRCHORRRICENRHS LROBRe WN-&hcion

are resident in any of the peritoneal cavity, greater
isOMeRkUNang | KY SROtebRULEPNBEYsRl VEODYS, BWlARPAIYsis or

stromma, iver, portal vein area, spleen, bone marrow,
t oklyasmodiigest THEs enables to effectively treat the diseases
where the macrophages retain the pathogens.

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

Also, it is desirable that the above macrophages are those
which are resident in mucosal tissues. This enables to
effectively treat the disease at sites such as the respiratory
organ, digestive organ and genitourinary organ where the
pathogens cause primary 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, bonemarrow, thymus, digestive
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13 tract, palatine tonsil, adrenal gland, pituitary,

thyroid stroma, Langerhans islet, parathyroid gl and,

pi neal gland, testis, ovary, oviduct, uterus,

pl acenta, skin, neningis, 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

resident rmacrophages, or precursor cells of the above

resi dent nmacrophage anal ogous cells. This enables to

effectively treat the diseases caused in various
trecganpadrd inessumssilh, t hdrpndy. gAked, e uidmedy ofhyroid

the invention is characterized by containing PLGA
strpohy {paceirbaasi disglefeoldaragdivnoichpblanfer PRl gland,

being in response to the tuberculosis. Also, it is ,
teéé%?véNQ¥¥©°EbﬁF%Fnuﬂ@%%ﬁmRﬁ%ﬁeqﬁﬁsséﬁﬁmmﬁ?lWQ}s'braln

suRRR§RE, SRS GEORPYn BLEE S onP et ek oL ehORt ek dPhages
i ght f..1,500 t 150, 000.. -Thi | i d
arfr ety OB e futde D1 1 H O PRERLERI 1R RIS,
i i 4l
prBaRdB00KR 930 e BY (L8 ARE! DBPEORE, of| B011L oF Sthe qbove

re%iéggttﬁaZ§ogggge_biﬁngﬂ@Bbﬁ§ te1R50¥kdend £bH6e resident
particle forrulation which is phagocytosed by the

madRebophageor pREceasht Yol eke¥SEse abBRei G RENt Mad AGphage
macr ophages.

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

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

Also, it isdesirabletocontainrifampicin. Thisenables
to provide the remedy to exterminate tuberculosis germs.

Also, it is desirable to contain PLGA with a molecular
weight of 1,500 to 150,000. This enables to provide a fine
particle formulationwhich is biodegradable and is phagocytosed
by the macrophages.

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

and easily releases a medicament in the macrophages.
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14 Also, it is desirable to further contain at |east

one of PVA (polyvinyl alcohol), PEG

(pol yet hyl enegl ycol ), PEO (polyethyl ene oxide),

sugar, protein, peptide, phospholipid, or

chol esterol. This enables to provide a fine particle

formul ati on which is actively phagocytosed dependi ng

on types of the macrophages. Also, it is desirable to

further contain at |east one of PVA, PEG PEQO sugar

protein, peptide, phospholipid, or cholesterol and to

be a fine particle fornulation where major particle

dianeters are 1 to 6 m This enables to effectively

t akeAlslvant agies ofe sl phabocye | Cufnet i oenodin het least one

macrophage to incorporate in the macrophages. The
ofpEddentpeheeity taglophphtl uBES cﬁwnkyﬂﬁhxﬁﬁnﬂgMXQPl in PEO

t he specification and/or the draw ngs of Japanes
(Ppéﬂéﬁg‘yl%‘ﬁl Péa@lﬁbn N2 DO X L7187 1PRREEAST spf@%plb%\%lr%ld

of pr.iori e res t a lication F
o DR PTE OF THE DRAAPRGSSHI, HEPELde Poqine particle

foRaB S brabe Bt °h 1 %%ﬁ'vsé %%hé’%ﬁ%é HoToR e fRapf fypes
I d Fi 2 h
Ofagﬁgpﬁﬁ%EI?%% te?nglgtrlhgtlonliSaoylgm;fngmLQ?t?cle

fornyi§$}Oftlfsa@e§ﬂP§QI@E@$ FRAEnOF tH8tain at least one
of PVA, PEG, PEO, sugar, protein, peptide, phospholipid, or
cholesterol and to be a fine particle formulation where major
particle diameters are 1 to 6 ym. This enables to effectively
take advantage of a phagocytic function of the macrophage to

incorporate in the macrophages.

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.

Fig. 2 is a view showing a particle diameter distribution
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invention. Fig. 3is a viewillustrating by conparison
how much anobunts incorporated in NR8383 cells are
different by admnistering rifanpicin according to
the invention and by admnistering it wusing a
solution conventionally used. Fig. 4 is a view (No. 1)
illustrating a rifanpicin-retaining capacity of
RFP- PLGA fine particles, i. e. , that anmounts of
rifanmpicin released are different depending on
conpositions of PLGA fine particles. Experinental
values <contain an uncertainty of 5% Fig. 5is a view
(No. 2) illustrating a rifanpicin-retaining capacity
ofoh REPePp@Atirhme parmiébpesoni inean ehbedameuntsode of the
rifanpicin rel eased are different depending on
inygemfaésnti ons of PLGA fine particles. Experlnental
val ues caontain an_uncertainty of 5% gP 6 is a view

il | u%%i abilfef YhaY ltll}blértaﬂtd&gslosg%?%ar%ﬁ hewmuch amounts

d h
e RRaRC T B DR Ry CERE Eé%gogﬁﬁagggaﬁ?%%"%%%mstermg
rl%g %X%pgggorﬁg Hﬂp%ﬂﬁyk ﬁt@%hmﬁu ;kﬂgdhlkx %%§1§g it

evaruated ran ess,

usE.‘I{.gZ% o%’ut%%nt %o?i t‘!‘LonEéer}; 315%05% and 5: 7 5% or

anount adm ni ste rifanpicin is 100
ug/ nksn a ginglse adm nisépati g (i ndijcat ed1bytRERPihG  a

16 the figure) or 5 g/nL (estimated value) in the
riddfipiicSh-atedt@ining capacity of RFP-PLGA fine particles, i.e.,
that amounts of rifampicin released are different depending
on compositions of PLGA fine particles. Experimental values
contain an uncertainty of 5%.

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

Fig. 6 1s 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: 1l: 5% or less, 2: 5 to 25%, 3: 25 to 50%, 4: 50

to 75%, and 5: 75% ormore. Anamount of administeredrifampicin

is 100 pg/mL in a single administration (indicated by RFP in
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by RFP-PLGA (indicated by RFP-PLGA in the figure).
Fig. 7is aviewillustrating that a cytotoxic effect
of al veol ar macrophages NR8383 in a dysfunctiona
state by co-culture with Sato lung cancer cells on
the Sato lung cancer <cells is enhanced by activating
a phagocytic capacity of NR8383 wusing
| i popol ysacchari de. Open squares indicate the
cytotoxic effect of NR8383 without treatnment with
| i popol ysaccharide on the Sato |lung cancer cells, and
solid squares indicate the cytotoxic effect of NR8383
treated with |ipopol ysaccharide (1 g/nmL) on the Sato
theuhyeamcer baldAnl destubueddvébue ¥ iobhs)admimhstration
cytotoxic effect (% was evaluated by cal cul ating
byaRBENPEGCROf( Lhddratedd blyy REGg@A&Le 1heltdgs &d Jurenedi a.
Best Mbde for Carrying Qut the Invention Hereinafter
sui tBbT e enbbd meFRY nbbessora t g | thahtd gyt erexic effect
described in detail in reference to the acco nyi n
O IPRIFAGST MRGHPIRIShAREE i ih1a ST (AL State by
i nvention i t. limted Dby these enpbodi t des.
OB B N TR DAE N EarBP PEE A B! & Tt SpRadscance
Rd . Ltie Jfor p i-nel.ud :
ceg%g.1§8§ﬁa£c%d{%éa%%ﬁgggg§g6£?%%§ocg%ﬁ%(? acit <xENR%383

agocyt osi s. S I°s unction 1h whic
| it i ze a . oare.i -
us?ﬁ gf'oggkikéégégﬁ%%%bpﬁgﬁg%éﬁ%?@%%ﬁg%@?ﬁg%ﬁ%&ﬁ%%belc

effrand, of fnres B0 idrpBde @fééﬁﬁ@ﬁ@“ﬁ%ﬂi§iF6bbY9bﬁccha:ide on
phagocytosed, it is possible to accunulate the solid

thien Sth® lung cancer cells, and solid squares indicate the

cytotoxic effect of NR8383 treated with lipopolysaccharide (1

pg/mL) on the Sato lung cancer cells (co-cultured for 4 hours) .

The cytotoxic effect (%) was evaluated by calculating amounts

of lactate dehydrogenase released in media.

Best Mode for Carrying Out the Invention

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

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

1 um or more is actively incorporated in a macrophage cell.
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macr ophage at a concentration which cannot be usually
acconpl i shed. Such a solid can be generally provided
as a particle, but to actively phagocytose, it is
necessary to optimze a particle dianmeter, particle
surface property (having a charge, having a certain
flexible structure, etc,) advantageous for
phagocytosis. For exanple, it is possible to prepare
the particle which is easily phagocytosed by the
macr ophage using a material where polylactate and
pol yet hyl enegl ycol are m xed as a substrate. Thus, if
a medi cament whi ch acts upon infectious pathogens or
macrophhgetihgrbaed, vifth sphéedmadfogehsficipl bridedkebively
prepare the particle, along with phagocytosis of the
phggpeyeeedyhét kedreafthtei §capseuBetpye| yhe solid in the
i ncorporated in the nacrophage. An essential part of
MaCKREPNAFENt R bn § s TP I LEpetht WD dfeBReés e Fo1ally
dysfunction of the macrophage (l. 2. (5).,,.(7 Y
ac@i/’j“,P rjrﬁilgﬁlactEPFESFS,SOAIISS,C%@N a%ﬁﬁ%es’i%lly( droviddd as a
t oxopl asnosi cancer.and the | ik are treate
Par B G st iye o (he BRAgSEYEEEr aht: fon et TH £
r: - e : ;
e e By o epng e Toroa SePERCh A R Paving
a medibegeent heffiget i ye EortLNEM Escgoplai NgdriBthi-88 etc,)
parti cles (medicanment carrier) which can be
adphagegybosedoby phhgotytrasaphrgesexamypperai t yisfodssible
the forrmulation which is a nmedical m xture
to prepare the particle which is easily phagocytosed by the

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

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

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

(medicament carrier) which can be phagocytosed by the
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of the medi canent carrier and the nedicanment, it is
necessary to design in order to avoid the
phagocyt osi s by macrophages. However, the invention
has a novelty in the aspect of actively taking
advant age of phagocytic activity of the nacrophage
based on an idea which conpletely reverses the
conventional beliefs. As aforenentioned, as one of the
host defense functions of macrophages, there is the
phagocytosis. The phagocytosis is an inherent
function characteristically observed in the
macr ophages, and it is possible to incorporate
mapapphebes.with a size which cannot be incorporated by
cells other than the macrophages. Pathol ogica
m crowe et by foucthad osavilatiignarki clhisgpepddsed mixture
t he macrophages and deconposed in the nacrophages.
CfTRRe diest s anst éﬁarﬁl(ﬂroﬁpéth%lwlfQ%mte’ afc LRenecessary
tjc function of e._mac 8h%§es .S 10

phago
totﬂ@glgétwan CaICAoRdet Shf & G508 DY it fophages.

d by .the.ph
A R SR e L S

ta%q éﬁ%ﬁ?iéybﬁég%a ta@?ﬁ?8g§gegt§Qﬁ¥@hg d@%H"yggﬁésed

IS ena

onmﬁg Q@Q@Qﬁ§cﬁQx%ﬁﬁﬁﬂ%ﬂﬁy?@v%?@%gHﬂ%?bb%venzﬁ%ﬁ%ﬁoﬁgl1efs
i T the macrophages can be activated by the

phagne W Qsiemdrt RHAlIC @ st BRePHAGILY ok ta@kiE¥hbY, fhfctions

becones 19 possible to exterm nate the pathol ogi ca
ofningtooppabespsLhere is nienphweloyytosis. 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. Pathologicalmicroorganisms suchasbacteriaare
phagocytosed by the macrophages and decomposed 1in the
macrophages. Therefore, one of biological significance of the
phagocytic function of the macrophages is to impair the
pathological microorganisms. Moreover, the macrophages are
activated by the phagocytosis and become able to oppose
pathological microorganisms 1in some cases. This 1is a
phenomenon known as macrophage activation by phagocytosis, and
this enables the macrophages to damage even cancer cells.

Therefore, 1if the macrophages can be activated by the

phagocytosis to enhance the phagocytic activity, it becomes
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In order for particles to be phagocytosed, it is
believed that it is necessary to conprise the
foll owi ng natures (phagocytosable property) That is:
A particle dianeter is 1 to 6 um Such a particle is
referred to as a fine particle. A particle surface is
wetted with a nmedium (body fluid around the
macr ophages in vivo) of nacrophages, but the particle
is not i Mmediately dissolved and is present as the
particle for a certain tine period. The particle is a
solid in a tenperature range of 20 to 450C. A specific
gravity of the particle is larger than that of the
posedicdm tboeit ¢ 1uink e dired pelhbodegioplagésroargandymefmore
~ macrophages. The particle has a surface |ayer through
infkneRv@atler and ions are perneable. On the other hand,

considering that the particle is admnistered. in )
Vi voI,nPHéleﬁaFW deg thigrlescboike PE&HPF@‘SEOFSdha%/%lsabelleved

macr onol.ecul ar | ayer with high, hist ibility. It
thEE [bodesaRsCEBotElalt? aCPAPFLSFe T nEQRLPIBE M tuzes

(PHEERG5 3R 6y CARRSIBSAI ng i nt o components non-t oxi ¢
for fhe bpdy in vivo (degradability in

- 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 dissolved and is present as the
particle for a certain time period.

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

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

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

On the other hand, considering that the particle is
administered in vivo, the particle surface is required to have

a macromolecular layer with high histocompatibility. It is

necessary to retain a particle form until being incorporated
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vivo) after being incorporated in the macrophage or

when not being incorporated. Asa macronol ecul e which

fulfills the above two conditions and can be easily

nol ded into a particle, poly(lactic acid/glycolic

aci d) copolynmer (hereinafter referred to as "PLGA") or

polylactic acid (hereinafter referred to as "PL") is

a candidate. PL is nore hydrophobic and requires a

| onger tinme until being deconposed than PLGA. On the

ot her hand, PLGA changes the deconposing rate

dependi ng on the nononer ratio. The larger the

nol ecul ar weight is, the longer tinme it takes until
inbehaguaecosipose oh \Weehet hg met ol Az eadwriyghecompBls@Agi snto

1,000 or less, there is a possibility that it is
copipesentt sasona tloixdyi doirnthikebpdypénavire famgeadéb20ity in

A5C. Therefore,  the nolecular weight of PLGA which is
vigesahtessbPaisgl  dCPRPO Rk d eipdriit M nomigg P r2ghes not

45C i s desirably 1, 500 or nore. Furthernore, for the
belgide 48P OF dhed -canent contained in the PLGA

partjcle fromthe rtjcle,. i.n.the case of PLGA wth,

D b S ahan e sl M EG G et 1005, 58 §ofua imantas fions

rel eased i n _an .al nost ,zer,o order. That . i.s, a relea .
anig BARS B "SR TRbAAERS IR ol Pt idnster SO R FRgt ic

t | ol , :
RS oo e AR GHES Y (BRI AhereL gl o o
wpifegmg bhepRRdh GaRBRt 1 b Sqr eleashth Afd £lre LSRN "PL")

time period rather than the zero order rel ease has

is a candidate. PL is more hydrophobic and requires a longer
time until being decomposed than PLGA. On the other hand, PLGA
changes the decomposing rate depending on the monomer ratio.
The larger the molecular weight is, the longer time it takes
until being decomposed. When the molecular weight of PLGA is
1,000 or less, there is a possibility that it is present as
a 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 é 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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been observed. Moreover, the time period where the
pul se type of a nedicanent release is observed is
del ayed in the PLGA formulation with a | arge
nol ecul ar weight. That is, a pattern of the
medi canment rel ease fromthe PLGA particles depends on
t he nol ecul ar wei ght of PLGA. Additionally, it is
predi cted that the deconposing rate of PLGA rel ated
to the nedicament release is not only del ayed al ong
wi th nol ecul ar wei ght increase of PLGA, but also the
rate is faster in vivo such as in the nacrophage than
invitro, and thus it appears that it is possible to
a phfieet kypkyraseashowbehavihg medangeent hol eeldased after
wei ght up to 150, 000. From the above points of view,
a Wna}é@@brislmmleratqd Feathear thénetlﬁ@rmcapur@e?rv\mhease has

particle diameters of 1 to 6 um rmade of PLGA where
be&“ﬂ%@%%ﬁY%? vaQﬂﬁoqgﬁVltBGOt%%ﬁIE@”GﬁbW ﬁae theBHéFErLYPE

oo, 3SR RO € SCIYA ool SEL8 12 B0, 30, (8 T8 B
rohbr 3oLt S %M”Eﬁ*eeﬁ?l%u*er et ”’3@* b0c andarern
ofngﬂggﬁéigé%ﬁgngf %?&éé& dﬂ“&ﬂéﬂﬁid pa 1glb§ éggeggs on

sul tabl'e range) are easil P agocytose

thiehRoTBELPRRAPES AR ArE, P! | ﬁ@bl&anQHQyObh%Clstﬁ@%dlcted
the nmedicanent is released while holdlng a const ant

thRer $hst aBeempdsiihgmrbie bifnerpartetheefotputaé iMEdicament

which internally includes the nedicanent in the
refeasephdages.only delayed alongwithmolecular weight 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 diameters of 1 to 6 um made
up of PLGA where a molecular weight is 1,500 to 150,000 and
a monomer ratio of lactic acid/glycolic acid is 50:50 to 75:25
(acceptablerange) anda fineparticle formulationwithparticle
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
acid 1s 50:50 to 75:25 (suitable range) are easily phagocytosed

by the macrophages and are optimal for the object that the

medicament is released while holding a constant persistence

22



Provi sion of novel remedy which enables specific

exterm nation of macrophages which retain infectious

pat hogens By actively taking advantage of specific

phagocytic activity of the macrophages which retain

various infectious pathogens including tuberculosis

gernms, in order to exterm nate the pathogens in the

macr ophages or the macrophages per se retaining the

pat hogens, the follow ng renedies are effective. (1) A

remedy whi ch i nduces the phagocytic activity of the

macr ophages. (2) A renedy having a direct

exterm nating effect on the infectious pathogens in
frohmethact bphages 113 fanmeredy onhivbhchctistapoaltieincludes

macr ophages. For the remedy of (1), those having the
thgaigea cafeals 1nulthiel macrie@hatesenent i oned two

condi tions (phagocytosable property and in vivo

degradability) are adequate, but preferably, it is

desirable_to have the nature c bl e _of .hein . .
PO AGOET TeBa 7oLl TETT Y ATy By P T RRGPSHAGSe Wk B nat fon

retain/do not retain the i.nfecti.ous t_ hogens.
ot asan il Ret e B AR P DY ance

whi agEkY@E§§ Hﬂﬁdﬂﬁ?%%ﬂ@hgaﬁﬁtbw‘%?%ﬁ}ﬁﬁ@tghég%%ytic

macr o hages I S”present matter own | e ar

acRtLeRt o23the He¥ebpRageECNRI¥nWREER ACYSr VDS {Rfectious
pat hogens in the nacrdphages by actively taking

paktvgenhaden dfud et 0BEUER1bSiBQlernSr {9bABEraio @&kterminate
(novel matter) . In the types of (2) and (3),

the pathogens in the macrophages or the macrophages per se

retaining the pathogens, the following remedies are effective.

(1) A remedy which induces 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), those having the nature which
fulfills the aforementioned two conditions (phagocytosable
propertyandinvivodegradability) areadequate, but preferably,
it isdesirable 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 activates the phagocytic activity of the

macrophages is present (matter known in the art). An attempt
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not only various nedi canents which directly act upon

the pathogens are intended but al so genes per se such

as DNA or RNA having an action to nodify

physi ol ogi cal functions of the rmacrophages which

retain/do not retain the pathogens can be wused as the

medi canents. An attenpt to develop a renedy effective

for elimnating the infectious pathogens by conbining

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

the renedy of the invention is a new type renedy

effective for the treatnent of infectious pathogens

(novel matter). For exanple, in Antimcrobial Agents
toan vEHarotdherapygdy ( Vbl ch4Zctido. udon 2682- 26890ge@88)in the

an antitubercul ous action of particles containing
mapnrp@hﬁg@ﬁnby @@Ll@@hsstakség@,@wntm@fethlﬁ matiize is not

port, induction of the phagocytic activity

P65§PFF“@Ide%t|%1%6P06F§§c’|n?556rbt 1 theybYREP otk e@/sf"‘ﬁ@‘e(3

rticles containing rifa

nogt fcirga}’cy"%%lg'é? ﬁ‘ﬁfjﬁFG‘BlSPlEﬁl ovﬁslcd}uijl?%h& affadmap the

pa%% eren ch;LE% %ﬁg |csag n?ebﬁ héuégrggvﬁNA or
d

R bV Rl q&@uﬁgiﬁ%%ﬁ{ﬁﬁﬁﬁ 14 %hfglor‘%t?ﬁt“% pE che

ma%Q%bh%'%anhEG% E%k%@%ﬁd@fanf§€959hnthéb%§¥§6gehB L88 be
above report, the nol ecul ar wei ght of used

us@dflang the mpHEpamahiten OfArPLL#A dgphotodasakilbed.a | ftemedy
is presuned that probably because of using PLGA

e flfavitigreaf ¢it £ emeénbtimbeatd atifectious pathogens by combining
(1), (2) and (3) has not been carried out at all, and the remedy
of the invention is a new type remedy effective for the treatment
of infectious pathogens (novel matter).

For example, in Antimicrobial Agents and Chemotherapy
(Vol. 42, No. 10:2682-2689, 1998), an antituberculous action
of particles containing rifampicin in PLGA 1is disclosed.
However, in this report, induction of the phagocytic activity
by PLGA particles is not described at all. Furthermore, since
in the PLGA particles containing rifampicin, drug efficacy as
an antituberculous drug is not enhanced compared to rifampicin
alone, it is evident to have different characteristics from
those of the particles of the invention. Furthermore, as shown

in FIG. 4 and FIG. 5, the molecular weight of PLGA is important

for controlling the release of rifampicin. However, in the
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wei ght fromthat of the particles of the invention, it
did not lead to having the function of an
anti tubercul ous drug. Wien preparing the PLGA
particles having the antitubercul ous drug activity,
usi ng those which are proper with respect to the
nmol ecul ar wei ght of PLGA, the nononer ratio and the
di aneters of the prepared particles, the
i ncorporation of the particles by phagocytosis of the
macr ophages and the antituberculous activity in the
macr ophages nust be eval uated. Taken together the
above aspects, in the PLGA particles described above,
abavec erpaint ,c aineomed lion fegr weieghtata’ i RIGA issebsduvety the
because the nononer ratio of PLGA and the dianeters
prepapaittiion] ef FAHAA iip ndfe deifxHbe@. r aifgel's giresamed that
i nvention, but correct characteristics for the
prpgebilyl escarsenef Hvesrpi BEERaRaVine 2ant ftebereuretrcular

I LML -
| t d .the. ti t f. the i i Qn.
T LR T
: - 96 2 , f.Qr. ' : '
o8y T A0 Y000 o LG B SR R0 PREREE B0 s

adfahaeyl an, Mel ot fe 84,1300 ads Sl 0set-h The $odet hod the

for preparing the particles is 257different fromthat
moQlecih@ i R¥eghtoss PAdalbeneuhosbiie r $&4 1 &XRS FhBadi Afeters

effect of rifanpicin-containing PLGA particles using

ofPLRA pitdhe e drplagauilAre syet bt ivfo B2orH00om ©f the particles
by phagocytosis of the macrophages and the antituberculous
activity in the macrophages must be evaluated. Taken together
the above aspects, in the PLGA particles described above, a
certain commonality for the materials is observed because the
monomer ratio of PLGA and the diameters of particles fall in
the "suitable range" of the invention, but correct
characteristics for the particles are not described and the
antituberculous drug action is not observed. Therefore, it
is difficult to reach a prior example which denies novelty and
the inventive step of the invention.

Furthermore, in Pharmaceutical Research (Vel. 17, No.
8:955-961, 2000), a method for preparing particles containing

rifampicin made using PLGA with a molecular weight of 82,500

is disclosed. This method for preparing the particles is
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di scl osed in Pharmaceutical Research (Vol. 18, No. 9:

1315-1319, 2001). This shows that the antitubercul ous

activity of the rifanpicin-containing PLGA particles

is inferior to the effect of rifanpicin alone in

vitro and that it cannot be said that there is an

obvi ous treatnent effect in aninmal experinents. In

order f or the rifanpicin-containing PLGA particles to

elicit the antituberculous action, the particles nust

have appropriate degradability and a high rate of

internally included rifanpicin. However, in the

af orementioned article, such characteristics for
divitfiegtentthe facmi vit gt dependdiehayevantibeen eRaniwedrcahdsis

the antituberculous activity has been investigated.
germ-iex tieggwmatiifigr  €id egégr adabrifeprafadnrrentateingl | JLGA

included rate are reduced in_the PLGA particles with
Pariigd efol Wil hr Peh ght thad Mot Res L airt Wegsedr O% B¢ °00 1is

b of h f P i th_hiagh | | i
4138 s S PR R R R P o A R P n B gy BT 1985 9050,
li.cit . As, i t b , iml h t
200G fhas Brolne PRal ol B athab bBE sk RR8R0r Bk 0yl lgo8e che

ri@éﬂlg@!gi%worlttﬁ%&é@ﬁge}%%)gE%aﬁrtti%qésngé E?L(f@éfilcgﬁkiéo the effect

parasitic pa intending tot

ofadyantage iof 2t BRePNAGPEY b CaR@ i VAt ¥ t0fcadi®t be said that
macr ophage and acconplishing this activation has never

tHReen 126 apecbonord. tAksemehieckirbanpiai AneRBl abRpBYiments.
PLGA has been prepared, but no proper research for
Irps efar Zoirorthdret faap iand -coataeindhg@laepbytiafleshte elicit
pur pose of enabling to acconplish
the antituberculous action, theparticlesmust have appropriate
degradabilityandahighrateof internallyincludedrifampicin.
However, in the aforementioned article, such characteristics
for which the activity depends have not been examined, and the
antituberculous activity has been investigated. It is known
that the degradability and the internally included rate are
reduced in the PLGA particles with large molecular weight, and
thus, it appears that because of the use of PLGA with high
molecular weight of 82,500, the antituberculous action was not
elicited. As in the above, similar research to those presented
in the invention have been performed, but the attempt to
exterminate the intracellular parasitic pathogens through

intending to take advantage of the phagocytic activity of the

macrophage and accomplishing this activation has never been
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t he object of the invention has been perforned.
Additionally, in Pharmaceutical Research (Vol. 18,
No. 10:1405-1410, 2001), there is a description that
it is supposed that the rifanpicin-containing PLGA
particles are incorporated in the nacrophages.
However, also in this case, the particles have not
been actively incorporated by the macrophages, or no
formul ati on where the activation is intended has been
made, and in fact, no phagocytic rate of the
rifanpicin-containing PLGA particles has been
exam ned. Incidentally, the concentration of
perifbarmgidei n Alisa,hetmmcr bpampesinncontadnusgngLlGhhéras been
ri fanmpi cin-containing PLGA particles described in this
pregpaset, i Bubnhg r U= /rEFE el o1 preparassenopretispag and
the rifanpicin-containing PLGA fine particles, not _
maggiryails PERECTHNad6&y EBSi BUARPFGaP EdePep L alg ot ¢ eecomplish
concentration of rifanmpicin_in the

h C
EhPCAHESE 6 1gr AD8 CEN e hieh BB fRoECor BTkt iPPdhtY:
.t b b Ed di t i.nd h h i i
l%_ﬁ@aﬁlﬁ%‘%%%a%waﬁs}%rﬂ Lo B8t Al oaPnarggradtos 2681,
eoBr Rl 096300, SBs ¢ P PEBIRRInAR>, dal BpBYLEAN chift the

ritrRepdcYS B n tH1 G OSPBEERSpa FUL L DEE WL i idd r@d¥ated in the
previ ous reports, it has not 27 been exam ned whet her

maldi®phialy@RRi cCHeweeBkAI A1 8¢ - Ghipaldkisel, esheeybetitDakehave
intracel lul ar tubercul osis gerns using the alveolar
nota@aphagesiwsi ¢gh iace riphe attadgeiy cehé smatrbblages, or no
formulation where the activation is intended has been made,
and in fact, no phagocytic rate of the rifampicin-~containing
PLGA particles has been examined. Incidentally, the
concentration of rifampicin in the macrophages in vitro using
the rifampicin-containing PLGA particles described in this
report is only 0.45 ug/lO6 cells. In the case of using the
rifampicin-containing PLGA fine particles, not only is the
phagocytosis activatedbut also the concentrationof rifampicin
in the macrophages reaches 6 ug/lO6 cells which is 13 times
ormore. Fromtheabove, if intendingto induce thephagocytosis
in the macrophages and exterminate the pathological
microorganisms in the macrophages, it is evident that it is

difficult to accomplish this only by containing the drug in

microspheres. Furthermore, in any previous reports, it has not
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tubercul osis gernms. As is evident in reference to the

af orenenti oned "Macr ophage Which Supports Life," the

macr ophages are highly tissue-specific, and thus it is

a well-known fact that the result obtained using the

macr ophages present in blood cannot apply to thet is

sue- specific macrophages, e.g., the alveol ar

macr ophages. That is, as a novelty of the invention,

the novelty of the concept is a matter of course.

Exanpl es whi ch support this concept include the

aspects that the al veol ar macrophages are used and

t he phagocytic activity of the cells is induced, and
beehessrginebdheahentt heontéanpacionconsadoinalHlypA particles

retained in the al veol ar macropha and the
exitefrappiesien- é@ﬁtfapﬁllﬂ}g‘lF’EGAtEE?FFéE@§lﬁr edp¥EBHucediagd the

provi ded where the exterm nation of tubercul osis
algspﬁfér. M3 FECRPYESP ar‘”hlﬁé’cr%ﬁad%'he by 2FAETT or it it Pdn the

S |ously nore excellent than that b i fanpicin
cubB iRt OBt % HeT R her RhdLs! S WA Heon i ol &7 Bhghn £ the
aftor%%g egm:;ggoé%tl .on'Maci,'rongpa gecdg%%§§a3§h§%§&%rl al Llfe, ” the

h h
mac%%g to;?&?%fﬁ%ﬁﬁf%%%gﬁ%' %'l'ﬁ'&cedand’ytﬁ § i

e 1s a
articles by theé racrophages. &or

weiamRlosn £t %a@u{:ﬁ@eﬁfbu]loéj bRak 19Edptk@fr‘f@%%'ét Ihé:@i“ophages
Sci ences 28 (Vol . 15, pp. 197-207, 20

préisealtosed] sbatahhe tRigaduct b @Re tofs giwdxsqmm ﬂZZLQ:’(IQa(d: #ephages,
fromcul tured nacrophages whose characters resenble

e.ghgsehefaMonotyt esadrogi ek | s Teirhanegdabya novelty of the
phagocyt osi ng

invention, the novelty of the concept is a matter of course.
Examples which support this concept include the aspects that
the alveolar macrophages are used and the phagocytic activity
of the cells is induced, and the high medicament concentration
is actually retained in the alveolar macrophages, and the
rifampicin-containing PLGA particles are produced and provided
where the extermination of tuberculosis germs in the alveclar
macrophages by the formulation is cbviouslymore excellent than
that by rifampicin alone.

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

by the phagocytosis of the particles by the macrophages. For

example, in the European Journal of Pharmaceutical Sciences
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PLGA particles. However, it is not described that the
phagocytosis of PLGA by the macrophages enhances the
phagocytic activity. Furthernore, since the
activation of macrophages is extrenely diverse, the
enhancenent of hydrogen peroxide production by the
phagocytosis is not directly conbined with
enhancenent of the phagocytosis. Wen the actua
treatment of the infectious disease is perforned, a
formulation in which a nedi canent of type (2) or (3)
is contained in a renmedy of type (1) is effective.
That is, in order for the renmedy of type (2) or (3)
(Vod . efF e i W87y 2086120 G0 ¢t hat nmot ophbagesd thhe thenpdydedt ion
type (1) has a function to transport the renedy of
ofthysr qgn peregide rftr@rrtcmﬂmw@mﬁag@§ha§§sw&ma¢gcharacters
advant age of the phagocytic function of th
reRREPSF >of Wﬁé?cwgesdél R¥rermhis ﬁnﬂﬂla@cefl bbt Peagerebysing
i ntended by the invention ,is eaS|I¥

PLGhe %Jé?b‘]":) &Yes, MNP He cdhicent r 8fiort k}:ﬁ% egr]ﬁ? the

hi_gh d
PrgdoE SP Rt CEBrThG e P oh 35%5 thedhfgocytic
2 cfITRRLLSORuk b Do HE 1A LREST PR agsgleFQOﬁhsf macrophages

macropnages 1n a cohvent ironal dr ug solution on

1o i@ efdey difteINal Iph@ o Hod AU A §dPSgen peroxide
particles according to the invention on 25 ?e ft" side

pr@ﬁ@c&@tolnvgkyth@cmm@w@s1§1_t1cs e @&Q@@ﬁﬁ%@&mb@ned with
i ncrease the drug concentration in the nmacrophages. In

enhBingemaay, ofi nteciphg otdag/tpledgacytic activity of the
macr ophages™

When the actual treatment of the infectious disease is
performed, a formulation in which a medicament of type (2) or
(3) is contained in a remedy of type (1) is effective. That
is, in order for the remedy of type (2) or (3) to effectively
act in the macrophages, the remedy of type (1) has a function
to transport the remedy of type (2) or (3) into the macrophages
by takingadvantage of thephagocytic functionof themacrophages.
That is, as shown in Fig. 1, the remedy intended by the invention
iseasilyphagocytosedbythemacrophages, andthe concentration
of the remedy in the macrophages becomes higher compared to
the case of administering the remedy alone. That 1is, in
comparison to the drug incorporated into the macrophages in

a conventional drug solution on a right side, internally a

drug-including fine particles according to the invention on
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described in the Cains nmean that the concentration of
the renmedy in the macrophages becones hi gher conpared
to the case of admnistering the renmedy al one.
Specific application exanple: Tubercul osis
Tuberculosis is set forth as one exanple with respect
to the effectiveness of the renedy presented in the
i nvention. Tubercul osis gerns invade fromthe
respiratory tract to pulnonary alveoli by droplet,
and are phagocytosed by al veol ar macrophages.
Typi cal |y, phagocytosed pat hogens are destined to be
deconposed by an attack of protease in cells. However,
a leéettaibdsr eulecosics iged psimvordotrheedtirdok tbfe proreabeges to
and are alive in the nmacrophages. These tubercul osis
ingeease Ahehdrugeervptrgest wyridt dheumasropheges. In this
macr ophages, and persistently supply the tuberculosis
wager e N CA oS S RNRIRY PorSeseiitiVidyy @dnttheigee ctpphades’

oGP U55 SRTILS SNy 68 o0 020 T SUDLELM ey
i Pl R P e S e he o P HBRR el Py i PR of
ad%ﬁn&@%erﬁ%?er % %%&% I n%n the alveol ar

macr ophage iss iny 30 attributed to that a
nmedi canment concentration sufficient to extermnate
the tuberculosis gerns is not obtained in the

spRlci&alc-ak pBGIARNAPL TxaliplS: ITuddieuR@iGanent
concentration sufficient to

Tuberculosis is set forth as one example with respect
to the effectiveness of the remedy presented in the invention.
Tuberculosis germs invade from the respiratory tract to
pulmonary alveoli by droplet, and are phagocytosed by alveolar
macrophages. Typically, phagocytosed pathogens are destined
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 1soniazid,
rifampicin, streptomycin sulfate and ethambutol are used. All
medicaments are effective for the tuberculosis germs out of

the macrophages, but do not exhibit any effect on the

tuberculosis germs in the alveolar macrophages. Thisismainly
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exterm nate the tuberculosis gerns is obtained in the

al veol ar nmacrophages by taking advant age of the

phagocytosis of the alveolar macrophages, it is also

possi ble to exterm nate the tuberculosis gerns in the

al veol ar macrophages. In this case, the phagocytosis

is utilized in order to selectively increase the

nmedi canment concentration in the macrophages. A Renedy

whi ch enhances phagocytic capacity of macrophages

Usi ng PLGA as an exanple, a nethod for producing a

remedy whi ch enhances the phagocytic capacity of

macr ophages and effects thereof are described. |
atEmhdncedent thaphagoegitemenpacongentranipopbhagéschygnt to

PLGA fine particle fornulation (in this section, a
expegnifiate gdare i tikergeloses | geamfedecinedl dfgrieicentn ) the

1. Method for preparing PLGA fine particles (a)
aliygedriralr$ EPPIRIGEE [ pol y(| actic aci d/ gl ycolic

id | , tio: 75:25, .nol .
el ghE 2 20 G006 1RE PaPEEh nEAnEAR LFANGER | B4 frgient Eo
exgge%n%érsa%ge)a%gé t(u?eer%\{ﬁéq%?ﬁl)y%%@%l Jps;alo%%gﬂ'\ din fthlgL%;]Aveolar

i on degree: eparation o

£i i . . D
B O IRy A (e 390 oB Qhn B L5a1s ot che
a1¥e33Ql v ed crBpwates, t 9 begoEs D 39(iW1W to exterminate the
tuberculosis germs in the alveolar macrophages. 1In 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.
I. Enhancement of phagocytic capacity of macrophages by PLGA
fineparticle formulation (inthis section, a PLGA fine particle
per se is a medicinal ingredient.)
1. Method for preparing PLGA fine particles
(a) Materials
(1) PLGA ([poly(lactic acid/glycolic acid)copolymer],
monomer ratio: 75:25, molecular weight: 20,000 (Wako Pure

Chemical Industries Ltd., PLGA-7520)
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(3) Wen 8 nL of a PVA aqueous solution of (2) is
added to a solution of (1) and stirred for 3 m nutes,
an oil-in-water (o/wtype) enulsion is fornmed. (4)
(3) is added into 200 nL of a PVA aqueous solution of
(2), and stirred at roomtenperature at 520 rpmfor 3
hours. (5) Afine particle fornulation is
precipitated by centrifugation (3,000 rpm 15

m nutes), separated, and further washed tw ce by
adding 10 nL of distilled water using a centrifuge.
(6) Drying under reduced pressure in a desiccator for
24 hours. (7) A particle diameter distribution of the
resuld)i myA flipoee ywamyilc ke chbodul polgneirszshown dagFeg: 500
2. As is evident fromthis figure, the prepared fine
(bpaPreep&atdprulAt P&HFAhAS Neq PRE, kcae éoémaﬁéﬁépnof
about 2 mand has a distribution between_ 1 to

Thi s(PartiGing i L1 ild i SaRBIVERt lfleilrpérra%u?%smetwlene

b i el calculated fromPLGA (500 ng) used for the
€ ﬁ Fation and an entire meight of the recovered

Bﬂ’ifgéatef?%tf%s b st § Zg%%ﬁrﬁeg?tfini o7 -
the PGHLDG ﬁg&%@%gﬁ&éﬁ%déa@' JOLIES, 85 (2) 1 added

corrective
to a solution of (1) and stirred for 3 minutes, an oil-in-water

(o/w type) emulsion is formed.

(4) (3) 1s 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 desiccator for
24 hours.

(7) A particle diameter distribution of the resulting
fine particle formulation is shown in Fig. 2. As is evident
from this figure, the prepared fine particle formulation has
a peak at a diameter of about 2 pm and has a distribution between
1 to 10 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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1. PLGA-5005 (PLGA, nol ecular weight: 5,000; lactic
acid/glycolic acid: 50:50) 2. PLGA-5010 (PLGA,
nol ecul ar wei ght: 10,000; lactic acid/glycolic acid:
50:50) 3. PLGA-5020 (PLGA, nol ecul ar wei ght: 20, 000;
lactic acid/glycolic acid: 50:50) 4. PLGA-7505 (PLGA
nmol ecul ar weight: 5,000; lactic acid/glycolic acid:
75:25) 5. PLGA-7510 (PLGA, nol ecul ar weight: 10, 000;
lactic acid/glycolic acid: 75:25) The method for
preparing the PLGA fine particle fornulation is the
sane as 1. (b)(1) to (6) except the kind of PLGA An
average particle diameter of the resulting fine
90particle fornul ati on was about 2 m even when any PLGA
was used. A vyield calculated fromPLGA (500 ng) used
for the Prleparexammmleand an entire wei ght of the
recovered formul ati on was about 90% 33 2.

Enhdreerasitcef $ekes ofphagetyr ose 5okt andeppmposition) of
macr ophages by phagocytosi ng PLGA fine particl.e
thﬁ&ﬂﬁ%ff e?fftAF@EEI gRaLRPFS NRSSEZ V&Y ghown
bl ol € prepared at 1 x 106 cells/nL in a nmedi um (Ham
®EO12K, 15%fetal calf serun) , added in a 24-well

plate, 8nda0s88s O, 4ndh QLufhiEiE320e: 5,000; 1lactic

acid/glycolic acid: 50:50)

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

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

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

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

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

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

90%.
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fine particle fornulation is added thereto, which is
then cultured in a carbon di oxi de gas incubator
(37C). (2) One hour after the culture, the nmediumis
renoved, 0.1 nL of saline containing 0.25%
trypsi n/ phosphate buffer (hereinafter PBS) is added,
|l eft at roomtenperature for 5 mnutes, then a
cul ture supernatant is renoved, and washing is
performed. (3) 0. 1 nL of the nediumis added thereto,
and mxed with 0. 1 nL of 80% Percoll (Pharmacia) to
prepare 40% Percoll solution. This is overlaid on 0.1
nmL of 70% Percoll placed in a 1.5 nL of a sanple
tube, and centrifuged (8,000 rpm 10 minutes). (4)
After the centrifugation, cells present at_an
2.imeangerent efdsidteonathagpeya®sed Afashivagleknanaerorhages

with PBS, 1 nlL of the nmedium,s added. Pol ystyrene
by| ghegopytersdngs PLER fEresPpy thicts farfadiordi amet er of

21 0100 835e8] aMatahnprris SEThE P RSty ppgBared
L . ith fl FLTC is f
cghgi 10 (5o T t SRR P TUEE anaky s T3 L ALE TR
Lt trd ti y/ i LS_
adBidll thes SRSEEMEIIHIARE B0 TBW ot aTLBUbESRLER-7520
fihB MO IR tal et 1 ayedn andathegcentriickdgatiAny Sis then

repeated twce. (6) After renoving PBS, 0.1 nL of 10%
cufleireld AHPBSclagbon dioxide gas incubator (37°C).

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

(3) 0.1 mL of the medium is added thereto, and mixed with
0.1mLof80% Percoll (Pharmacia) toprepare 40% Percoll solution.
This is overlaid on 0.1 mL of 70% Percoll placed in a 1.5 mL
of a sample tube, and centrifuged (8,000 rpm, 10 minutes).

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

fluorescein isothiocyanate (FITC) at 1 x 10’ are added, and

a mixture is cultured for one hour. Labeling with fluorescent
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added to the cells, fixed for 5 mnutes, then 1 nL of

distilled water is added, the supernatant is renoved,

1 nm of distilled water is added again, and the

supernatant is renoved. After renoving the

supernatant, 0.1 nL of distilled water is added to

suspend the cells, and 0.02 nL of the suspension is

taken, spread on a slide glass and dried. (7) Under a

fluorescent mcroscope, nultiple visual fields are

phot ogr aphed, and a nunber of NR8383 cells which have

i ncorporated FITC PSLP per 100 cells is neasured. (8)

A change of FITC- PSLP phagocytosed anmounts in the
FIf€creplfage salsy liyh @eRlfGAmfinge quamttiidlad ifver mmladtyisdrs .i s

as shown in Table 1. A |low anpunt addition of the

PLGA($] Rt ipair t tlee ecutovpel athenceoesi hivyat eemr KABP yrpm, 5

affect the phagocytic capacity of the nmacrophages,
mipgteis) 138 raxifemed hhbephk madaf tHRnisfadried toppfpeyhages

., hoticeably activates the phagocytic capacity. Table 1
lnEﬁhHﬁE@ﬁBﬁFaEﬁdeifiYSF' Pﬁﬁ ’Fﬁﬁegﬁ‘aliﬂg\e‘éa?bgﬂujr atFomeated

c 35 on phagocytic capacity of macrophages Amount of
"BCEA fine particle Uptake rate of FITC PSLP (%

fornyéﬁlAPPeégég%gvg&&'pBQ;084§'§L0094f8%Sformalin/PBS is
added to the cells, fixed for 5 minutes, then 1 mL of distilled
water is added, the supernatant is removed, 1 mL of distilled
water is added again, and the supernatant is removed. After
removing the supernatant, 0.1 mL of distilled water is added
to suspend the cells, and 0.02 mL of the suspension is taken,
spread on a slide glass and dried.

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

(8) A change of FITC-PSLP phagocytosed amounts in the
macrophages by the PLGA fine particle formulation is as shown
in Table 1. A low amount addition of the PLGA fine particle
formulation does not remarkably affect the phagocytic capacity
of the macrophages, but it is evident that the addition of 0.4

(png/mL) noticeably activates the phagocytic capacity.

Table 1 Enhancement effect of PLGA fine particle formulation

35



0.420.2 I1. Enhancenent of phagocytic capacity of
macr ophages by |ipopol ysaccharide 1. Method of
preparing |ipopol ysaccharide (a) Material (1) Pantoea
aggl onerans bel onging to gram negative bacterium
genus Pantoea (b) Preparation of |ipopolysaccharide
(1) Pantoea agglonerans 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), cultured
wi th shaking at 35C for 24 hours, and about 70 g of
wet bacterial body is collected. (2) 70 g of the
bacterial body was suspended in 500 nmL of distilled
onwaheigo B0 cricapla cd@% ldatmaphrepdlagess added, stirred

at 65 to 70C for 20 m nutes,| cool ed, and then an

Arggusoust |RY&E fiwe partected

| ayer is dialyzed 36 overni(
fogne lavt liom dmgaMIdol ution of

| UpTlaéec glaltec odd FEdGGediid-P (%)
jht to el i m nate phenol,
the dialysis is

ultrafiltraed to concentr at ¢
200. 000 cufoff nenbrane unde

> by a nol ecul ar wei ght

atnnspheres.QES) A resul ting

2r_nitrogen gas-aP two
) crude frozen/dried

i popol ycapr‘ Aide _is dissdlved in distilPed water
appl i ed on arn ani on exchange chronatograggy (supplied
——iLQnLEhaLHQCié, Q-Sepharose Fast Flow—a-sanple

-

g

sol ution i% aassed t hrough a col um usingze 5

IT. Enhancement of phagocytic capacity of macrophages by
lipopolysaccharide
1. Method of preparing lipopolysaccharide
(a) Material
(1) Pantoea agglomerans belonging to gram negative
bacterium, genus Pantoea
(b) Preparation of lipopolysaccharide
(1) Pantoea agglomerans is added to 7 liters of bouillon
(10 g/L of tryptone, 5 g/L of yeast extract, 10 g/L of NaCl,
1 g/L of glucose, pH 7.5), cultured with shaking at 35°C for
24 hours, and about 70 g of wet bacterial body is collected.
(2) 70 g of the bacterial body was suspended in 500 mL
of distilled water, 500 mL of 90% heat phenol was added, stirred
at 65 to 70°C for 20 minutes, cooled, and then an aqueous layer

was collected. The collected agqueous layer is dialyzed
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buffer containing 10 nMof Tris-HC1 (pH 7.5) and 10 nM
of NaCl, and a Linulus activity fraction is eluted
with 200 to 400 mM of NaC /10 nMIris-HCL (pH 7. 5)
Byultrafiltrating this eluted solution, desalting,
concentrating and freezing/drying under the sane
condition as the above, it is possible to yield about
300 nmg of purified |ipopolysaccharide fromabout 70 g
of the wet bacterial body. 2. Enhancenent effect on
al veol ar macr ophage phagocytosis by
I i popol ysaccharide (1) Alveol ar macrophage cells
(NR8383) are prepared at 1 x 106 cells/nL in a nmedi um
oveHadgRt 12K e llifthrfagtcapheabfl , serdimn jntandahddedittioraof the
24-wel | plate. Lipopolysaccharide is added thereto to
dipéyers s glicafandreheddin caneensrpeefan avgliegudar weight
carbon di oxi de gas incubator, (37C). (2) After
20QulPOfr s rgefHm FSUPnde R dg1q9eThPe St latyPet FRRSPRYTES -

AT R B0, AL PO B
. 0.1 nmi. of 0.25%.¢t.rypsjn/PBS is_added, the tube is
5 410581 Vot eimerdiui8 For SPRFAGLEY Srhafiog Sxchange
crARALE ARG O 0I5y ELLEL SRS o R MBI st
Flgﬁgtg?gggmpﬁé)SBEEEQBQ'ig-ﬁaggeeftﬁ?guaﬁdgugbiémﬁdg§gmg a
buffer containing 10 mM of Tris~HC1l (pH 7.5) and 10 mM of NaCl,
and a Limulus activity fraction is eluted with 200 to 400 mM
of NaCl/10mMTris-HC1 (pH7.5). Byultrafiltratingthiseluted
solution, desalting, concentrating and freezing/drying under
the same condition as the above, it is possible to yield about
300 mg of purified lipopolysaccharide from about 70 g of the
wet bacterial body.
2. Enhancement effect on alveolar macrophage phagocytosis by
lipopolysaccharide

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

(2) After culturing forone hour, thecellsare transferred

to a 1.5 mL sample tube, and the medium is eliminated by
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with 0.1 nL of 60% Percoll to prepare 30% Percol
solution, which is then centrifuged (8,000 rpm 10
mnutes). (4) After the centrifugation, the cells
present on the |liquid surface are collected, and
washed twice with PBS. Subsequently, 1 nL of the
mediumis added, FITCGPSLP with a particle dianeter
of 2.0 pmat 1 x 107 is added, which is then cultured
for one hour. (5) After the culture, the supernatant
is renoved, 0.1 nL of 0.25%trypsin/PBS is added, and
a mxture is left at room tenperature for 5 m nutes.
Subsequently, 1 nL of the medium is added and then
cenhhe idemtrtiibugdfi 680( 700, rpmirtittasiut eSubissqupertfler nédl mL
(6) 1 nL of PBS is added to nmacrophages in a
ofprlediH tarwasinAYRS | ishedsedtrithgat twpe (160 legiy & room
mnutes) is performed, and the supernatant is .
tepprepddreadain A hinviepBsthsnaddeful e supernatant is

centrifugation (700 rpm 5 _mnutes) [s .perforned and
e e e R SRt L FRot BTy d4) 088 AR DR e S i Heing
.%ﬁp%%gatant, 1 nm, of 10% formalin/PBS is added to
Wite FBS 1S PSS E for 5 minutes, then 1 ni of

diSt%ﬁieg?%f%f§éi§.?dﬁfdoftPﬁeE@QSIE&tf@tagé?%gngxgdmixed

1 n o [Ted water 1s add agai n, ~an
wittPer Aak@nbs kBsr eEPUEE ] &é)?féggief§U@VP@9cébf solution,

supernatant, 0.1 niL of disti
which is then centrifuged (8,000 rpm, 10 minutes).

(4) After the centrifugation, the cells present on the
liquid surface are collected, and washed twice with PBS.
Subsequently, 1 mL of the medium is added, FITC-PSLP with a
particle diameter of 2.0 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 0.25% trypsin/PBS is added, and a mixture is left at room
temperature for 5 minutes. Subsequently, 1 mL of the medium
is added and then the centrifugation (700 rpm, 5 minutes) is
performed.

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

supernatant is removed.
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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 photographed, and the nunber of

NR8383 cel Il s which have incorporated FI TC PSLP per

500 cells is neasured. (10) The increase of the

FI TC- PSLP- phagocyt osed anobunt of the macrophages by

the |ipopol ysaccharide is as shown in Table 2. It is

evi dent that the phagocytic capacity of the

macr ophages is activated by the |ipopol ysacchari de.

Tabl e 2 Activation of macrophage phagocytic capacity

by | {"popsifysaccrenddenpddine orupemnatant, Upt dkenk abd 10%

of FITC-PSLP (% |i popolysaccharide (g/nL) 031 1.051
fOSQaBlnﬁgﬁﬁdySmﬁﬁ@ﬁdaéPst%ﬁoﬁebhﬁho@%ngl¥%dn§%¥O%H&E%%tesr

Ef f ective n1grat|on of rifanpicin (antitubercul ous
thgpdghl PAE %ﬁ%ﬁ %@ %rbﬁﬁéaéﬂx: %§PH6rQ?PaPEG§¥?W&¥ed

aration o

1 B PFCPESTOPER] BACAR: LB TH0GT TAFTY™ | WY udes Supernatant

is" bEAORLG N (2) Materials

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

(9) Undera fluorescentmicroscope, multiplevisual fields
are photographed, and the number of NR8383 cells which have
incorporated FITC-PSLP per 500 cells is measured.

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

macrophages 1s activated by the lipopolysaccharide.

Table 2 Activation of macrophage phagocytic capacity by

lipopolysaccharide

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

lipopolysaccharide (pg/mL)

0 31
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(1) PLGA [poly(lactic acid/glycolic acid)copol yner]

mononer ratio: 75:25 or 50:50, nolecul ar weight:

5,000, 10,000 or 20, 000, WAko Pure Chem ca

I ndustries Ltd., PLGA-5005, 5010, 5020, 7505, 7510,

7520. (2) R fampicin (3) PVA (polyvinyl alcohol)

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

RFP- PLGA fine particle formation (1) PLGA (500 ng) and

rifampicin (0, 50, 100 or 200 ng) are dissolved in

1.5 nL of nethylene chloride. (2) PVA is dissolved in

water to becone 0.3% (wv). (3) Wen 8 nL of a PVA

aqueous solution of (2) is added to a solution of (1)
B.aRemetdiyr wad chorc3 snmupgne patiogeny tiypaacemphsioes i s

formed. (4) (3) is added into 200 mL of a PVA aqueous

sol lBfeect bfe p2pragagnsad riéamat cibdmntdip®eganle s drug)
. 520 rpmfor 3 hours. 40 (5) A fine particle | _
infer MA IR ISS ppgcmat%ﬁ%wn%eﬁgﬁ-%%t ifdme( Ppoplcle

rpm .15 mnutes), separated, and further washed tw ce
foginakd@itng 10 nl of distilled water using a

centrifuge. (6) Drying under reduced pressure in a

desiccator for 24 hours. (7) The produced PLGA fine

1. g%%%&c%ﬁlésrgg\%meﬁ#e@g%}q@p%mt ic,al%dfgf’rqg&s_‘bﬁ Lo frernal ly
includes rifampicin
(a) Materials

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

(2) Rifampicin

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

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

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

(3) When 8 mL of a PVA aqueous solution of (2) is added
to a 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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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 weight: 10,000; lactic acid/glycolic

acid: 50:50). 3. RFP-PLGA 5020 (PLGA, nol ecul ar

wei ght: 20,000; lactic acid/glycolic acid: 50:50). 4.

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

acid/glycolic acid: 75:25). 5. RFP-PLGA 7510 (PLGA,

nol ecul ar wei ght: 10, 000; lactic acid/glycolic acid:

75:25). 6. RFF-PLGA 7520 (PLGA, nol ecul ar wei ght:

20,000; lactic acid/glycolic acid: 75:25). The

particle size distribution and the characteristics of

al | t®sultifignd i perpaciieclfeormrlailiain ohs \weres ittie adare by

as those of the fine particle fornmulations of PLGA
cealttgiad ugAtilon 43, Q00 ipy, (7 mintgesThes¢paeapedt iagidefurther

formation of 4 ng where 0, 50, 100 or 200 ng of
washeanpiveh oe i §yC@mda+n@edl© nBo® frgl ¥t PLERd | ¥agpssdisiqy @

in 1 nL of nethylene chloride, and subsequently an
ceghsdfNgfce at 475 nmis neasured by a
spec op ot pne recover ed
in R @t\lwn%ndi)% %?%v%e%l?ﬁ%f%ﬁe(% & Japtrereor fo
24P% 7520 made up of PLGA nol ecul ar wei ght of 20, 000
“Jétic acid/glycolic acid of

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

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

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

3. 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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75/ 25) are shown in Table 3. As is evident fromthis
result, it is found that rifanpicin has been
efficiently forrmul ated. Table 3 Amounts of rifanpicin
internally included in RFP-PLGA fine particle
formulation R fanpicin R fanpicin (ng) Anount of PLGA
(my)internally included (o) 0500- 5050083 10050082
20050089 2. Ot her nethod for preparing RFP-PLGA fine
particle formati on (nmenbrane enul sification nethod,
known in the art) 42 Using a nmenbrane enul sification
nmet hod, the RFP-PLGA 7510 fine particle formation was
prepared. The nenbrane enul sification nethod is an
l.erbl)si{f/i¢ati on nethod where one (dispersion phase) of
two kinds of liquids which do not blend together is
pr ess®d The diiggepastialanmeation gfi 4 pgoHtsrrudus>0, 100
phase) through a porousnglass nenbrane. By the use of

orf &neredHod, ARG hpsorirdnes ghb AP manit éﬁﬁﬁﬁwssolved
oy 0 LOLTLRaCL! cheo i aret st () MLials (Hovpanee
at 475 nm is measured by a spectrophotometer.

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

it is found that rifampicin has been efficiently formulated.

Table 3 Amounts of rifampicin internally included in RFP-PLGA

fine particle formulation

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

internally included

o

(%)

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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nmonomer ratio: 75:25, nolecular weight: 10,000, \Wko

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

Ri fanpicin (3) PVA (pol yvinyl alcohol) polynerization

degree: 500 (b) Preparation of RFP-PLGA fine particle

formation (1) PLGA 500 ng and rifanpicin 100 ng are

di ssolved in 10 nL of nethylene chloride. (2) PVAis

di ssolved in water to beconme 0.3% (wv). (3) Wen a

solution of (1) is dispersed in 100 nL of PVA aqueous

solution of (2) through an SPG nenbrane (Ise Chem cals

Corporation, thin pore size: 0.49 gn), an oil-in-water

(o/w type) emulsion is forned. (4) (3) is added into

200 dirnnd aPvéniaprenesusel it cehioh mE3EHR),, tha®RFRHALGAI7510

at room tenperature at 520 rpmfor 3 hours. (5) A fine
fiper piecite cfler Folragitdon sasr eeiepiargded by

centrifugation (3, 000 rpm 15 mi nutes) , separated,

and The F‘W@\bré\ﬁ@sﬁ@élﬁwfééaﬁyoadﬁﬁ‘h@o@ﬂSfrEnoéFm‘éi]r%%ﬂ?@éllon

wat er usi ng centrifuge. ng under reduc

meﬁ.h@gsmn@rﬁnandégﬂéeaﬁaﬂ%éhaé& ) 590 (73 nda %e%%@élds
R AT QoIS ST PS) U B Lo
llg t_oL@ E&c%c£§?gug@ha%%%dt£95ugﬁe B&ggﬁgqgl‘aog]s ﬁgglb§gne By
the use of this method, it is possible to obtain an emulsion
with uniform particle diameters.
(a) Materials

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

(2) Rifampicin

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

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

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

(3) When a solution of (1) is dispersed in 100 mL of PVA
aqueous solution of (2) through an SPG membrane (Ise Chemicals
Corporation, thin pore size: 0.49 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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of the recovered fornul ati on was about 90% The yield
of rifanpicin was about 75% This particle is a solid
at anmbient tenperatures. 3. O her exanples by
menbrane enul sification nmethod The RFP-PLGA fine
particles (nolecular weight and conposition) other
than RFP-PLGA 7510 fine particle fornmulation were
col l ectively shown below. 1. RFP-PLGA 5005 (PLGA
nol ecul ar wei ght: 5,000; lactic acid/glycolic acid
50:50) 2. RFP-PLGA 5010 (PLGA nol ecul ar wei ght: 10,
000; lactic acid/glycolic acid 50:50) 3. RFP-PLGA
5020 (PLGA nol ecul ar wei ght: 20, 000; lactic 44
(2a¢i dndl gycorredaxt defn SEmpk r RRFPIAGASPHOSpPEGA 3 hours.
mol ecul ar weight: 5,000; lactic acid/glycolic acid
75: 26)) 5A HREm.ePLpAr75ede ( Flognuwisitdeul afs wiirgistipitated by
20,000; lactic_ acid/glycolic acid 75:25) The met hod
cepgrirgpairigl 3 HESR rREP- F BADHERS ) pafep@tated, and further
fornulations is the sane as_the above,neq%;gne ,
Wa?ag using a

WaghffsitiiGh i B 2REERGd kBBt i rftfsS tof L B¢

aéet?ge particle dianeters of the resulting fine
CeBarti-E¢PE fornul ations are 2.20 min PLGA 5005, 2.66 m

|0 e Py 8088 A& EEEH P800 & DD &1 d&s FEGhor for

7505,
24 hours.

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

temperatures.

3. Other examples by membrane emulsification method

The RFP-PLGA fine particles {(molecular weight and
composition) other than RFP-PLGA 7510 fineparticle formulation
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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in PLGA 7520. All yields of PLGA cal cul ated from PLGA
(500 ng) used for the preparation and an entire
wei ght of the recovered fornulation were about 90%
The yields of rifanpicin were about 87%in PLGA 5005,
about 78% in PLGA 5010, about 67%in PLGA 5020, about
91% in PLGA 7505, and about 58%in PLGA 7520. 4.
Rel ease of rifanpicin from RFP-PLGA fine particles (1)
Respective RFP-PLGA fine particles (50 ng) prepared
by the nenbrane emul sification nethod were di spersed
in 5 nm of phosphate buffer at pH 7. 4 (ionic
strength: 0. 154 M retained at 37C (tenperature).
ac(izy gIlyeoddperadatants S@ere col |l ected over tinme by the
45 centrifugation, and 5 nL of the phosphate buffer at
pH 74 . REEHE@@ Sx0erdiiehr polsgulprwasighdedSt 0@ helactic
remai_ni ng fine particles. (3) A concentration el uted
acﬂﬁ/€ﬂ§c§36€rﬁ&ﬂéﬂﬂ5wg§)neasured. The measurenment was

e T WO U

r.espective RFPn@LQ?_ %ine particles into the
acdQUOINSPAAE RFASHOMAn FIG 4 and FIG 5 From data

ft j st A e :

oL LA REEORRL PIPSLLABIL Lo MO SROMRAAR e parvicie

£ PR G MEE GRS sa0fe 25090 A 0nBRBrahe EmuisPEEtion
5005, PLGA 5010, PLGA 7505 and PLGA 7510 were fast.

mekhod Ehesptr &Suldss ofi tpilzas been shown that the PLGA
conpositions in which the nol ecular weight is

The average particle diameters of the resulting fine
particle formulations are 2.20 yum in PLGA 5005, 2.66 um in PLGA
5010, 2.29 yum in PLGA 5020, 2.00 pum in PLGA 7505, and 1.85 pum
in PLGA 7520. All yields of PLGA calculated from PLGA (500
mg) used for the preparationandanentireweight of the recovered
formulationwere about 90%. Theyieldsof rifampicinwere about

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

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

4, Release of rifampicin from RFP-PLGA fine particles

(1) Respective RFP-PLGA fine particles (50 mg) prepared
by the membrane emulsification method were dispersed in 5 mL
of phosphate bufferat pH 7.4 (ionic strength: 0.154 M) retained
at 37°C (temperature).

(2) The supernatants were collected over time by the
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5, 000 to 10, 000 and the ratio of lactic acid to

glycolic acid is 50:50 or 75:25 are excellent in

m gration of the drug into the macrophages via the

phagocytosis. 5. Selective increase of intracellular

rifanmpicin concentration by phagocytosis of RFP-PLGA

fine particle formulation (PLGA-7520) (1) The

prepared RFP-PLGA fine particle fornmulation is

di spersed again in PBS, the centrifugation (400 rpm 5

mnutes) is performed to elimnate |arge particles,

and the fine particle fornulation (about 30%in

wei ght) prepared in sizes of about 46 1 to 3 m by
cemteridsigape cobsary amlonf ahe pisesbliatre bhdé fealdtopiig 4 (ionic

experinments. (2) Cultured NR8383 cells at 5 x 105
steenioshg. 0. wb4ih) aorasmdd@m be et geawlinding Zangepprticles.

plate, 0.12 qg: nmL of each RFP-PLGA fine particle
for bt AGBHS %ﬁﬁk&ﬁ?%éF%@dnE%%SuEGFPéFéBUWﬁS@%asured

hour 3) After the culture, the nmediumis. r
Teﬁﬁugﬁ?“eﬁtz‘é%tl? SHiPBS1a LS Auss e RIS ET at a
nper ure for 5 mnutes, subsequently the
wagﬁ &9 erngtgﬁi is removed and the washing is

B %‘Ce%“%f I gR A Per o P Brghare Hobs PLo

fln%rgglkl%QQ%thﬂ%o ¥ﬂbssub§rﬁg%éh%'gr@nsgo%n”EnOFI@O/@ and
placed in a 1.

FIG. 5. From data of the 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
dispersed again in PBS, the centrifugation (400 rpm, 5 minutes)
isperformedtoeliminate large particles, and the fineparticle

formulation (about 30% in weight) prepared in sizes of about
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sanpl e tube, and centrifuged (8,000 rpm 10 m nutes).
(5) After the centrifugation, cells present at an
interface are coll ected, washed with PBS, and
subsequently rifanmpicin incorporated in the cells is
extracted wth nethylene chloride. (6) An anount of
rifanpicin is determ ned froman absorbance at 475
nm (7) As a control, a dinethylsul foxide (DVSO
solution of rifanpicin at the sanme anmount as that
contained 0.12 ng of the RFP-PLGA fine particle
formulation is prepared, this is 47 added to a 24-wel |
plate to which 1 nL of the nediumis added, and

1 NREB8B kbelniscrarscgutet schoeetion 68 Thed dald sharfollowing
cultured for 12 hours, subsequently the cells (5 x

exp©5im@MK§) are collected, and rifanpicin in the cells
is extracted with methyl ene chlori de. 9) Upt

amouhi s Ca#lt?talf%m%%ﬁ yCQHeS e rophaddescat s/§h8mmL|hn a
: t i f b
mept i 5P oBLATER T @ A Uk EOR St ZoRO8 - (g GE each
e A AN BRI R T
cu&EgE@% %%&ngt%%@?l medi um cont ai ni ng rlfanp|C|n C

cament whi ch enhances phagocytic capacity
of  MRrrEPNagesARd 1264, UPABR RELTQFENS ddhd L], 0RN30RS of

0.25% trypsin/PBS is added, then left at room temperature for
5 minutes, subsequently the culture supernatant is removed and
the washing is performed.

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

(5) After the centrifugation, cells present at an
interface are collected, washed with PBS, and subsequently
rifampicin incorporatedinthecells isextractedwithmethylene
chloride.

(6) An amount of rifampicin 1is determined from an
absorbance at 475 nm.

(7) As a control, a dimethylsulfoxide (DMSO) solution
of rifampicin at the same amount as that contained 0.12 mg of

the RFP-PLGA fine particle formulation is prepared, this is
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Enhancenent effect on phagocytic activity of
macr ophages by phagocytosi ng RFP-PLGA fine particle
formulation 1. Preparation of RFP-PLGA fine particle
formulation (a) Materials (1) PLGA [poly(lactic
aci d/ glycolic acid)copolyner] nononer ratio: 75:25 or
50: 50, nol ecul ar wei ght: 5,000, 10,000 or 20, 000,
Wako Pure Chem cal Industries Ltd., PLGA-5005, 5010,
5020, 7505, 7510, 7520. (2) Rifanpicin 48 (3) PVA
(pol yvi nyl al cohol) polynerization degree: 500 (b)
Preparation of RFP-PLGA fine particle formulation (1)
PLGA 500 ng and rifanpicin 100 ng are dissolved in
adlled b 0f24eidiyil phetehtorwitiech (2RLRVA titse diesiSolwvéd aadded,
water to becone 0.3% (wWv). (3) Wen 8 nL of a PVA
angdqli@838 3sokdtlisorref agRed $hadédd. to a sol ution of (1)
and stirred for 3 mnutes, an o/ wt fe emul sion is
forned) Tg ¢a)ls sa%%ld@élulﬁﬁ%dzf)@rni OROBr PV/AS ERRRYURNTLY
sol ution _of 8@), and stirred at roomtenperature at
thsoget pin Fo 30hdSifs:s)( BFeACPi hechart i 31@ HdamnislioAn the

oAt Ba N E ARt Hd LTaAE U, CUREHEE 1 te by
addip&)%Hﬁﬂh«?%m%u%&glE%dr¥?§§§i8fﬁqu%he macrophages are
shown in Fig. 3. It is shown that rifampicin at about 19 times
is incorporated in the addition amount of 40 (ug/5 x 10°
cells/well/mL) of rifampicin in the case of the present RFP-PLGA
fine particle formulation compared to the conventional medium

containing rifampicin.

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

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

(2) Rifampicin
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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 fornul ations were the sane as those of
the fine particle fornmulations of PLGA al one (A |

1. (a) (7)). (8) The fine particle forrmulation is

di spersed again in PBS, the centrifugation (400 rpm
5 mnutes) is performed to elimnate |arge fine
particle formulation, and the fine particle 49
formul ati on prepared in sizes of about 1 to 3 mis
used for the follow ng experinents. 2. Enhancenent of

macr ophaRed plradooaitrivd adtdohictly bylypeadaeytiosi dggree: 500
RFP- PLGA fine particle (PLGA-7520) fornmulation (1)
(DAl Peelpar afrdonopifadé Pedllice: (ENRE38B)r taiad eprispardd taiton 1
x 106 cells/nL in a medium (Ham F- 12K, 15%fetal calf
ser uh’}  PLGRIcRQY iy &rgh idiampdicdne 1 04nmg0ape2dipsepved in
of PLGA_ fine partlcle fornmul ation i s added
1 @héﬂepé MEheH ane KR idRtured in a carbon di oxi de

The CarI SPATs lRko LR u ReE B BrobnEaors Ty
o alibd T 3 PEOPE FeeParadiy Sle sk it QNEY [Bagacd

td an%%tl%%e%ft he)cuhbuse ;3UREN RBLARt nk §uEEEDVEA. oARdtype
emulsion is formed.

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

(5) A fine particle formulation 1is precipitated by
centrifugation (3,000 rpm, 15minutes), 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) Theparticlesizedistributionandthecharacteristics
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

eliminate large fineparticle formulation, andthe fineparticle
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washing is perforned. (3) Thereto, 0. 1 nL of the
mediumand 0.1 nL of 90% Percoll are added to make
45% Percol | , and subsequently the centrifugation
(8,000 rpm 10 minutes) is perforned. (4) After the
centrifugation, the cells present on the |Iliquid
surface are collected, and washed twice with PBS.
Subsequently, 1 nL of the same medium as that used in
(1) is added, FITGCPSLP with a particle dianeter of
2.0 mat 1 x 107 is added, which is then cultured for
one hour. 50 (5) After the culture, the supernatant is
renmoved, 0.1 nlL of 0. 25%trypsin/PBS is added, and a
formxflate onspreptratl Lnosizéenperattaute ¥ do 3 pinisessed for
Subsequently, 1 nL of the nmedium is added and then
theh€odépwinbugapieodmen@® .rpm 5 mnutes) is perforned.
(6) 1 nL of PBS is added to nmacrophages in a
precipitated layer, the centrifugation (700 rpm 5
m nutes) is perfornmed, and the supernatant is , |
2.r efpVadicoRpiith 1061 BRCPEBhAGEad@ERIOGEC activity by

oo et R 00, DL S T Aubes) o PSRN 0 B0fL s
SuPeL IRt oo £l Qo008 LT WAERES) | 5 p0edot0ca o
1 %'7%50 bL e dls it ol oS g&gﬁﬁi (el fLh Ek /1 D85 CRMA T £U9RLL oM ,
pm m nut es) 1 s per OI‘ﬂE stil
adMLhin & 24-well plate, and o.012, 0.12 or 1.2 ug of PLGA
fine particle formulation is added thereto, which is then
cultured in a carbon dioxide gas incubator (37°C).

(2) One hour after the culture, the cells are transferred
to 1.5 mL of a sample tube, the medium is removed, 0.1 mL of
0.25% trypsin/PBS is added, amixture is left at roomtemperature
for 5 minutes, then the culture supernatant is removed, and
washing is performed.

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

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

is added, which is then cultured for one hour.
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added again, and the supernatant is renoved. Thereto,

0.1 m. of distilled water is added to suspend the

cells, 0.02 nL of the suspension is taken, spread on

a slide glass, and dried. (8) Under a fluorescent

m croscope, multiple visual fields are photographed,

and the nunber of the nmacrophages (NR8383 cells)

whi ch have incorporated FI TC-PSLP per 500 cells is

nmeasured. (9) The increase of FITC PSLP anounts

phagocytosed by the macrophages due to phagocytosis

of RFP-PLGA fine particle 51 fornulation is as shown

in Table 4. It is evident that the phagocytic

capach} yABfet heheraaridaphages hes sagpkirvattad tby st hemoved, 0.1

RFP- PLGA fine particle fornulation. Table 4
mIEnf dhcarfe i yesfied PBOn1 p rapsciit esidsa ofi HEIURE- PSLIE By at room

NR8383 cel I s whi ch have phagocytosed the RFP-PLGA fine
tepweriadivge fformdl awim@ﬁemﬁﬁgswuﬁpmme& minefuphakeedium
~rate of FITC-PSLP (% particle formul ation (%g/nLL 031
ispaggegsapdlpagn 1t e Cantom fure Eirn el 1Es FRfg, S(ynpEes) 1is

h%s be%p denonstrat ed that
performed.

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

(7) After removing the supernatant, 0.1 mL of 10%
formalin/PBS is added to the cells, is fixed for 5 minutes,
thenlmlLofdistilledwater is added, andthenthecentrifugation
(700 rpm, 5 minutes) is performed, 1 mL of distilled water is
added again, and the supernatant is removed. Thereto, 0.1 mL
of distilled water is added to suspend 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 amounts phagocytosed by

the macrophages due to phagocytosis of RFP-PLGA fine particle
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the PLGA fine particle fornul ati on and

| i popol ysaccharide activate the phagocytic capacity

of the nmacrophages. Also, it has been denonstrated

(2) that the mgration of rifanpicin into the

macr ophages i s remarkably increased by being

internally included in the PLGA fine particle

formulation, and (3) that the phagocytic capacity of

the macrophages is activated even when rifanpicin is

contained in the PLGA fine particle formnulation.

Therefore, the rifanpicin-containing PLGA fine 52

particle formulation activates the phagocytic capacity
foafnutllag i omadsoplsageswnesul Tabdei @ .t heti hereasdent that the

rifanmpicin concentration in the nmacrophages, and thus
pPhagleey tiltc peesidiitey afo tder amstiahades exet brater by the

invention to efficiently affect against the pathogens
REPetPAiGRe d line P9 tigdreofivdged athigd -above  resul ts

i ndi cate one exanple of the novel renmedy where the

renedy whi ch acts upon the pathogens in the

p“@ﬁ@én‘s%mg%ﬁéﬁﬁéé {78 BRAgBCYEPaLatt bTEG BFLE BY
NRtBB% 3n$ci P@I‘@%%Exr% ﬁg ?)ﬁgtg??;ggtthc oﬁ%?‘géggéuﬁ[ﬁ% gartlcle

i nven 0si
féymupélfannacrophages by phagocyt05|ng RFP- PLGA fi ne
Jai t bl (S I Ul IILII atTon \d) IVBl IIUU UI mreasur I Iy VI dUI I I ly

anrfurftuRer Quposirgsgerife (BOG) | vgtdRerepkagss ribc-Brgred ()
BCG vacci ne was dissolved in saline (12 ng/ )

particle formulation (ug/mL)

0 31
0.012 45
0.12 47
1.2 52

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

formulation. Therefore, the rifampicin-containing PLGA fine
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stirred, subsequently KRD nedium (3 to 4 nlL) was
transferred to a T-25 culture flask, then 40 L of a
BCG suspensi on was added thereto, and cultured in a
dry incubator at 37C. (2) In the experinent, a
bacterial solution and glass beads were placed at a
ratio of 1:4 in a sanple tube, which was then stirred
for one mnute by a vortex m xer. Subsequently, the
bacterial body was di spersed by sonication for 5
m nutes 53 using an ultrasoni c washer. (3) NR8383
cells at a concentration of 1 x 106 cells/nL were
placed in a 6-well plate (total volune 5 nL) . The
patrttherneufosinsl get o8 {dBGFHatads theppghagetyt { mdapatitct b the
of infection (MJ)=10) were added to a cell culture
maedphaged) Abtedtiingect ing ath87C incaegaedion diHximplecin
gas incubator for 4 hours, the centrifugation at
CoRCcEDE reprholo A NSthen e eeP i 8Ta s RNAdh Yseppéeredt Rpgsible
then the supernatant was renoved. Using a serumfree
tonpeeep L i 3k éhies@ll pet odehie iinygatiion Wasifdsdsrddy affect
twice to elinm nate bacteria present out of the Ils.
2 gP3TSRREBEPLUITESNT T8 tCOMEBht Pat MOt OPIEoRTs  The above
cells/n .. were seeded i.n a.24-wel |l .plate.
repl e T T PO RE G GLF i cieate By oy pbrg jhe remedy
re 0 | tur [
G R DS A Ba S e S TR T2 P8 85 e gitdvery
incorporated in the macrophages by "inducing the phagocytic

activity of the macrophages" which is a basic concept of the

invention.

3. Exterminating effect on tuberculosis germs in macrophages
by phagocytosing RFP-PLGA fine particle formulation
(a) Method of measuring viability of tuberculosis germs (BCG)
in macrophages

(1) Dried BCG vaccine was dissolved in saline (12 mg/mL),
stirred, subsequently KRD medium (3 to 4 mL) was transferred
to a T-25 culture flask, then 40 pL of a BCG suspension was
added thereto, and cultured in a dry incubator at 37°C.

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

the bacterial body was dispersed by sonication for 5 minutes
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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 4 0% Percoll-cell solution,

and further 70% Percoll was added to nmake a density

gradient. After the centrifugation (SORVALL Bi of uge

Fresco) at 10,000 rpmfor 5 mnutes, the cells at an

interface between 40% and 70% Percoll were coll ected

to separate the cells from RFP-PLGA. 54 (9) Using PBS,

i kewi se the centrifugation was repeated twice to

elimnate Percoll. (10) Rates of living bacteria and

dead bacteria were neasured using a staining method
usfiag Bhuanesesionidi acethatre (FDA) /et hidi um brom de

(EB) . FDA was dissolved in acetone at a

concedy R8s 383 afe 15l srgite, cande@0rekibheptol xd$® cells/mL

diluted with 1 nL of PBS at use. EB was dissolved in
wePBS mtacedohtent ratvohl plage udg/anal anellsoe upb tHereof The

was diluted with 1 nL of PBS at use. Equal anpunts of

EUgieIrg@ SHBA WEB Wé% ditxekl aRgr Gsdd fmulsttﬂéflrﬂc‘rﬂgty of

P DT B 3P 5 (e B fson
o Pl ety &@e?a;é%%”u%i% fiﬁzaéiéﬂ%ﬁ“é‘leme gas

mb@u%fa%%%%%r hn?w?? U D% ];fftgﬁa%f&@aw %Coo asedr s

esterase acti vi cteria

B ST LB S e 00 S g o
réﬁavédl)h thengf org, serum free medium, likewise the
centrifugationwas repeatedtwice toeliminatebacteriapresent
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% Percoll was added tomake 40% Pexrcoll-cell solution,
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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staining wwth FDA is not observed, and the bacteria

are stained with EB to emit fluorescence with an

orange color. (b) Exterm nating effect of RFP-PLGA

fine particle fornulation incorporated in nmacrophages

by phagocytosis on tuberculosis gerns (1) In order to

exam ne an exterm nating effect on tubercul osis gerns

in the macrophages by RFP-PLGA fine particle, 55 the

RFP- PLGAfi ne particles were adm nistered to the

macr ophages (macrophages infected with tubercul osis

gerns) which have previously phagocytosed the

tubercul osis gernms, and these fine particles were

phagogytuzsiedy BR St heikael sphagesent2)i flva triesulvts oépeated

exam ni ng how exterm nating effects RFP-PLGA which
twiicgr &te e liimimnlad emderropidges by t he phagocytosis

exhi bi ted agai nst the tuberculosis gerns in the

macr bphhgRatear efsRadwAnon beicgerda 1ang fead deaetep were

the intracellular concentration_of rjfanpicin

me§ﬁ§ﬁ@@:&ﬁﬂﬂ%/QHiﬁﬂﬁn%qgtWﬁ;mﬂ%s%ﬁ% ofu -?ﬁi&#é%@cetate
L A
o 93} ipsRERob YR oL BRORR! YR MRS PE B Blifues wics

. on corresp .O. one . . F
e L S L L
ofTh® el sthat isen0f thBeeBFPLELCGAi L eedPRLthchesrt f pBS

the al'veol ar macrophages infected with tubercul osis

atdRIs® Equal amounts of diluted FDA and EB were mixed and
used for staining. This mixed solution (1 pL) was placed on
aslideglass, 1 puL of thebacterial solutionwas placedthereon,
whichwas then left at roomtemperature for 2minutes and observed
under a fluorescent microscope. In the living bacteria, FDA
is decomposed by esterase activity derived from the bacteria
to emit fluorescence with a green color. On the other hand,
in the dead bacteria, there is no esterase activity, therefore,
staining with FDA is not observed, and the bacteria are stained
with EB to emit fluorescence with an orange color.

(b) Exterminating effect of RFP-PLGA fine particle formulation
incorporated in macrophages by phagocytosis on tuberculosis
germs

(1) In order to examine an exterminating effect on

tuberculosis germs in themacrophages by REP-PLGA fineparticle,
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exterm nated the tuberculosis gerns in the cells at an

efficiency of 20 tines or nore conpared to the

adm nistration of rifanpicin alone. That is, by

adm nistrating the drug via the phagocytosis of the

particles, a treatnent coefficient was inproved by 20

times or nore regardl ess of the antitubercul ous effect

of the drug per se. 56 Provision of remedy which

i nduces phagocytic activity of rmacrophages and acts

upon macrophages i n dysfunctional state It has been

known that typically numerous nmacrophages infiltrate

in cancer tissues. This is based on the fact that
thearerisELcrant ae peeltlis larevd 15 etighn ssbstadcesctHomaarophages

l'iving body, the macrophages are accunul ated for the
(maurrpehaoefs elnfdazdd ngithheéubamced oselsl gednfs)t hehich have

macr ophages work nornmally, the cancer «cells are
prienjiwned vaplda gany shsedidheverber¢ul hel pmmmyphaged these fine

function abnormally, the cancer cells cannot be
PArilesd WHTSWP e avEQaass B thee Hasrirrhast®of a t unor

mass. As_descri bed al ready, ctlvatln%}the

nacréﬁha%%% r‘?ftfb"e%f S 'imge%%% 85Mi ARG a9t REfects
T h h

refi GRLE eweq%%o@ejﬂaaa% e RS o b B BhRdREY oSt

hplg) | %g{gg%%sc W th dy S %ﬂ&to'sqg 3e &hfg; §nl:HY! 858§5§Pages

& cancer cells rvely t

%1 §¥?th@ otfer; hangd; yase shoyp tHeT§9£§agellular
t he P agocyt 0s

by the al veol ar nmacr ophages was

cHIaneed vn 1656% dyadde- 44 8 "Bgnificantly higher in the

dosage of REP-PLGA fineparticles containingrifampicinof about
onetwentieth (MOI=10, anestimatedrifampicinamount isb5pg/mL,
andthus rifampicininthe fineparticle formulationcorresponds
to one twentieth of the amount in the case of administering
rifampicin alone) than in the dosage of rifampicin alone (100
ug/mL) . The administration of the RFP-PLGA fine particles to
the alveolar macrophages infected with tuberculosis germs
exterminatedthe tuberculosisgermsinthecellsatanefficiency
of 20 times or more compared to the administration of rifampicin
alone. Thatis, byadministratingthedrugviathephagocytosis
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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with |ipopol ysaccharide(1lg/nL), and the al veol ar

macr ophages were activated by the |ipopol ysacchari de.

Thus, it appears that the al veol ar nacrophages whose

phagocyti c capacity has been activated by the

| i popol ysaccharide elicit the cytotoxic effect on

l ung cancer cells. Therefore, here, an exanple of the

cytotoxic effect on lung cancer cells of the alveol ar

57 macrophages activated by the |ipopol ysaccharide is

shown. Specific application exanple: lung cancer The

cytotoxic effect on lung cancer cells by activating

t he al veol ar macrophages is shown as the application
Prexdrploa. ofl. rénedyamihdrchof imdwesd aphrgocgphagestiwity of

| i popol ysaccharide and co-culture of alveol ar
marroPbplyegesndi 2 bt Satpen weg nemicgres dal HysfupcRgegd state

cells at a concentration of 1 X 106 cells/nL were

pl ackd has doogn wenewp| Bhat (tvphFa by urgneyoss nmcrosbaages

the control, 5%fetal calf serum 150 ul of g
infaditdRteand q@@cemtﬂoffsqeeﬁ ug/h 8 Fﬁo‘%??/%a‘?fkﬁé‘ﬁ gct that

wer e added. (2). .The e car

befaaw.edgaaggr cUEor e H5 G s oarE < (3 Lag 8Os
t “rpﬁig@;@ é?ge.—}lf a%gﬁgg %Egrﬁgr %hleﬁng\g;gg§ faéigﬂlngélng
th%ﬁcé{\f?éér lqtse &@t%ﬁ§§§oﬁﬁgbéstﬂcﬁﬁg ﬁgrﬂnglipe the cancer

section Wer e prepare
cells are 1njured and vanish. However, if the macrophages

function abnormally, the cancer cells cannot be injured, grow
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 inducing the
phagocytic activity of the macrophages, it is possible to make
the macrophages with 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 alveolar macrophages was enhancedby 166% by the treatment
with lipopolysaccharide (1 pg/mL), and the alveolar macrophages
were activated by the lipopolysaccharide. Thus, it appears
that the alveolar macrophages whose phagocytic capacity has
been activated by the lipopolysaccharide elicit the cytotoxic
effect on lung cancer cells. Therefore, here, an example of

the cytotoxic effect on lung cancer cells of the alveolar
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at concentrations of 5 x 105, 1 X 105, 5 x 104 and 1

x 104 cells/nm, and 50 ul per well was added to the

96-wel |l plate (total volune: 100 ul) . (5) The cells

were left in the carbon dioxide gas incubator at 37'C

for 4 hours. 58 2. Cytotoxic effect of macrophages

co-cultured with Sato lung cancer cells on |ung

cancer cells (1) The cytotoxic effect of the

macr ophages activated by |ipopolysaccharide descri bed

in 1 and co-cultured wwth Sato 1ung cancer cells on

l ung cancer cells was evaluated from anmounts of

| act at e dehydrogenase rel eased fromthe cells into the
manerdiplig e sThertafvarted tye ghleatls poae lgeatadfaugetd dts BHEOG: .

rpmfor 5 mnutes, and 50 | of the supernatant was

transferred to another 96-well plate. (2)

Subsequently, 50 | of a substrate solution attached
Spes id U BPreicPEATENGRaRdicoacdtinge C&tStoxi city assay,

Pronmega, cat. G1780) for neasuring the amounts of, ,

| act B® DR bife CthRE B AL R SFodliSt PYedctivating

congrol a |l act ate dehydrogenase nZéne dilgtion 1
thS QarECLBH ¢F RSP Ut SHOMIET & SEPPY * CAEEQEnE TR e -

t kit ed. h [ -
1.|?§ﬁﬁvatW%% ﬁ%ng%yéﬁéﬁgiﬁéekgﬁgapggtggtf%§§§$£§ggkcharlde

wWth a
erat f ] The.r, [
an&f%%p%@l%&%gdg:fnggxé%%{]g%?%acéﬁ%ap%% WHaG 1sqR M8Bng cancer
cells

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

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

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

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

(5) The cells were left in the carbon dioxide gas incubator

at 37°C for 4 hours.
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liquid. (5) An absorbance at 4 95 nm was neasured
using a mcroplate reader (Mdel 550, Bio-Rad). (6)
Cytotoxicity (% 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 |ipopol ysaccharide and
consequently the cytotoxic effect on Sato |ung cancer
is enhanced depending on cell ratios. Provision of
remedy whi ch i nduces phagocytic activity of
macr ophages and | eads pat hogen-ret ai ni ng macr ophages
to cell death The renedy in the present enbodi nent
2 .nBdeot exthee Bt el icfedacirnphhge st be-embtopbdgas wiiatk lung
retain the pathogens are led to cell death by
caingguciosd lish@npHagec yEineegcdadiltsy of the nacrophages.
As shown in Table 2, the |ipopol ysaccharide well-known
as a(%hc?%%h%§%05%¥%9a?6FeFEd%€e he Ha2 pheloRyeF cactivated

oor EL b SLech e, RCISphages, oAl P0y  aLeLiETon Y ot
1 o LS e RIRSRBHLS AL ot LU L b0
oﬂf%é!gigéeﬁggrggghggé9%%e%%é&¥%omthecellsintothemedium.
Therefore, the plate was centrifugedat 1,000 rpm for 5 minutes,
and 50 pl of the supernatant was transferred to another 96-well
plate.

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

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

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

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

(6) Cytotoxicity (%) was calculated fromeach absorbance.
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macr ophage activation. It can be said that the
i nduction of the phagocytic activity by the
phagocytosis is the induction 60 of macrophage
activation which is the induction of phagocytosis by
stimul ation which is the phagocytosis. It has al so
been known that change of a nmenbrane structure is
i nduced in the macrophage and a nenbrane-bound t unor
necrosis factor (TNF) is induced in the macrophage.
Therefore, along with the macrophage activation by
stinmul ation which is the phagocytosis, the
menbr ane- bound TNF i s induced. AIDS occurs due to
dest tLctTiom aftctaeld $fifedinfofc NRGB83wohhSehe AlD$ cancer
virus resulting in i munodeficiency. A DS virus
ceildfseict shaen iorBig T7cel I’fshbatbeﬁlrsﬁlmtbpha;g@sphm@ytosis
infection initiates by adhesion of the virus to
byprNR&I§3 cbRBARY Wy e%é@@Ip@hY%ﬁﬁaaﬁﬁ@?oﬁ%g%a%élﬂrtated

menbr anes. The nacrophage i nfected mnth the Al
copprgeddbesRbE8 ¥ etid- oyt ﬁere@écmen&egf—ﬁ b@?p%%%%%%arlde

Al DS vir rsis beco
NP aBEPBHE T AT DGR VER S L 4 RCerATh o Hon LUBEaPRRPRE 1o
2 They.ef or i f,.the crophages infected with
n:hﬁ‘élc%d%)ge o lng é’ﬁl be]11edf g%cel | death, the
extern1nat|on of the infectious pathogen vehicles is
acconpl i shed. As one exanpl e capable of realizing

pﬂoml%ﬂa@lsscspl kbh¥ayl twdiers hoygutbat ha@o&?@ea%&%&q, of
TNF can act upon ?he macr ophage ce Is infected with

nadiopNalde s whHuBe§dh \Ha o gareci dt £iad 11y headdptegesd ks cell
to cell death.
death
The remedy in the present embodiment mode is characterized
in that the macrophages which retain the pathogens are led to

cell death by inducing the phagocytic activity of the

macrophages.

As shown in Table 2, the lipopolysaccharide well-known
as a macrophage activator induces the phagocytic activity of
the macrophages. Also, interferon-ywhich is a representative
cytokine of macrophage activating factors induces the
phagocytic activity. That is, the induction of phagocytié
activity of the macrophages is one of the indicators of the
macrophage activation. It can be said that the induction of

the phagocytic activity by the phagocytosis is the induction
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Specific application exanple: Induction of death of

cells 61 infected wwth HV by nenbrane bound

TNF-expressing cells As an exanple where TNF induces

cell death in the cells infected with pathogens, the

effect of TNF on MOLT-4 cells infected with HV is

shown. 1. Production of nenbrane bound TNF-expressing

cells (1) In order to stably express the nenbrane

bound TNF, according to a previous report (Journal of

Virol ogy, Vol. 63, pp. 2504-2509, 1989), an

expression plasmd (pMr2 (3 G Hu-proTNF) for nurine

and human nmenbrane bound TNF was nmade. (2) Then, this

~ ofphasnophags apitied twonhwhal gt asrilee fpducsébectf phagbcytosis
transformants, in which a neonycin resistant gene is

byi stdmpdestion ahighr 46si 6hef PREIDCYARG iisnt r GHubad #hso been
fibroblast cells %NIHBTs cells) derived fromnurine

knomir ihat( shange gBodemfMPBI3ecafryctrafstor hBduGRfeln the
cultured in  the presence of 800 g/ nL of neo

MARKOPR SIS FNSePePEMBR 2RET REHNI; ﬁu{“%é ESFEBﬁlar%?FHSrgéENF

, 1 n t Cf b ) Af
LTS at) GRS AP por KEEAEPRe ¢ A OB - (s the

ool BB S B 0 0885 008,
B o BB e T el et
wer eat pEest&6lrs due to destruction of T cells by infection

with the AIDS virus resulting in immunodeficiency. AIDS virus

infects not only T cells but also macrophages. This infection
initiates by adhesion of the virus to CD4 protein commonly
expressed on T and macrophage cell membranes. The macrophage
infected with the AIDS virus does not lead to the cell death,
but produces the AIDS virus persistently, and becomes the

infectious pathogen vehicle as described in detail in II. (2).

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

TNF can act upon the macrophage cells infected with the AIDS

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

Specific application example: Induction of death of cells
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in the nedium (RPM 1640, addi ngl0% fetal calf serum

penicillin 62 (100 WnlL), streptonycin (100 g/nL) ) in

the carbon di oxide gas incubator at 37C according to

t he previous report (Journal of Virology, Vol. 63,

pp. 2504-2509, 1989) using cells infected wth

H V(HTLV-I111Bstrain). Wen infection with the Al DS

virus is established in MOLT-4 cells, MOLT-4 cells

exhibit characteristics to persistently produce the

AIDS virus. Therefore, with respect to the production

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

macr ophage infected with AIDS virus. (2) In this
inifefeed on thomdivt byn megXaore mouadofTNVEekpt esedlngs cells

infected with H'V becane H V anti body positive. (3)

Therzs$ crre e xaynrtlite wbekles TNAf et ede i achl Hidga il \;imvvabe cells

i ntroduced into alnost all MOLT-4 cells, and MOLT
lné@mt@d |Wr+ft€up@cthfaqeﬁl% \Ehferet fsrap e dINB o rﬁé%%%ncells

cel|l death of cells infected wwth H V by nenbrane

lnﬁ@&ﬁ@dTNIit pHesdiSnge&N's. (1) NI H3T3 celis where the

plasm d aof TNE had,been .intr

SER oo JERRE e .%%Wmareaﬁm s ate,
e LD AT A e e e
adyéfgfkﬁ 48Sa ﬂf¥¥%5ﬂé3Ee%Er%7ngQEn§lQQ¥3klrology, Vol. 63,
pp. 2504-2509, 1989), anexpressionplasmid (pMT2 3 G/Hu-proTNF)
for murine and human membrane bound TNF was made.

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

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

(4) After the culture, a clone of TNF incorporated in
the cells was acquired.

(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) Forcells infectedwith HIV, MOLT-4 cellswere infected

inthemedium (RPMI1640, adding 10% fetal calf serum, penicillin

62



(3) I'n order to exam ne the effect of the expressed
menbrane 63 bound TNF on the cells infected with HV,
the viability of the cells infected with HV was
nmeasured by a trypan blue dye exclusion nmethod. (4)
As a result, it was observed that cell death was
i nduced in 40% of MOLT-4 cells infected wwth H'V by
the m xed culture wth the nmenbrane bound
TNF- expressing cells. As is evident fromthe above
exanple, it is evident that the nmenbrane bound TNF
i nduces specifically cell death in the cells infected
with AIDS virus (H'V) . Fromthese phenonena, it can
(106 Bémh)t hatrepheommciopliafesuyéuli b tysthectadpobydioxide
retaining the gathogens are activated by phagocytosi ng
gashiencypea g éts ri‘da@@ﬂsdquﬁmq phemiged e rsrasé boiwenal
TNF | eads the macrophages infected with pathogens to
O£ BV 10 R h VOB Sehe BB - dHADA 4 1o ﬁ@@@ﬁtW%%P%Feégtshb@%%ted

, macr ophages_ i ncl ud cobaqterlosls
Wl&ﬁmwﬁwéawﬁsﬁw soihen Sgig Rner 14 the AIDS virus

paERGaEn FEoRy coBactdFTum t BT su i ulr oo ERESAiitfhic
chg}]ésete%% Lerium boYi .o ) ania.whoseopausaLl s, pabhogen, | sus.

cobacteéerium | epr or atypical nycobacteriosis
Th@%@%@reo aysehl :Yésﬁé&@otgc?rtﬂé IWRRAGIRT oM. R Mﬁbgn@lrus,
, or the "Iike. As causative pathogens of

a eBtanydi@si Sis LhAkABedr 8f 6bhe macrophage infected with AIDS
virus.

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

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

3. Induction of cell death of cells infectedwith HIVbymembrane
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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Chl anydi a pneunoni ae, Chlanydi a trachomatis, Chlanydia

psittaci and the |ike. The present invention can

effectively apply to all of them The exterm nating

effect of the RFP-PLGA fine particles on the

tubercul osis gerns in the macrophages shown in the

present enbodi nent node is not acconplished unl ess

rifanmpicin is released fromthe RFP-PLGA fine

particles incorporated in phagosones by induction of

t he phagocytosis and at | east two passages via

intracel lular vesicular menbrane structures are

possi bl e where the rifanpicin perneates the phagosone
bonekbTMReranthef el heripbrarad ed tthhE Ighagos onebidniinané the

of the phagosonme which contains the tubercul osis
cegésnenfeQied waltistHEY egh esmepstuhedchusat itygaat Hogensdye

shown above in the macrophages are diverse. In entire
ex@leeBast &Eithsids, Legi onell a and Toxopl asma, the

gﬁt‘if‘%i g 1 heen %Ea&%&%ﬁ&wé&%@cgﬂﬁé%%p?%%%ﬁu%duced
| i St ,
i S8 G e TndBessree. v Hhr o T hirbcn Trapd ool fure
wifh $HENfe-Ruee (o, theGausatie aaf hageans 1S

presuire 0 bé ~ nmore easi|ly conpared to a case where

t he causative pathogens exist in the phagosones
because the drug efficacy can be anticipated when the

dr ugs perdreqtigenichershages e eBhhARe cONCE i d QAHERe that
perspective of delivery of the drug. AIDS is simlar

theOmbiblahbabaild ter linkeded tpecaspeal lyheélrdigaith in the
ef fi cacy can 65

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.

Diseases due to the retention of pathogens by macrophages
include mycobacteriosis, AIDS, chlamydiosis or toxoplasmosis
and the like. Mycobacteriosis includes tuberculosis whose
causative pathogen is Mycobacterium tuberculosis or
Mycobacterium bovis, lepra whose causative pathogen 1is
Mycobacterium leprae, or atypical mycobacteriosis whose
causative pathogen is Mycobacterium avium and the like, or the

like. As causative pathogens of chlamydiosis, there are
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be anticipated if the drug is delivered to the
causative pathogens present in the cells. Fromthe
above, the invention is a promsing treatnment for the
causati ve pat hogens descri bed above. Medicines for
various di seases to which the invention can apply
effectively are cited below. 1) Mycobacteriosis:
rifanpicin, isoniazid, ethanbutol, pyrazinam de,
azi thromycin, kananycin, streptonycin sulfate,
envi onyci n, ethioniam de, cycloserine, |evofloxacin,
di aphenyl sul fone. 2) AIDS: azi dothym di ne,
di deoxyi nosi ne 3) Chl anydi osis: m nocycline
Chiydwoaidlal opindeimathdeaecy cldmeamydidydroottandatdes, Chlamydia
clarithronycin, sparfloxacin, roxithronycint
psliéveicioanditthe 14)keToxBheasnesest Werm;tdmmaneef fectlvely

sul f amonomet hoxi ne, acetyl spiranycin. 5) Ml a
appRlo @ @dilnet phesphalbe el smenaiifaedfecsupt MRE%-PLGA
mef | oqui ne. 6) Cancer: 5-fluorouracil, adrianycin,

figes ﬁﬁétt.lﬁlesepspééﬁd*éubﬁrt:aﬂrﬁéIlﬁ SSFRE L8t FRE. M3 akephages
or SRR OUNECH Do oL ARG, SYSL QUSSPIAGES s e ugposs
rf%a%&gggﬁ}ifgiQEleased from the RFP-PLGA fine particles
incorporated in phagosomes by induction of the phagocytosis
and at least two passages via intracellular vesicular membrane
structures are possible where the rifampicin permeates the
phagosome membrane and further permeates the phagosome membrane
of the phagosome which contains the tuberculosis germs.
Survival strategies of the causative pathogens shown above in
the macrophages are diverse. In entire mycobacteriosis,
Legionella and Toxoplasma, the causative pathogens are alive
in the macrophages by surviving in the phagosomes. Listeria
and Chlamydia have the characteristics that the causative
pathogens evacuate from the phagosomes. This intracellular
existence aspect of the causative pathogens is presumed to be
more easily compared to a case where the causative pathogens
exist in the phagosomes because the drug efficacy can be
anticipated when the drug permeates the phagosome membrane once
from the perspective of delivery of the drug. AIDS is similar

to Listeria and the like in the aspect that drug efficacy can

65



8) Rheumat oi d: gold sodiumthionmal ate, penicillam ne,

buci |l am ne, glucocorticoid. 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 can effectively treat a di sease caused

by macrophages with dysfunction or nmacrophages as

vehicles. 67 CLAIMS 1. A renedy wherei n phagocytic

activity of macrophages is induced and all or a part

of the pathogens present in the macrophages are

exterm nated to vanish. 2. A remedy wherein phagocytic
beacntid¢ipatfearacf ophagelsrug sis ndatédeand to the causative

pat hogen-r et ai ni ng macr ophages are led to cell death.
pagthofgensnpdgs@nerigl fhg yt i &rest ERetagbefe midcophagesion
_is induced and it acted upon the macrophages in a ,
1sdy snpFdiSiowarrestaeat Wr the ¢amriyi v 09§ Sod€F aF wbped

1 or 2, fornycobacteriosis, AIDS, chlanydiosis or
abogfopl asnosis. 5. The remedy according to Claim2 or

3, for Crohn' s disease, rheumatoid, cancer or

i mmunodefi ci ency syndrone. 6. The renedy according to

any ﬁédg%fﬁgg }o£OV§ri$Q§r8£Qeases 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, sulfamoncmethoxine,
acetylspiramycin.

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

6) Cancer: b5-fluorouracil, adriamycin, ciéplatin,
etopoéide, mitomycin, vincristine, taxol, camptothecin,
vinblastine, cyclophosphamide, bleomycin.

7) Crohn's disease: salazosulfapyridine,
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sai d macrophages are resident in nucosal tissue. 7.
The renmedy according to any of Clains 1 to 4, wherein
sai d macrophages are resident in any of peritonea
cavity, greater onentum mlKky spot, pul nonary

al veol us, pulnonary stroma, liver, portal vein area,
spl een, bone marrow, thynus, digestive tract,
pal atine tonsil, adrenal gland, pituitary, thyroid

stroma, Langerhans islet, parathyroid gland, pinea

gl and, testis, ovary, oviduct, uterus, placenta, skin,

meni ngi s, 68 brain substance and choroid pl exus, or

t he above nacrophages are mcroglia, precursor cells
gloftomoertagloia,. glia cells, precursor cells of glia

cells, ecursor cells of the above resident

macr® Hg’g@gvafa@uiaqi bg@ekd cedd Bumfthhemabove, resh deht lamine,

macrophages, _.or precursor cells of the above resident
bugddlapiage JaH&C6§GELCOeH-s. 8. The remedy according

to daim1l, 2, 3 or 6, conprising PLGA [poly(lactic

acid/glycolic acid) copolyner] and being for

tub losis. 9..The renmedy according to Claijm38

fur thet ROnbHFERHHE S 1 FArpH o e (P T rSepytations are
: [ t of.. Cl ai 0 ri.sj ng PLGA
i REPEt ot BeaPtn by s R e ond iS00 11, The
remedy according to any of Cains 1 to 9, conprising
PLGA where a nol ecul ar weight is 1,500 to 75, 000.

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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12. The renmedy according to any of Clainms 1 to 11,
further conprising at | east one of PVA (polyvinyl

al cohol), PEG (polyethyleneglycol), PEQ pol yet hyl ene
oxi de), sugar, protein, peptide, phospholipid or

chol esterol. 13. The renmedy according to Caim8 or 9,
conprising. at |east one of PVA, PEG PEQO sugar
protein, peptide, phospholipid or cholesterol, and
being a fine particle fornmul ati on wherein major
particle dianeters are 1 to 6 um 69

CLAIMS

1. A remedy wherein phagocytic activity of macrophages
is induced and all or a part of the pathogens present in the
macrophages are exterminated to vanish.

2. A remedy wherein phagocytic activity of macrophages
is induced and pathogen-retaining macrophages are led to cell
death.

3. A remedy wherein phagocytic activity of macrophages
is induced and it acted upon the macrophages in a dysfunctional
state.

4. TheremedyaccordingtoClaimlor 2, formycobacteriosis,
AIDS, chlamydiosis or toxoplasmosis.

5. TheremedyaccordingtoClaim2or 3, forCrohn'sdisease,
rheumatoid, cancer or immunodeficiency syndrome.

6. The remedy according to any of Claims 1 to 4, wherein
said macrophages are resident in mucosal tissue.

7. The remedy according to any of Claims 1 to 4, wherein
said macrophages are resident in any of peritoneal cavity,
greater omentum, milky spot, pulmonary alveolus, pulmonary
stroma, liver, portal vein area, spleen, bone marrow, thymus,
digestive tract, palatine tonsil, adrenal gland, pituitary,
thyroid stroma, Langerhans islet, parathyroid gland, pineal

gland, testis, ovary, oviduct, uterus, placenta, skin, meningis,
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brain substance and choroid plexus, or the above macrophages
are microglia, precursor cells of microglia, glia cells,
precursor cells of glia cells, precursor cells of the above
resident macrophages, analogous cells of the above resident
macrophages, orprecursor cells of the above resident macrophage
analogous cells.

8. The remedy according to Claim 1, 2, 3 or 6, comprising
PLGA [poly(lactic acid/glycolic acid)copolymer] and being for
tuberculosis.

9. The remedy according to Claim 8, further comprising
rifampicin.

10. The remedy accordingtoanyof Claims 1to 9, comprising
PLGA where a molecular weight is 1,500 to 150,000.

11. The remedy according toanyof Claims 1 to 9, comprising
PLGA where a molecular weight is 1,500 to 75,000.

12. The remedy according to any of Claims 1 to 11, further
comprising at least one of PVA (polyvinyl alcohol), PEG
(polyethyleneglycol), PEO (polyethyleneoxide), sugar, protein,
peptide, phospholipid or cholesterol.

13. The remedy according to Claim 8 or 9, comprising. at
least one of PVA, PEG, PEO, sugar, protein, peptide, phospholipid
or cholesterol, and being a fine particle formulation wherein

major particle diameters are 1 to 6 um.
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