-1- SPECI FI CATI ON PERMUCCSAL COVPGSI TI ON AND METHOD OF 5 | MPROVI NG
PERMUCOSAL ABSORPTI ON  TECHNI CAL FI ELD The present invention relates to a
conposition for transnucosal adm nistration, and nore specifically a
conposition 10 for transnucosal adm nistration enabling inproved
transmucosal absorption of pharnacologif&Fly active peptides and proteins.
Al so, the present invention relates to a nethod of enhancing the
transmucosal absorption of pharmacol ogically active peptides and proteins.
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15
BACKGROUND ART

Conventionally, pharmaceutical agents such as
.pharmacologically active peptides and proteins have been mainly
administered by intravenous or subcutaneous injections. However,

20  administering pharmaceutical agents by injections causes great
psychological strain and physical pain to patients and also has a
problem in terms of inconvenience in that self-administration by
patients is difficult. Therefore in recent years, metheds of
administering drugs via a mucosal route such as through pulmonary

25 mucosa, nasal mucosa, oral mucosa, vaginal mucosa, gastric mucosa,
gastrointestinal mucosa and like mucosae have been attracting
attention.

However, since transmucosal absorbability of peptides
and proteins is generally low, it is not always easy for peptides

30  and proteins to be absorbed through the mucosa in an amount
sufficient to achieve the intended pharmaceutical effects.
Therefore, various absorption enhancers for efficient
transmucosal absorption of peptides and proteins have been
developed. For examples, methods using, as an absorption enhancer,

35 a cytidine nucleotide derivative (Japanese Patent Unexamined




Pat ent Publication No. 1994-9424) or chitosan having a nol ecul ar weight of
5000 or nore (Japanese Patent Unexam ned Patent Publication No.

1999- 116499) have been reported. Al though various nethods as nentioned
above have been 5 proposed, the devel opnent of a techni que enabling
mucosal absorption by a nore practicalfzéffective method is still awaited
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and 15 vaginal mucosa, gastric mucosa, gastrointestinal mucosa or the

like. An another object of the invention is to provide a method
which efficiently enhances the transmucosal absorption of
pharmacologically active peptides and proteins.
To achieve the above object, the present inventors

20 carried out extensive research. As a result, the inventors found
that when a composition for transmucosal administration contains
a chitosan oligosaccharide having a polymerization degree of from
2 to 20, a derivative thereof, or glucosamine, together with a
bharmacologically active peptide or protein, transmucosal

25 absorption of the pharmacologically active peptide or protein is
enhanced, thus providing a composition capable of exhibiting
excellent pharmacological effects when applied to the mucosa. The
present invention has been accomplished based on the above
finding.

30 The invention provides the following compositions for
transmucosal administration:
Item 1. A composition for transmucosal administration comprising
the following components (i) and (ii):
(i} at least one member selected from the group consisting of

35 peptides and proteins having pharmacological activity; and




-3- (i) at |east one nmenber selected fromthe group consisting of

chitosan oligosaccharides having a polynerization degree of from 2 to 20,
derivatives thereof, glucosamne, and salts thereof. Item2. A conposition
according to Item 1 wherein conponent (i) 5 is at |east one nenber sel ected
fromthe group consisting of anti bi oti €S hemat opoi etics, therapeutic

agents for ti 1QUS 4+ d| sea | nt s, antiviral agents,
anti t unmor &%@Lta% SRt BUF P r gﬁgﬂeﬁgéﬁc}sr pﬂFB‘Qﬁ’ SFNSLStIRg; of cer
agents, achitddaer @Ild.gag&dﬂrﬂsirﬂaisl depieg S@rﬂcﬂ,ylriéi“)iﬁﬂﬁiéﬂnilégx%e BESFrdd
car di ot onlg eﬁ ant |€ %%%/t hm cs, vasodil ators, %pot ensive agents,

t her apeut i 5‘8 s IPTLVAFLYRT dLeTEAEH cHRcASARiRe . | 2&}e dfhegeptessor s,
t her apeut i cta@gent saf &smgpssieapar aéeémldy)ﬁ:@m%émaﬁdﬂﬁ&%%n%émp&ﬁ&ﬁ 41 )A
corrp03| tion accaording to Item 1 wherein conponent (i) s at | east one

menber Jsel BEt@d 605 PRR THMReF SsAsrEed nfra they auRIP cconicitingeofior nones,

growm h fac or v r
Jel 1 adhoss or sy Rk ARSE . e Aa 8l e S bcious

nervous sy@%%esf'a@!lb'i@emﬁatla &gends , bedyivinald aaead;tsr, obpt &tumnd ayepisi, C
subst ancesg Eﬁ)]:% 20 th S e skeleton, factors
t hat act on t gl gest?lfl/gfésysjt%s %tmlroé}t l:i:(g'agac%l The Y SH% and

urinary si}l}:lﬂai:iergact @gsntmatanamﬂepnemt mgcho’s:sm;eﬁ: aiydznitbe ski n,
factons, t [y organs ctors that t on i nmune system
12 héaﬁrﬁ%t“% adeptd B %SFiy-"h% G JRSPatiBhe hatypaéﬁnwef he

factors t act on t T espiTa
r epr oduct i aggersysst dzheramh’ehz)amtsl fem diavktesnpasticauyace®edi ng to ltem 1
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ConSIStln%ag%klnes, peptide hormones, growth factors, factors that act on
the cardiovascular system, cell-adhesion factors, factors that
act on the central or peripheral nervous systems, factors that
act on body fluid electrolytes and organic substances in blood,

20 factors that act on bones and the skeleton, factors that act on
the digestive system, factors that act on the kidney and urinary
systems, factors that act on connective tissues and the skin,
factors that act on sensory organs, factors that act on the
immune system, factors that act on the respiratory system,

25 factors that act on the reproductive system, and enzymes.

Item 4. A composition according to Item 1 wherein component (i)
is at least one member selected from the group consisting of
interferons, interleukins, insulins, growth hormones, calcitonins,
luteinizing hormone releasing hormones, adrenocortical hormones,

30 Juteinizing hormones, parathyroid hormones, and active fragments
of parathyroid hormones.

Item 5. A composition according to Item 1 wherein component (ii)
is at least one member selected from the group consisting of
chitosan oligosaccharides having a polymerization degree of from

35 2 to 15, derivatives thereof, glucosamine, and salts thereof.




chitosan ol i gosacchari des having a polynerization degree of from35 2 to
15, derivatives thereof, glucosamne, and salts thereof. -4- Item®6. A
conposition according to Item 1 conprising conponent (ii) in a proportion
of 0.001 to 1 x 106 parts by weight per 100 parts by wei ght of conponent
(i). Item7. A conposition according to"ftem 1 which is a liquid 5
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conprising conponent (ii) in a proportion of 0.1 to 15 50 % i ght.
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Item 10. A composition according to Item 1 which is a solid

composition comprising component (ii) in a proportion of 0.1 to
15 50 % by weight.

Item 11. A composition according to Item 1 which is a composition

for transnasal, transgastrointestinal, transpulmonary, oral

mucosal, ocular mucosal or transvaginal mucosal administration.

20 The invention also provides the following methods of
enhancing the transmucosal absorption:
Item 12. A method of enhancing, in a mammal, the transmucosal
absorption of at least one member selected from the group
consisting of peptides and proteins having pharmacological

25 activity,
the method comprising co-administering to the mucosa of said
mammal (ii) at least one member selected from the group
consisting of chitosan oligosaccharides having a polymerization
degree of from 2 to 20, derivatives thereof, glucosamine, and

30 salts thereof with (i) at least one member selected from the
group consisting of peptides and proteins having pharmacological
activity.
Item 13. A method according to Item 12 wherein component (i) is
at least one member selected from the group consisting of

35 antibiotics, hematopoietics, therapeutic agents for infectious




Item 13. A nethod according to Item 12 wherein conponent (1) is at |east
one nenber selected fromthe group consisting of 35 antibiotics,

hemat opoi etics, therapeutic agents for infectious -5- diseases,
antidenentia agents, antiviral agents, antitunor agents, antipyretics,
anal gesi cs, antiphlogistics, antiulcer a3ents, antiallergic agents,
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systems, factors that act on connective tissues and the skin,
factors that act on sensory organs, factors that act on the
immune system, factors that act on the respiratory system,
factors that act on the reproductive system, and enzymes.

20 Ttem 15. A method according to Item 12 wherein component (i) is
at least one member selected from the group consisting of
interferons, interleukins, insulins, growth hormones, calcitonins,
luteinizing hormone releasing hormones, adrenocortical hormones,
Juteinizing hormones, parathyroid hormones, and active fragments

25 of parathyroid hormones.

Item 16. A method according to Item 12 wherein component (ii) is
at least one member selected from the group consisting of
chitosan oligosaccharides having a polymerization degree of from
2 to 15, derivatives thereof, glucosamine, and salts thereof.

30 Ttem 17. A method according to Item 12 comprising co-
administering component (ii) is administered with component (i)
in a proportion of 0.001 to 1 x 10° parts by weight per 100 parts
by weight of component (i).

Item 18. A method according to Item 12 comprising administering a

35 liquid composition comprising components (i) and (ii), the liquid




adm ni stering conponent (ii) is admnistered with conponent (i) in a
proportion of 0.001 to 1 x 106 parts by weight per 100 parts by weight of
conponent (i). Item 18. A nethod according to Item 12 conprising

adm nistering a 35 liquid conposition conprising conponents (i) and (ii),
the liquid -6- conposition containing cbﬁ'r)onent (i) in a proportion of 1 X
10"6 to 3 vo%. .ltem 19. . A nmet hod according to Item 12 conprising._
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a |liqoid CORUS N CeRpidig ForBapee ntl )i Lnaadrrergstiane ofofi @l to
conposi ti ofo GPARtzal ni ng conponent (ii) in a proportion of 0.1 to 50 % by
weight. 15 Item 22. A nethod according to Item 12 wherein the nucosa is
nasal , gast¥®t mlest? fgthoduprsaading dicalltenci? aronprisdgionafiminiostringt em
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adm ni st r atamposition containing component (ii) in a proportion of 0.1 to
50 % by weight.
15 Item 22. A method according to Item 12 wherein the mucosa is
nasal, gastrointestinal, pulmonary, oral, ocular or vaginal muosa.
Item 23. A method according to Item 12, comprising administering
the composition according to any one of Items 1 to 11 to the
mucosa of said mammal.
20
Further, the invention provides the following use:
Item 24. Use of (i) at-least one member selected from the group
consisting of peptides and proteins having pharmacological
activity:; and (ii) at least one member selected from the group
25 consisting of chitosan oligosaccharides having a polymerization
degree of from 2 to 20, derivatives thereof, glucosamine, and
salts thereof, for producing a composition for transmucosal

administration.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the changes in average IFNoa concentration
in blood sera over time in Test Example 1 when the compositions
(Examples 1 to 4 and Comparative Examples 1 to 2) were
administered to the tracheae of rats.

35




30 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows the changes in average

| FNa concentration in blood sera over tine in Test Exanple 1 when the
conp03|t|ons (Exanples 1 to 4 and Conparative Exanples 1 to 2) were

adm nistered to the tracheae of rats. 35 -7- BEST MODE FOR CARRYI NG OQUT THE

| N\VENTI ON The invention is described bel™dwin nore detail. I. conposition
for transnmucosal adm ni | en e_conposition for
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such pept i dese amld.qmr @t:edasam eieﬂi@vhtllvmstﬂcbreiﬁd neyanies’ 0 sxawpl e, about
200 to abo 000 25 ref erably _about 200 to about 100000, and nore
pref er abl ygél% g %éﬁe PEbt G HEL 1R TR RS SonSA SR n t he

present Inﬂmiyldﬂ1amlno a01ds, those modified with sugars, such as

galactose, mannose, etc., or sugar chains; those modified with

15 polyethylene glycol or other synthetic polymers or chondroitin
sulfate, hyaluronic acid or other natural polymers; those
modified with other non-peptidic compounds: etc. Also usable are
hybrid peptides obtained by adding peptides with other functions
to the amino acid sequences necessary for exhibiting

20 physiological activity. In addition, fragments of known
pharmacologically active peptides and préteins are also usable,
as long as the fragments retain pharmacological activity.

The molecular weights of such peptides and proteins are
not limited, and may be, for example, about 200 to about 200000,

25 preferably about 200 to about 100000, and more pPreferably about
200 to about 50000.

Peptides and proteins for use in the present invention
are not limited in their transmuceosal absorption characteristics,
and may have high or low transmucosal absorbability. As used

30 herein, “high transmucosal absorbability” means that the peptide
or protein is absorbed through the mucosa in a pharmaceutically
effective amount when administered in a normal dose without using
a transmucosal absorption enhancer, and "low transmucosal
absorbability” means that the peptide or protein is not absorbed

35 through the mucosa in a pharmaceutically effective amount when




are not limted in their transnucosal absorption characteristics, and may
have high or |ow transnmucosal absorbability. As used 30 herein, "high
transnucosal absorbability" neans that the peptide or protein is absorbed
t hrough the nmucosa in a pharmaceutically effective anmount when
administered in a nornal dose without usPig a transnucosal absorption
enhancer, a2 " | ' means_ that the peptide or
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hypot I v nt t her utic agents for di abetes, anticoagul ants,
choleggirofn%ggﬁﬁsggfs?g f%péﬁ??gngﬁé%t‘n?gweog?eﬁﬁﬁ% t4CS\hor nones, and
vacci nes. Heneatpiped etficsucthqeeutes agenty dori Aarboeisgde ARea¥kboki nes,
peptide hornPn S %nomkh fact%&%h factors that act on the cardiovascul ar
'system cefT -%@5& 3R PERGH s AVAVLERS IR 2 BPLLRUIMR agSRtFal or

peri pher al ameipyaes 18yst @Bl gdsacisqr ant hghlogaei iR, begidlddrd agbgetr ol ytes
and organi ¢ suhstances in blood, .  factors that act on bones and the

skel et on, Lk TGt 2 on PSRBT GRS v BS¥FROERPIh@geRESt hat act on
the kilgneycaftiotonfar ¥gents, antiarrhythmics, vasodilators, hypotensive

agents, therapeutic agents for diabetes, anticoagulants,
cholesterol depressors, therapeutic agents for osteoporosis,
hormones, and vaccines.
Examples of such peptides and proteins include

20 cytokines, peptide hormones, growth factors, factors that act on
the cardiovascular system, cell-adhesion factors, factors that
act on the central or peripheral nervous systems, factors that
act on body fluid electrolytes and organic substances in blood,
factors that act on bones and the skeleton, factors that act on

25 the digestive system, factors that act on the kidney and urinary
gsystem, factors that act on connective tissues and the skin,
factors that act on sensory organs, factors that act on the
immune system, factors that act on the respiratory system,
factors that act on the reproductive system, and enzymes. Among

30 these, preferable examples include cytokines, peptide hormones,
growth factors, factors that act on the cardiovascular system,
factors that act on the central or peripheral nervous systems,
factors that act on body fluid electrolytes and organic
substances in blood, factors that act on bones and the skeleton,

35 factors that act on the digestive system, factors that act on the




system factors that act on connective tissues and the skin, factors that
act on sensory organs, factors that act on the inmne system factors that
act on the respiratory system factors that act on the reproductive
system and enzynes. Anong 30 these, preferable exanples include cytokines,
pepti de hornmones, growh factors, fact 6°5 that act on the cardiovascul ar

system f ac ntral jor..peripheral nervoys systens,
factors th%%? %)Yn %odyk??ﬁ?%g]gﬁhe%%t rra(c): y?lgst%ngegpéﬁﬁ %I%lﬁ%%{’fﬂbes in
bl ood, facfastorhdathadcacbnobories reptotihet skelssistem, 30d faeiyies.t hat act on

the digestive systeny, factgrs.that act on the -9- inmmune system factors
that act on the resgh?%t ‘F&%’;}g{leﬁ}“e §RETSIS PRAPLRS ofn SURE PeRtHiaRcti ve

system ananénayowesinsThepdpalidewi Agdaprotepes hkabexalnliee dresdfh Ppeptides

and prqteipns. Peptides and proteins usable in the present 5 invention are
not |i teﬂnY%nVle@ 5P BRF ng]:'"J(SﬂdoIFPnEQ‘? ¥¥Lowiggpl e, interferons

I nterfero 3 . | | Leuki ' I LS - 131),, tunor

necr osi o T arpariichikor LRS! RS hoR (SeRFatobt it LI fact ors
(LIFs), elYterupiiias pintefimtiiasyieteot bhy $umeml ae¢rrpisadactorsG CSF?]) ,
ol ony st oo e g TP dch s Lo e BBy L LB DR e TR rowe
sti mul at i ngrY HetaRcd etapgakargrodhpcrter cotdny sttiimulatimg feactoass (GetSFs) ,
Pept i hogADNES [ i |.NS, .. gr-ouwt.h _hor nones, ut ei ni zi ng
hglrorrlogg-rg easi nézyﬁlt%r_rr?géesﬂ %{gﬁ ﬁ@ih& %%]f"g'lnl%%wi g%{’?%ﬁ c((zl%?"ﬁkﬁis ( ACTHs) ,
anyl i ns, oxgexphage cblowy retzimud aruchngnfmt/om ({M—CEEWH(; mbl @bi_\fﬁil}ls, t

| e, clors (NGF  NGE-2/ NT- 3). epidermal gro actors
(Eare) o 1ol B e YD LB el eh R medbiseRhedaics S5diin 1 act or
(I GFs), tresmmhdatingofiagtawd.heticactors (TGFs), platel et-derived celhl growt h
factors (PRPDGES. hepat ocyt row h facfors (HGFs), etc. Factors that act
on the c&%ﬁ%&%ﬁ%&{éﬁﬁfgﬁ@}ﬁnﬁﬁﬁﬁs' growth hormores,

15 luteinizing hormone-releasing hormones (LH-RHs),

adrenocorticotropic hormones (ACTHs), amylins, oxytocins,
luteinizing hormones, etc.

Growth factors: for example, nerve growth factors (NGF, NGF-2/NT-

3}. epidermal growth factors (EGFs), fibroblast growth factors

20 (FGFs), insulin-like growth factors (IGFs), transformation growth
factors (TGFs), platelet-derived cell growth factors {PDGFs),
hepatocyte growth factors (HGFs), etc.

Factors that act on the cardiovascular system: for example,

endothelins, endothelin inhibitors, endothelin antagonists,
25 endothelin producing enzyme inhibitors, vasopressins, renins,
angiotensin I, angiotensin II, angiotensin III, angiotensin I
inhibitors, angiotensin II receptor antagonists, atrial
natriuretic polypeptides (ANPs), antiarrhythmic peptides, etc.
Cell adhesion factors: for example, laminins, intercellular

30 adhesion molecule I (ICAMs-1), etc.

Factors that act on the central and peripheral nervous systems:

for example, enkephalins, endorphins, kyotorphins, neurotropic
factors (NTFs), calcitonin gene-related peptides (CGRPs),
adenylate cyclase activating peptides (PACAPs), thyroid hormone

35 releasing hormones (TRHs), neurotensins, etc.




endot hel i ns, endothelin inhibitors, endothelin antagonists, 25 endothelin
produci ng enzynme inhibitors, vasopressins, renins, angiotensin |
angiotensin |1, angiotensin |11, angiotensin | inhibitors, angiotensin |
receptor antagonists, atrial natriuretic polypeptides (ANPs),
antiarrhythmc peptides, etc. Cell adhedon factors: for exanple,

| am ni ns, #5%&1 1 ' ml ecule I (1 CAVB- 1 1 etc. Factors that

act on the 8 Orefard
CAsuprdt¥ihsk,

alava awa

enkephal i nsubstrdaiegghiins b1éydi doqphieRampDe N redIIc3Rosing a
cal citoni ene-rel ated peptides (CGRPS), adenylate cyclase activating
peptides ( ! roid hornone 35 rel easing hornones (TRHs),

neur ot ensi Pgctditss thatOactast Woheshahdathe Wkd1@¥¥nt | foH Slagpheo! ¥h§soaRd
organi ¢ substances 1n blogd: for exampl e, calcitonins, apoprotelh E,

hi rudi fs, RKoneset §rEivaframienss B6n il hieemeRes ethiBtoner Héxanpl e,
thyroid S-ditEeSted8ebhYs JrAIREPLS Pled MW@l d hornones, histone HA-

rel ated osteogenic growh peptides, etc. Factors acting on the digestive
system fdractefigplaetingcortihs diggative mystenc. fhacexamplichatearetms t he

ki dney ancb&ggfyy%y system for exanple, 10 brain-derived natriuretic
peptides, Urotensi'ns, etc. Factors that act on sensory organs: for exanple,
subst ance Fachats thet| ake. orFdiieoksdhémt amt turdnatesysraune £aystRatmpio)
exanpl.g, Dt act l. p Ldes, .bradykinins, etc. 15 Factors that act on

t he ré?pira ory%%%§§8%1§$%ﬁl%53§%ﬁlB?B%%éhﬁjr?ro RRPLRINTES: ast hmati c

reacti ons,FatimrsArtbay abese satwanyagegatsd .y fosabkemsranh®s tahce COMENt
(1) incILu¥aé t.erferons, interleukins, insulins, gromh hornones,

1 ut ei nzi ng-no € rel easi ng hornones, 20 adrenocorticotropic hornones,

| ut ei ni zi rEpdtETEORBaL &6t Cirt WhieNSmmuitd) Y@ ténOEBPN@tampARd  abh¥ad¥RIMENnt s

of thyroid hqrnmones
y peﬁ%fgés, bradykinins, etc.

15 Factors that act on the respiratory system: for example, factors

that control asthmatic reactions, etc.

Among these, advantageously usable examples of
component (i} include interferons, interleukins, insulins, growth
hormones, luteinzing hormone releasing hormones,

20 adrenocorticotropic hormones, luteinizing hormones, calcitonins,
thyroid hormones, and active fragments of thyroid hormones.
Particularly preferable examples include interferons.

The dosage amount per day of component (i) varies
according to the type of component (i), the age and sex of the

25 patient, and other conditions, and is usually about 0.001 to
about 100 mg/day/adult, and preferably 0.01 to about 10
mg/day/adult.

Component (ii)

30 The composition for transmucosal administration of the
invention comprises as component {(ii) at least one member
selected from the group consisting of chitosan oligosaccharides
having a polymerization degree of from 2 to 20, derivatives
thereof, glucosamine, and salts thereof.

35 - In the present invention, the term “chitosan




Particularly preferabl e exanples include interferons. The dosage anount per
day of conponent (i) varies according to the type of conponent (1), the
age and sex of the 25 patient, and other conditions, and is usually about
0.001 to about 100 ng/day/adult, and preferably 0.01 to about 10

ng/ day/ adul t. Conponent (ii) 30 The con?%%Ttion for transnucosal

adm ni straph n n, co ses onent (I | east one
nenber F gb%g?ron1 eﬁgg%%% TS Fﬁ@a ‘”b e@5§ﬁn°%l$ﬁ%%é%59a??des
havi ng a pmbmramaxhlgnsdeghmdé Havamg22t o 260 glekb¥aihi Ve redili@egof |

gl ucosam n salts _thereof. 35 In the present invention, the term

"chitosan iiﬁke%ﬂﬁ@&@h@&hé{??EQann ng a polynerization degree of from2 to

20" rreans an ol i ganachéaineen thiddt, Nghdré 0i hdl1uamesam &g ¢Lsidues |inked
by by -4 _bopds., In the invention, there is nolimtationto the 5

deri vat vege{ﬁvﬁﬁﬁﬁﬁﬁsﬁﬁ SP%B%§%E6H&BPHE§C¢QRAqﬂ§ Qaﬁéngﬁ%ﬂﬁﬂQMﬁmnzaﬁegmee of

from2 to @8giesrakrram &heo 0By ivalleuesaar C%l y acceptable.
Speci fic exanpl es of such derivatives inc ude ca oxyne at es,

car boxyet hjhagraceutigal sy yeeesntabde - frerddigy promylet ef, suehhylates
et hyl at es, gd0; i 4GRkAL §81 udE Ve Al EQﬁ?iéﬁ?K” ag§£f§%§§h§% qf, L he above-

nment i oned ol i gosaccharide, etc. ove eisn 457 on to the
salts of hYﬁIQﬁﬁﬂthﬁﬂﬂgésac@inﬂdn@swphavquﬁe£.pmbyhglaﬁEﬁJ(ﬁth@&gteg of from

2 to 2Q, t S cosam that a e used as 15 conponent

(ii) |nsof§?§%g?éﬁ$§ Elggigﬁarmace |ca?f Q?QSFQBI% the ZW9VEs of such

salts |ncIm@ntxnﬂeﬂsoimgnsmbwhaﬁldbnoeganic acids (e.g., hydrochloric acid,
and salts formed with arganic aci ds

(oo acetic abi aMOrarYSr, drore s Pactittalion oo diimmeeiae 82 nal ef o
aci d, al gichiteandpl2osadcharidieisdhatigy )a polymerization degree of from
2 to 20, derivatives thereof, and glucosamine that are used as
15 component (ii) insofar as they are pharmaceutically acceptable.
Examples of such salts include salts formed with inorganic acids
(e.g., hydrochloric acid, sulfuric acid, phosphoric acid, etc.);
and salts formed with organic acids (e.g., acetic acid, tartaric
acid, lactic acid, glutamic acid, maleic acid, alginic acid,
20 citric acid, etc.).

Preferable examples of component (ii) are chitosan
oligosaccharides having a polymerization degree of from 2 to 15,
derivatives thereof, glucosamine, and salts thereof, and more
preferable examples are chitosan oligosaccharides having a

25 polymerization degree of from 2 to 10, derivatives thereof,
glucosamine, and salts thereof.

The above-mentioned chitosan oligosaccharides used as
component (ii) can be manufactured by hydrolyzing chitosan with
hydrochloric acid or an enzyme (chitonase or the like).

30 Alternatively, such chitosan oligosaccharides can be manufactured
by hydrolyzing chitin with hydrochloric acid or an enzyme
(chitinase or the like), and then deacetylating the same with a

strong alkali solution.

35 Composition for transmucosal administration




Preferabl e exanpl es of conponent (ii) are chitosan oligosaccharides having
a polynerization degree of from2 to 15, derivatives thereof, glucosam ne,
and salts thereof, and nore preferable exanples are chitosan

ol i gosacchari des having a 25 polynerizatjon degree of from2 to 10,
derivatives thereof, glucosam ne, and Y ts thereof. The above-nmentioned

chi tosan ol i gosaccharides used onent (il an_be manuf actured by
hydrol yzi ng chi tostaiﬁ V\ng‘f:‘hcor'rlRP(frloé‘ﬁPo%qE grc "ﬁﬁpc’éﬁieﬂ%ﬁt&:ﬁl tiB8RaE or the
like). 30 #héetmadntieny, thetce’ﬂ jEhinioo g Rt Bht 9s aec haei pespaii dae ofband act ured
by hydr ol yz ge Itin with drochl oric acid or an enzyne (chitinase or

the 1ike),2 T Qﬁge‘f’?ﬂ‘ neng (Ad SaneemRanent (é%?gngoﬂpﬁl%‘-ﬂt slddt i on.
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weloht 5 pir 100 APRRk, oF Seel pRe BB, O 7o Dl phBry Y PRSP R 105
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absorptio t rkably enhanced by enploying the
above prog%rﬁ)é %ﬁm%ﬁg Erl%%%e}t | 0#3%11:&§ﬁ2 above- nenti oned conponent (i) in
10 the conpositi onTbe phepomrhicmt Dnﬁnthayaﬂmream;enamm cﬁnfp@mahve(iprln

denonstyr at h c | cal ef ect when a mJcosa, and
be suﬁioablélﬂ%ecgo E’r%% I;Ifg rrlgc%oggl hg to gend %58 %‘f‘ourht ;‘?%%FEH‘V e ffie of
adni ni st r adéemmmstratpogi th@rprfacmmcoalogﬁgﬂ fefrfmct wiee &ilidal by €esage of
conponent used e_of nent 15 (ii) used, jntended

phar macol o'é‘f i efaflgcﬁg %‘f’cta%gg’ogggﬁﬁ'ﬂjrréeé EF%‘FQIBIIB%OT'? i BRASE eBdpRIRME (i)
in the cormqsaﬁ:le@it | #otikdOoff AdmirBS%rayive] ORdmgyyitiBe ¥ohm! dWiadfal refmt he
composi tion. CI fi 0(53/ when the conposition of the i nvention is taken
in the foWﬁ% i’( 3998 9Fo PP of(idoRE8RentYRe YL somBeRgnty

15 {ii) used intended pharmacological effect, etc. For example,
the proportion of component (i) in the composition is 1x1077 to
99% by weight per the total weight of the composition.
Specifically, when the composition of the invention is taken in
the form of a liquid, the proportion of component (i) is usually

20 1x107°® to 30 w/v%, preferably 1x10™° to 10 w/v%, and more
preferably 1x10™* to 1 w/v%. The unit "w/v%" is equivalent to the
unit “g/100ml”. When the composition of the invention is taken in
the form of a solid, the proportion of component (i) is usually
1x107° to 99% by weight, preferably 1x10™* to 50% by weight, and

25 more preferably 1x107 to 10% by weight per the total weight of

the composition.

The proportion of the above-described component (ii) may
be any amount effective for enhancing the transmucosal absorption
of component (i), and be suitably determined based on the above-

30 mentioned proportion of component {ii) to component (i) and the
content of component (i). For example, the proportion of
component (ii) in the composition is 0.001 to 50% by weight per
the total weight of the composition. Specifically, when the
composition of the invention is taken in the form of a liquid,

35 the content of component (ii) is usually 0.0l to 30 w/v%,




20 1x10-6 to 30 W v% preferably 1x10-5 to 10 wv% and nore preferably
1x10-4 to 1 wv% The unit "W v9% is equivalent to the wunit "g/100ntl".
Wien the conposition of the invention is taken in the formof a solid, the
proportion of conponent (i) is usually 1x10-5 to 99% by wei ght, preferably

1x10-4 to 50% by wei ght, and 25 nore pr'e]f%"r ably 1x10-3 to 10% by wei ght per
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transr]ﬁ'?cos% (Qgg%z?éfration. Moreover, in addition to the

above-nmenti oned coMpoeeves, int laddtdiqosid ithe tbovéfmarset@sakbomponents,

adm ni strat,l.o the.inventi.on._ may sujtably.contain carriers or additives
‘that are géel%ee% éﬁpfmg]d?l a|Ofed:riaﬁ‘sglué?%‘tsar%ﬁg’mgﬁ% EFsgpvention
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The anounts .of carriers or additives may be suitably determ ned according
to the ran%o&tadpglgné?i?yc?ﬂpé’ﬁji r’rOPhF%rftr muggERL administration

15 according to the intended use or form of the composition. The
amounts of carriers or additives may be suitably determined
according to the ranges ordinarily used in this field. Such
carriers or additives that can be used are not limited, and
specific examples thereof include various carriers such as water,

20 physiological saline, other aqueous solvents, aqueous bases, or
oily bases: various additives such as excipients, binders, pH
modifiers, disintegrators, absorption promoters, lubricants,
colorants, corrigents, flavorings, etc. |

Specific examples of such additives include lactose,

25 saccharose, mannitol, sodium chloride, glucose, calcium carbonate,
kaolin, crystalline cellulose, silicates and other excipients;
water, ethanol, simple syrup, glucose solutions, starch solutions,
gelatin solutions, carboxymethylcellulose, sodium
carboxymethylcellulose, shellac, methylcellulose,

30 hydroxypropylmethylcellulose, hydroxypropylcellulose,
polyvinylpyrrolidone, polyvinyl alcohol, gelatin, dextrin,
pullulan, and other binders; citric acid, citric anhydride,
sodium citrate, sodium citrate dihydrate, anhydrous sodium
monohydrogenphosphate, anhydrous sodium dihydrogenphosphate,

35 sodium hydrogenphosphate, sodium dihydrogenphosphate and other pH




carriers or additives that can be used are not limted, and specific
exanpl es thereof include various carriers such as water, 20 physi ol ogi cal
sal i ne, other aqueous sol vents, aqueous bases, or oily bases; various
additives such as excipients, binders, pH nodifiers, disintegrators,
absorption pronoters, lubricants, col orkdht s, corrigents, flavorings, etc.
Specific £s of such dd tives include Ia 25 sacchar ose,
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exanpl es of such bi odegr adabl e
polymers include polylactic acid, poly (lactic acid-glycolic

acid) copolymers, polyhydroxy butyric acid, poly (hydroxybutyric
acid-glycolic acid) copolymers, mixtures thereof, etc, but usable
biodegradable polymers are not limited thereto.

20 The composition of the invention can take any form
insofar as it can be applied to mucosa, and can be used in the
form of a solid, liquid, semi-solid, suspension, powder, or fine
particles. Moreover, the composition of the invention may be
formed into particles such as microcapsules (microsperes), etc.

25 according to known procedures.

The composition of the invention can be applied to any
mucosa. Examples of mucosa to which the composition of the
invention is applicable include nasal mucosa, digestive mucosa
{gastrointestinal mucous), lung mucosa, pulmonary mucosa, vaginal

30 mucosa, oral mucosa, ocular mucosa, tracheal mucosa, etc. Among
the above, nasal mucosa, digestive mucosa, lung mucosa, and
vaginal mucosa are preferable in view of patient's compliance,
etc.

The composition of the invention can be formulated into

35 wvarious dosage forms according to the composition form or the




pol ymers include polylactic acid, poly (lactic acid-glycolic acid)

copol ymers, pol yhydroxy butyric acid, poly (hydroxybutyric acid-glycolic
acid) copolyners, mxtures thereof, etc, but usable biodegradabl e pol yners
are not limted thereto. 20 The conp05|t|on of the invention can take any
form insofar as it can be applled to miusa, and can be used in the form
of a solid u sem -sol i suspensi on, _powder, or fine particles.
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and vagi npt TGS grfeemg&r@gltﬁei gié{ﬁé.re(&ég Bagl SQ; S;&onpl i ance,  etc.
The conpos 5 various dosage

forns accordi ng t o tAR demepdbedi apofar mospohbet - (LGt) tcamgehhanc®sthe The

conpositia % n e rnaceutlcal C 05|t|on
and adni ni § er T t% Shtﬁ] glglé'(Bf'c%ﬂ:s:"zi;%"o aPH%léTacoﬁtogﬂfgi LT % pPBEing?
adm ni st r gprareiascorthuy the phesetrigsientionsproniide despge édorm 5 11.
Met ho of enhanci ng ransnucosal . absorption As descri bed above,
comogent Ilﬁﬁncégﬁ ﬁﬁaﬁ’éae“ﬁ“ﬁ’& SEraARTRIRISOR Rbs8f pledst gme member

phar macol ogélaitled &€bmVEhgaepiougesonsdstMPlor peptIBus 4die ppbesens i nvention
provi des ahrret hod. of 10 enhanci ggﬁt he transmucosal absorption of at | east

'one nenberfER% PPEFRCAHR PR Iy AB L VE RS TP e Prod st Pé@El%cPlﬁfr Selas

havi ng phaidtiealsegireay e6thd mhrcodhCofBIRE bs BE‘ﬁéi:Q'ﬁ’arﬁlét_'L by;i€P-at
adm ni stering to the nucosa _of human or other mammals (i1) at
least one member selected from the group consisting of chitosan

15 oligosaccharides having a polymerization degree of from 2 to 20,
derivatives thereof, glucosamine, and salts thereof with (1) at
least one member selected from the group consisting of peptides
and proteins having pharmacological activity.

In the method, the kind and dose of component (i), the

20 kind and dose of component (ii), the ratio of component (ii) to
component (i), target mucosa, etc. may be the same as described
above in the “"I. Composition for transmucosal administration”.

The method is preferably carried out by administrating
the composition for transmucosal administration to the mucosa of

25 a mammal.

Examples
Hereafter, the invention is described in detail
according to examples and experimental examples, but is not
30 limited thereto. The average molecular weight of chitosan used in
Example 4 and Comparative Example 1 was obtained by GPC (Gel
Permeation Chromatography) mode using high performance liquid
chromatography (HPLC) as described in "Chitin and Chitosan
handbook”, edited by Chitin and Chitosan Study Group, published
35 by Gihodo Shuppan, in Chapter 8, Method for analyzing chitin and




| east one nenber selected fromthe group consisting of chitosan 15

ol i gosacchari des having a polynerization degree of from2 to 20,
derivatives thereof, glucosam ne, and salts thereof with (i) at |east one
menber selected fromthe group consisting of peptides and proteins having
phar macol ogi cal activity. In the method;léhe kind and dose of conponent
(1), the Zo_gind and dose of conponent (ii), the ratio of conponent (ii)
to conponSHttP$IR- target nucosa, etc. may be the same as described above
in the "lI. Conposition for transnucosal adm nistration”. The method is
preferably carried out by admnistrating the conposition for transnucosal
admi ni st r aE¥@P3% 4t he nucosa of 25 a nanmal . Exanples Hereafter, the

invention is descrpbeg;i t gl cor dj Oc € d i ment al
exanpl es, but is not 36ItPiS%1%t g%*ﬂ%e%.h%ﬁageﬁggggﬁo ecullgé(@%ﬁeéhtugf
chi t osd@n udénked bEX@hPt ebdndnd(Sionhartatriane : EXChitbeat Wasa@bi Ai RETedi a8PC

(Gel Per . Chr. t ogr ) d i ng high perfor ce liqujd
chronatog?ggﬁg 'HPL&?Bgé dé%%#?beggrgogé%?Tinpgﬁﬁﬁﬁﬁ?ﬁoggﬁomhan aku
edi ted by Ghipératdme)ChivessadiStaldseds dup, watddt | stwad  3mjby:tEohodpp:Rfaepan,
in Chapter Met h analyzing chitin and -16- chitosan. Exanple 1 A
chi t osan h@%@%@? i%ﬂﬁﬁ$%h §°g¥uc§§anih£5$%%idﬂ@gmgFEUtSC?1nM@B'by163&34
bonds ( pr optepamiange a GhiriggmbNchiekeEm ,hdRmegUbalut W6 Ihithel20ds -G998 ned

No. 400436, rchased from Sei kagaku Corporation) was dissolved in water
for i ﬁ]'%ect? u’i]ﬁrbgﬁ’cts mh :ag%flllﬁ,o SoldabyconyaimdaIphr hkkian dd ofo.

Ltd.), prepedtfidon 9o NG, chidQsaa 1hexangs utd on hus- obt aj ned 10
solution (0.5 nL) was gggggaforg viaﬂ contaﬁﬁ?ﬁh f% nPfglo%E|B§8§' I
i nt er f er orPZPYIENa "UTRET: al 3FREEIS or oPpnfagtoredt apfe: SAE, byw odlisuka

nunber: 3G hcomIBhacty! edradd) Sokth BihakPhs WeAt 1PN "BESYS ! £, R e -
Ltd.), and_shaken gently to dissolve freeze-
dried substances contained in the vial, preparing a composition

15  having an IFNo concentration of 20 million IU/mL {about 0.01
w/vg).

Example 2
A composition having an IFNa concentration of 20 million
20 IU/mL (about 0.01 w/v%) was prepared in the same manner as in
Example 1 except that chitosan dimer in which two glucosamine
residues are linked by a ff1-4 bond (product name: Chitosan Dimer,
molecular weight: 413, Code No.400432, purchased from Seikagaku
Corporation) was used in the same weight instead of the chitosan

25 hexamer.

Example 3
A composition having an IFNoa concentration of 20 million
IU/mL (about 0.01 w/v%) was prepared in the same manner as in
30 Example 1 except that D-(+)-glucosamine (molecular weight: 216,

Code No.101782, purchased from Wako Pure Chemical Industries,

Ltd.) was used in the same weight instead of the chitosan hexamer.

Example 4




dried substances contained in the vial, preparing a conposition 15 having
an | FNa concentration of 20 mllion Wl (about 0.01 wv%. Exanple 2 A
conposition having an | FNa concentration of 20 mllion 20 IU nL (about
0.01 wWv% was prepared in the same manner as in Exanple 1 except that
chitosan dieter in which two glucosaningl7?residues are Iinked by a (31-4
bond (product name: Chitosan Dinmer,, nolecular weight: 413, Code No.400432,
pur chased from Sei I?hé’%osfg}?)‘b Vi%9) RadFieegorserHatione ofie2ghmilhtorad
of the chi fgmh (2bohexanel. wifxaphas3 phep@fBa@Sihi AhehAEmMRO hnldiNGs in
concentr at iFg):lj o]tl 2q3m' | lign _1U nL (about 0.01 wv% was prepared in the
same manner~S%P1R 30°FSERip| EPAt e cRe PSR aClBIpsFCRharigieant PrROQuUAY coaher
wei ght 1 21@atEpdeoNmb Ik t8Rospur, Chasedghr a1 ¥aKeaPULE: GheN ¢8bo ! “99&@;&@5’
Ltd.) \Ags ﬁsed in the same wei ght instead of the chitoSan hexaner: anpl e
4 -17- A cORpostiToht3Ravi RhaseRa £t efakat i Birreof CRenigal | dndustnles,

(about O. OLedlyayssdl QAL biind o fUHIE (ABREACH 8F Uik JRIATRLE doeXCoP!

t hat chitosan oligosaccharide (product nane:

average nol ecul ar wei ght: 1800, product 5 No. 037-14303, purchased from
Wako Pure gheglfals Industries, Ltd.) was used in the same weight instead
of the chitosam hexaner. Exanple 5 A chitosan hexanmer in which 6

gl ucosani ne resi 8ueshifosan] hdxameed 1y ¢Bied Bongbudgemadiet MATueShidesan

Hexa L ight: 1204 de No. 400436, purchased from Sei kagaku

Cor pcr:?lgoti gg}gﬁm%ésaé}'sggl'%eéo? aPTEBI i a5t 0 ShHLCEaB uFipERmer o BpkeswHEra 5

ng/ mL chi t esdghtbexai204sol Wodmn. Sal 100436 Ci paRtRaséLodEri T3868Dkagaku
was di ssolved 15 in _an isotonic

pur chased i.ama- Al drich, . Japan L

phosphat e %%]?‘F%elrsa_}&ﬁrngpa‘r”’?ﬁg %lsfg’ e&_/ nt? s fhoASOEarEs t AMOFPhaLtat i BiELfethe

t hus- obt ai peepahirtpsars y/anechsebsdn Hexamer solution. Salmon calcitonin
(Code No.T3660, purchased from Sigma-Aldrich Japan) was dissolved

15 in an isotonic phosphate buffer, Preparing a 10 (& g/mL salmon
' calcitonin solution. The thus-obtained chitosan hexamer solution
(0.5 mL) and salmon calcitonin solution(0.5 mL) ware mixed,
preparing a composition having a salmon calcitonin concentration

of 1 tg/mL.
20

Comparative Example 1

A composition having an IFNo concentration of 20 million

IU/mL (about 0.01 w/v%) was prepared in the same manner as in
Example 1 except that chitosan (product name: CHITOSAN EF,

25 average molecular weight: 48000, LOT 0302190, purchased from NOF
CORPORATION) was used in the same weight instead of the chitosan

hexamer.

Comparative Example 2

30 A composition having an IFNa concentration of 20 million
IU/mL (about 0.01 w/v%) was prepared in the same manner as in

Example 1 except that no chitosan hexamer was used.

Comparative Example 3




(0.5 m) and salnon calcitonin solution(0.5 nL) ware m xed, preparing a
conposi tion having a salnon calcitonin concentration of 1 itg/nL. 20
Conparative Exanple 1 A conposition having an |IFNa concentration of 20
mllion [UnL (about 0.01 wv% was prepared in the sane manner as in
Exanmple 1 exc’ept that chitosan (product-f@&me: CH TOSAN EF, 25 average

nol ecul ar wei ght; 48000,, LOT 0302190, purchased from NOF CORPORATI ON) was
used in the sanePuEPERRSHHORRGVERT HSalmon, saAclfeRigoncenksation \af 1

FoRl © 2 B/t SEROBELpeRed A MicdBarhé N0 8R! 1A ke 30eHbLbL Ahaty

| UL (about 0.01 wWv% was prepared I n the sane manner

except tha?on@i%W%a@séﬁxﬁﬁﬁﬁnﬁsm%sed Conpar at i ve Exarrple 3 18 A
conposition having a sal non calcitonin concentration of 1 /Lg/nL was
prepared in the same nanner as in Exanple 5 except that no chitosan

hexamer® ners aty Bepinpbéit bl Exanple 1 In order to evaluate the nucosal
absorbability of t oSl ti Exﬁ (= 1l to rati_ve

Exanples 1 and 2, Eﬁ (?%rggp?rot i cu a(r%ttabso;'g;t |%(f"|° r%ﬁ%&{agﬁ-gg tﬁ‘onJd’r'F t he
| ung rrucosammmafomlsl o Egamp.'bsbs Wetroe 4c anducCtepardfi Wy EkampD®s €1 raic A, body

wei ght : ab ha been deprlved of food for 18 hours were
used as te anl m#gr tll?ac % PR RLEETLRbETS | $BFPYgRundhe lung

anest het i zatdosy, aie &oIﬂabdv:Dnig ﬁelﬁt% é«eﬁéecscﬂaiucﬂjearreter of 0.8 nm and

external dianeter,of 1. was_ inserted to a depth of about 5 an from
the o cavity Y9 t"i‘?eletn%éﬁezbc’qﬁr%%’gqpﬁ h.aé)ov'éf 28R ghbshich had Megnof

one of eacleptivddi@fCeopasEsE O HourExRehd sl 48 48004 NP at kY&,
Exanples 1 and 2 was adnministered into the rat tracheae. 0.2 nL of b ood

was col | %% diFmebd Liz&ch vadet nises Hizsmeni snasthetizasien, 2apdyes, Teflon

tube (internal diameter of 0.8 mm and external diameter of 1.6
mm) was inserted to a depth of about 5 cm from the oral cavity to
15 the trachea. Through this Teflon tube, 0.5 mL/kg of one of each
of the compositions of Examples 1 to 4 and Comparative Examples 1
and 2 was administered into the rat tracheae. 0.2 mL of blood was
collected from a subclavian vein 30 minutes, 1 hour, 2 hours, 3
hours, 4 hours, 5 hours, 6 hours, 8 hours, and 10 hours after the
20 tracheal administration. The collected blood samples were
subjected to centrifugation at 1800 g for 10 minutes, obtaining
blood serum samples. IFNo concentrations of the thus-obtained
serum samples were measured by an enzyme-labelled antibody
technique (ELISA) using a human IFN measuring kit (manufactured
25 and sold by: Japan Imunoresearch Laboratories, Co., Ltd.).

Table 1 and Figure 1 show the results. Table 1 shows the
changes in average IFNa concentration in blood sera over time
(n=4}. Table 1 shows the mean values of pharmacokinetic
parameters (n=4). Note that the parameters in Table 1 have the

30 following meanings:
AUCjonr: Area under the blood concentration - time curve up to 10
hours after the administration (IU °hr/mi.)
AUCir: Area under the blood concentration -~ time curve up to
infinite time (IU* hxr/mL)

35 Chax: Maximum IFNo concentration in blood (IU/mL)




hours, 4 hours, 5 hours, 6 hours, 8 hours, and 10 hours after the 20
tracheal adm nistration. The collected bl ood sanples were subjected to
centrifugation at 1800 g for 10 m nutes, obtaining blood serum sanples.

| FNa concentrations of the thus-obtained serum sanples were neasured by an
enzyne-| abel | ed anti body technique (ELtBY using a human | FN neasuring kit
(manuf actured 25 and sold by: Japan | nunoresearch Laboratories, Co.,

Ltd.). TabFe=xi L Foggpach é}mmumemw sconpggitratienocis tlived ¢hahges in
average | FNa concepkr ais orciidard! @06mS efke 0@yt k =4 T  SN9

the mean val ues of pharmacokinetic paraneters (%E4YQPN§?§ t%g#ﬁ?%%' e
par anet er s (Framlfse b ik (EPTiging| powhitesamiierggerAUCh10dsan Adasemynder
the bl ood gp{esMd ald 2 a b G4l veeup, t rs t he

adm ni str atéIiQon (1 UhHl%E?S%\%%?%JT@ Argga ?Jngneor&%tc#eig'gl o%%{ihgcﬁlce‘)%t rgi?ci’%'h Tine
curve up teglucedaminee tagerhélrUmithl YFRE, CtheMmaxiiom | ENEoCc ebseshtBdtihd N
bl ood (I U pi),.5.19-= . t,Q reach t Xi mum | FNa concentration in

bl ood (hr)mlsb%ég% o IR b RS 3 P CPRESRBTRADENS 3 tq Bo s 1
to 4) conpafsémgthe cidniosatrhéianedres hirdesarthdi Mopd ebhtestration time

ol i gosaccharjde o nol ecul ar wei ght of 1800, or 5 glucosam ne together
ot hT e, CEREE AT FReEBc SREFRRF s FIMBTRSH (. . S§omPRF kD
Ser um | FNacommciesitngatjusns chptbsarl O (heLsculadl wehghbeo2dubobs! r SbmHrA18
under the bl ood concentration time curve (AUCIpi,r) were increased,
conpardd tHFARShpbLi OForf EOMRRSIHiNR | CRMPTIRINGS aivstnol BNsul AFomprpitivef
48000, Conpadnipleye)l0 Exanple 1) or a conposition conprising just |FNa
(Conparative . Exanple 2). Table 1 AUC oh, (lUhr/m) Crax OU nL) Tnax (hr)
JAUC- (1 Unt#t9 I Exanple 1 5385 1006 2.0 6105 Exanple 2 4050 817 1.5 4871

Exanpl e 3 4131 768 148 491 -hr/nl) | Cmax (10/oL) | Tmax (hr) |AUC, (IU-hr/ml)
Example 1 5385 1006 2.0 6105
Example 2 4050 817 [.5 4871
Bxample 3 4131 768 1.8 4967
Example 4 4464 670 2.8 5899
Com. Ex. 1 2227 356 3.1 2812
Com. Ex. 2 1968 375 1.9 2373

From these results, it is clear that, by adding a

15 chitosan oligosaccharide having a polymerization degree of from 2
to 20 or glucosamine itself, together with a pharmacologically
active peptide or protein, the transmucosal absorption of the
biologically active peptide or protein contained in the
composition can be increased, and the biocavailability thereof can

20 be significantly enhanced.

Experimental Example 2

In order to evaluate the mucosal absorbability of the

compositions of Example 5 and Comparative Example 3, and in

25 particular absorption characteristics through the lung mucosa,
the following tests were conducted.

Wistar male rats (body weight: about 200g) which had been

deprived of food for 18 hours were used as test animals. Each rat

was immobilized under isoflurane anesthetization, and 0.1 mlL of




Exanpl e 4 4464 670 2.8 5899 Com Ex. 1 2227 356 3.1 2812 Com Ex. 2 1968
375 1.9 2373 Fromthese results, it is clear that, by adding a 15 chitosan
ol i gosacchari de having a polynerization degree of from2 to 20 or
glucosamne itself, together with a pharmacol ogically active peptide or
protein, the transnucosal absorption of -2 biologically active peptide or
protein contain in.the nposi tion, can be increased, and_the )

bi oavai | ab PPt 9’%? &bt °Ea%8e26:°5@0§i15ﬁ?‘?$ c Qht 1BFaBRA SN & danEx SeMPAERHE e
Exanpl e 2 ERamplier3 twasewdntini etéhel mines dheabser baditlddey byl MiBfosprayer™
corrpositioné of Exanple 5 and Conparative Exanple 3, and in 25 particular
absor pt i on(EFBR =& i c§% hroug - Ehd™lt uRG RICSEa, wag heolbertrd nfrovstsa
were condusaBelaWii HeifBhe hdherdPOBH WEhARLs ap%uﬁ?,o%bo\é(gk?hs hasheen
deprived of food for 18 hours were used as test aninmal's. Each raf " was '

i mobi 17 zet BAYES- | 31PN @nghés thewrsz aften, thedtachenl @idmipdstomeiaf.

each of theaOIPSELAGES A tihaMIE PhNIh OB ALl4e %{ﬁ{m was
adm ni stere;(ij Into the rat trlac%ggie b@.l glrlo praé&l[e\r% ? enn-%:%nrﬁ?i&tsy,wqﬁ?c.).
0.2 nL of Beawareshsb¥okl atdylikydenal blbel dVKB) weithodO udingt es, c&zium

nd 6 hours after

m nut es, . 2 haurs, r 4 haurs ours

the trac h(l:rg?g%{%rn%nr?ﬂ sglrr'l{z_it i (o“n%nrﬁ%%gﬁ'gf:%% caélnceﬁ?%‘gt i"gris @?ﬁ? heé FhustREtsaHed
ser um sanpIedusigries  nb&duded by a net hyl xyl enol bl ue (MXB) nethod using a
cal ci measur i Ki ¢ nuf act ured_and so] d by: Wako Pure Chem cal

I ndus;iﬁ es, Lt d.lﬁgelorer%lgﬁsesu%?%wshﬁaﬂ hagl‘t" heX BRPostt9on (EBemmiee )
conpri si ngcanmhidiosaa kbhiaossan tingaiker teigbbhseal with Gali1gichoBhNchesnird Mas
serum cal cpum | evel r%ju.ct ilop effect. 3.8 tines that of the conposition

( Conpar at i V& EXEHT e©3)¢ TN TR S ectarc Bt SRS &hatt wE dibect
?bt ai nefl bdorﬁgb’ﬁﬁlﬁi@her i(agmbALat by Onpesipiieon 39f EsaERLSing VA sl N AlRed
or at | east ours
calcitonin, and the effect obtained by administering the
15 composition of Example 5 was maintained for at least 6 hours

after the administration.

INDUSTRIAL APPLICABILITY

Since the composition for transmucosal administration of
20  the invention contains chitosan oligosaccharides having a
polymerization degree of from 2 to 20 with a molecular weight of
3000 or less, derivatives thereof, glucosamine or salts thereof
together with a peptide and/or protein with physiologically
activity, the mucosal absorbability of peptide and/or protein
25 having pharmacological activity are enhanced. Therefore, the
composition for transmucosal administration of the invention can
efficiently demonstrate medicinal action based on the peptide
and/or protein having pharmacological activity.
Moreover, the composition for transmucosal administration
30 of the invention is extremely useful as a preparation for mucosal
administration of a physiologically active peptide and/or protein
that needs to be repeatedly administered over the long term
because self-administration thereof to the mucosa, such as nasal
mucosa, lung mucosa, vaginal mucosa, digestive mucosa, etc., is

35 possible, unlike injections which cause pain to the patient.




after the admnistration. | NDUSTRI AL APPLI CABI LI TY Since the conposition
for transnucosal admi nistration of 20 the invention contains chitosan

ol i gosacchari des having a polynerization degree of from2 to 20 with a
mol ecul ar wei ght of 3000 or |ess, derivatives thereof, glucosanine or
salts thereof together with a peptide and/or protein wth physiologically
activity, the nucosal absorbability of peptide and/or protein 25 having
phar macol ogi cal activity are enhanced. Therefore, the conposition for
transmucosal adm nistration of the invention can efficiently denonstrate
medi ci nal action based on the pepttdeimand/ or protein having

phar macol ogi cal activity. Mreover, the conposition for transnucosal
administration 30 of the invention is extrenely useful as a preparation
for mucosal A&dni nksteempon bfora physi ot ogisaldogaict iadeipepticdeiand/ or

protein §%ﬂ$;:%%]nlStrfggloggﬁgtgg+g?§q?%pl@der%%_qv§2hthe |l ong term

because at’ion reo cosa as nasal rnucosa,
| ung nucosh, avageast omeosapnbdrgesieveeductosa, théCgroUﬁ caﬁsp98$h@le

unl i ke |n%ect|gn§ mhlc cause pai n_to, the patient %

composi t7onPFbr* ?%n§ﬁucd%é? nieY T4 i 8 aE%ﬁﬁ?%%??ﬁF%hgc 6VFB%ﬁng
conponemndrsd (i) and (ii): (i) at Ieast one nenber selected fromthe group

consi sti of pepti.des and rot ei ns havi ng pharmacol ogi cal activity; and
(ii) at P%Qs ‘£ “gﬁFéémﬂﬁﬁﬁpghérﬁpoGBecHﬁgPEtFHBSlﬁFl%%ltosan

ol i gos ac&ﬂwaémmﬁs53aV¢1m@ca;aQ@h>é@abéahlanngegr eR1yRbritoment Qedbee
derivatives thereof, ucosam ne, and salts thereof. 2. A conposition
accor di iy tiF® & oy L %heﬂ@?hvaEbﬁ%%n%ﬁﬁr?9§f|%$%%Psﬁ@é§ﬁ ofednesbef sel ected
fromthe g, consisting of antibiotics, henmatopoietics, therapeutic
agents for infectious diseases, antidenentia agents,

Z. A composition according to claim 1 wherein
component (1) 1s at least one member selected from the group
consisting of antibiotics, hematopeoietics, therapeutic
agents for infecticus diseases, antidementla agents,
antiviral agents, antitumor agents, antipyretics,
analgesics, antiphlogistics, antiulcer agents, antiallergic
agents, antidepressants, psycholropic agents, cardiotonic
agents, antiarrhythmics, wvasodilators, hypotensive agents,
therapeutic agents for diabetes, anticoagulants, cholesterol
depressors, therapeutic agents for ostecporosis, hormones

and wvaccines.

3. A  composition according to c¢laim 1 wherein
component (i) 1is at least one member selected from the group
consisting of cytokines, peptide hormones, growth factors,
factors that act on the cardiovascular system, cell-adhesion
factors, <factors that act on the central or peripheral
nervous systems, factors that act on body fluid electrolytes
and organic substances in blood, factors that act on bones

and the skeleteon, factors that act on the digestive system,




antiviral agents, antitunor agents, antipyretics, analgesics,

anti phl ogi stics, antiulcer agents, antiallergic agents, antidepressants,
psychotropi c agents, cardiotonic agents, antiarrhythm cs, vasodilators,
hypot ensi ve agents, therapeutic agents for diabetes, anticoagul ants,

chol esterol depressors, therapeutlc agents for osteoporosis, hornones and
vacci nes. 3. A conposition according?€o claim 1l wherein conponent (i) is
at | east one nenber selected fromthe group consisting of cytokines,

pepti de hornmones, growth factors, factors that act on the cardi ovascul ar
system EattangiHdy omCT ot orhe Higbtoor @qdwaxrla@tryoﬁmh@m@entfﬁatooﬁ

ber I pher ala: NEEVOUS SYRLRR: Lachors Lhahack,on pady TLuld. el egtrol vtes
and organi c substances i n bl o6d actors at ac on bones e

skel et omect actror sethaty actrgmst,h efdcges$|w3u5ysaen1 @2 tﬁmﬁtmmmuhhat act on
t he ki dn u ar stens, fact that act on connec ti ssues and
t he sk|n§y%a6€oréﬁéh1£% %%1t'5ﬁt3en55$§56fﬁ lra%?agtgyg fhat 38?05% t he

i Mmune yst emt facttbes rebatdaction ¢ hetangs pindakarzymsystem factors that
act on the reproductive system and enzynes. 4. A conposition according to
claim1 wherein conponent (i) is at |east one nenber selected fromthe
group consisijng of tohesderons, idddefdieuki nse i@BaHH NS1 greMtRin hor nones,
cal citonins, Iute|n|2|ng hor mone rel easing haornones, adrenocorti cal

hor mones CMRATE T Zithg HRoffonsst ?%ﬁeﬁ?@ﬁ%ﬁCFQ%ﬂ9%§ﬁe§r°§théc9F9%Pfragnents
of par at&bﬁsgﬁld@or 8PNESit 2 FePoa8NMPOSitdar ag¢ar di 110110 1 ai grdwwher ein
conponent (ii) is at |l east one nmenber sel ected fromthe group consi sting
of chit d¥aMBI9gosaceHatit@BsNhavi nh e ihdlyiter i FerreRedegFedcadsifgom 2 to
10, deriyatdess,t hefeehocogt UEQBaAM Mo, ANd salis stheragl . 8, ndnconposi tion

according to claim 1 conprising
parathyroid hormones, and active fragments of parathyroid

hormenes.

3. A composition according to claim 1 whereln
component (ii) is at least one member selected from the
group consisting of chitosan oligosaccharides having a
polymerization degree of from 2 te 10, derivatives thereof,

gluccsamine, and salts thereof.

6. A composition according to claim 1 comprising
component (ii) in a propertion of 0.001 to 1 x 10° parts by

weight per 100 parts by weight of component (i}.

7. A composition according to claim 1 which is a
ligquid composition comprising component (i) in a proportion

of 1 x 107° to 30 w/v%.

8. A compositicn according to claim 1 which 1s a
liquid composition comprising component (ii) in a proportion

of 0.01 to 30 w/v%.




conponent (ii) in a proportion of 0.001 to 1 x 106 parts by weight per 100
parts by wei ght of conponent (i). 7. A conposition according to claiml
which is a liquid conposition conprising conponent (i) in a proportion of
1 x 10-6 to 30 wv% 8. A conposition according to claim1l whichis a
| i qui d conposition conprising conponent (ii) in a proportion of 0.01 to 30
wv% 23 9. A conposition according to claiml1 whichis a solid
conposition conprising conponent (L)zin.a proportion of 1 X 10-5to 99 %
by weight. 10. A conposition according to claim1 whichis a solid
conposition conprising conponent (ii) in a proportion of 0.1 to 50 % by
wei ght. 11. A, conpesicthieRsac¢6sdingaichai b 1whigh 4 s a; cgonposition for
transnasal, transgastrointestinal, transpul nonary, oral mucosal , ocul ar
mucosal o¥litd apewegs fdlon nemosaEls iadm girgtaratiton(1)12in Usepobpei¥ian | east
one nenb S ted frgm,t . consi sting of peptides and proteins
having p é?%%??loéﬁ%éﬁﬁkb?§VFgggthd (ii) at least one nenber selected
fromthe group consisting of chitosan oligosaccharides having a
polynerizatiqﬂJdeg&ee of frgn12 to 1 derivat&ves t.her eof glucgsanine,
] o]

and salts theteof,” for rpro h%?n&cgofg%ﬁgsiE?oﬁ FOF th af8hTR oS8

adm ni stgdtiicddreonddsition comprising component (ii} in a proportion
of 0.1 to 50 % by weight.

11. A composition according to claim 1 which 1is a
composition for transnasal, transgastrointestinal,
transpulmonary, oral mucosal, ocular mucosal or transvaginal

mucosal administration.

12. Use of (i) at least one member selected from the
group coﬂsiéting of peptides and proteins having
pharmacolcgical activity; and (ii}) at least one member
selected from the group consisting of chitosan
oligosaccharides having a polymerization degree of from 2 to
15, derivatives thereof, glucosamine, and salts therecf, for

producing a composition for transmucosal administration.




