
*159159* DESCRIPTION  COMPOSITION OF INSULIN FOR NASAL ADMINISTRATION  5
Technical Field 1111 IN The present invention relates to a pharmaceutical
formulation, the  distinguishing features of which are that it is granular
in form and is  administered via the nasal mucosa. Specifically, the
present invention 10 relates to a granulated composition of insulin for
nasal administration as a  therapeutic treatment for diabetes. Background
Art 15 At present, the insulin used in the clinical treatment of diabetes
is  in the form of an injectable formulation, and in most cases is self-
administered by a comparatively simple subcutaneous injection. The
characteristics of this type of drug are such that the patient must self-
administer before meals, once to four times a day for life. This
troublesome 20 procedure is only one of the many problems associated with
the treatment  of diabetes. Preparations for nasal administration have been
proposed as a  remedy to the difficulties associated with subcutaneous
administration.  For example, an insulin formulation in which 90 w/w% of
the particle 25 diameters ranged from 20 - 150 gm, using crystalline
cellulose as a basic  material was described in JP-6242888-B. Under the
suggestion that  `Physiological polypeptides for nasal mucosal absorption
are preferably  water-soluble' in this preparation, the practical example
described in the  said publication show a formulation in which 90 w/w% or
more of the 30 particle diameters ranged from 75 - 149 gm can be obtained
after  dissolving insulin in 0.1N HC1, freeze-drying, mixing the soluble
insulin  thus obtained with crystalline cellulose, and sifting. In
comparison with the above-mentioned JP-6242888-B, JP- 1059841-A
(corresponding to EP-943326-Al) with regard to high  35 hydrophilic drugs,
high lipophilic drugs and peptides with high molecular   



*000002* 2 I weight, describes an excellent example of compositions with
superior nasal  absorption and increased maximum blood concentrations.
According to this  official gazette, this action effect can be positively
achieved using a water- absorbing and basic gel-forming base such as
hydroxypropylcellulose in 5 combination with aggregate crystalline
cellulose of particle diameter  greater than 150 m on the contrary to
JP-6242888-B suggesting that a  relatively small particle diameter of 20 -
150 gm is preferred as the  preparation. However, the present inventors
have no information on the  10 practical application of insulin
formulations for nasal administration  including these related prior arts.
A composition that will enable nasal  administration of insulin for
practical use and particularly markedly  increased nasal insulin
absorption, is, therefore, still needed. 15 Disclosure of the Invention The
present inventors have found a nasal composition that unlike  those
described in the foregoing JP-6242888-B and JP- 1059841-A uses non-
solubilized powdered insulin and a special, aggregate crystalline cellulose
20 with a particle diameter of less than 150 gm, which in comparison with
existing compositions, significantly increases insulin absorption enabling
enhanced therapeutic efficacy in the treatment of diabetes patients. The
present invention is based on this knowledge. Accordingly, the present
invention relates to powdered insulin  25 composition for nasal
administration that composed of powdered insulin  and its carrier,
aggregated crystalline cellulose, the distinguishing features  of which are
that the said insulin is non-solubilized, and 90 w/w% or more  of said
crystalline cellulose aggregate has a cribriform particle diameter  range
of 10 - 350 gm in one part or across the whole particle area. 30 Moreover,
the present invention relates to powdered insulin  composition for nasal
administration that composed of powdered insulin  and its carrier,
aggregated crystalline cellulose, the distinguishing features  of which are
that the said insulin is not only non-solubilized but solubilized,  and 85
w/w% or more of said crystalline cellulose aggregate has a 35 cribriform
particle diameter range of 20 - 60 gm in one part or across the 3 whole
area. Another mode of the present invention relates to use of a crystalline



cellulose aggregate as a carrier for preparing a granulated composition for
nasal absorption, containing insulin, for the treatment of diabetes (in 5
which 90 w/w% or more of the particles in the said aggregated crystalline
cellulose has a cribriform particle diameter range of 10 - 350 gm in one
part or across the whole area). A further mode of the present invention
relates to a therapeutic  method for diabetes, spraying a granulated
composition composed of  10 powdered insulin and its carrier, aggregated
crystalline cellulose (the distinguishing features of which are that the
said insulin is non-solubilized,  and 90 w/w% or more of said crystalline
cellulose aggregate has a  cribriform particle diameter range of 10 - 350
gm in one part or across the  whole area) into the nasal cavity of diabetic
patients at sufficient insulin  15 doses for an effective diabetic
treatment. Brief Description of Drawings Fig. 1 is a graph showing changes
in serum insulin concentrations after 20 intranasal administration of each
preparation in cynomolgus monkeys. -  -,  a preparation with Avicel(r)
PH-F20; - ^ -, a preparation with Avicel(r) PH-F20  (solubilized insulin);
- ZS -, a preparation with Avicel(r) PH- 101; -* -, a  preparation with
Avicel(r) PH-101 (solubilized insulin). 25 Fig. 2 is a graph showing
changes in serum glucose concentrations after  intranasal administration of
each preparation in cynomolgus monkeys.  The legends correspond to those in
Fig.1. Fig. 3 is a graph showing changes in serum insulin concentrations
after 30 intranasal administration of each preparation in cynomolgus
monkeys. -1-,  a preparation with Avicel(r) PH- 101; - ^ -, a preparation
with Avicel(r) PH-301;  -&-, a preparation with Avicel(r) PH-F20; -*-, a
preparation with Avicel(r) PH- M15. 35 Fig. 4 is a graph showing changes in
serum glucose concentrations after 4 intranasal administration of each
preparation in cynomolgus monkeys.  The legends correspond to those in
Fig.3. Fig. 5 is a graph showing changes in serum glucose concentrations
after  5 intranasal administration of each preparation in cynomolgus
monkeys.   -, a preparation with Avicel(r) PH-F20; - ^ -, a preparation
with Avicel(r) PH- F20 (20 - 25 gm); -6-, a preparation with Avicel(r)
PH-F20 (25 - 38 gm); -x-,a  preparation with Avicel(r) PH-F20 (38 - 53 gm);
-*-, a preparation with  Avicel(r) PH-F20 (25 - 53 gm); -  -, a preparation
with Avicel(r) PH-F20 (<53  10 gm); -1-, a preparation with Avicel(r)
PH-F20 (>53 gm). Fig. 6 is a graph showing changes in serum glucose
concentrations after  intranasal administration of each preparation in
cynomolgus monkeys.  



The legends correspond to those in Fig.5. 15 Fig. 7 is a graph showing
changes in serum insulin concentrations after  intranasal administration of
a preparation with Avicel(r) PH-F20 as a  carrier in humans. 20 Fig. 8 is a
graph showing changes in serum glucose concentrations after  intranasal
administration of a preparation with Avicel(r) PH-F20 as a  carrier in
humans. Best Mode for Carrying Out the Invention 25 Any form of modified or
unmodified insulin used in treating  diabetes in humans can be used with
the present invention, regardless of  its origin. Accordingly, the term
'Insulin' as used here is deemed to mean all  types in current or future
clinical use, having the same physiologically 30 activity as that of human
insulin including human insulin, refined bovine  insulin, refined porcine
insulin, semi- synthesized human insulin, human  isoinsulin, genetically
modified human insulin or its variants thereof.  Powder forms of these
types of insulin or insulin that is only slightly  soluble in water or
almost insoluble in water (Corresponding to 1 g of 35 powdered insulin
requiring solvent in excess of 1000 mL and less than 5 10000 mL, or in
excess of 10000 mL; see 13th Japan Pharmacopoeia,  Principles of Operation
A-51) even if modified, can also be preferably used  with the present
invention. Given that the type of insulin described previously is slightly
5 soluble in water or almost insoluble in water, insulin used with the
present  invention can be described as `non-solubilized' powdered insulin.
With  regard to this, solubilized powdered insulin, including insulin other
than  the described above `non-solubilized' powdered insulin, is typically
understood to be a substance that has itself become solubilized by means of
10 the known method of treatment described in JP-6242888-B. In general
terms, solubilized insulin can be obtained by freeze-drying after producing
an acidified aqueous insulin solution by means of a specific surfactant.
Insulin powder as described above can be of a finely powdered  crystalline
or non-crystalline structure, finer in comparison with the  15 particulate
cellulose described later, which composes aggregated crystalline cellulose.
Generally, these multiple powders adhere to the surface of  particulate
cellulose or to the surface of microstructures (E.g. pores), or can  also
be of an encapsulating size. Generally, the various forms of insulin
marketed in the form of medicinal powder can be used without alteration. 



20 Generally, `aggregated crystalline cellulose' as used in the present
invention is refined from the water-insoluble part of a-cellulose that is
obtained as a pulp from plant fiber and partially de-polymerized with acid.
It is possible to use aggregated crystalline cellulose obtained from rayon
fiber etc. provided that it meets the purpose of the present invention. 25
Moreover, the size of that derived from Avicel(r), or a variant thereof, as
described in JP-3912469-B, JP-5638128-B, JP-6121201-B, and JP-0538732- B,
can if necessary, be reduced by processing with a high-speed impact or  air
flow-type pulverizer, and/or the bulk density increased by fine
pulverization, after which aggregated crystalline cellulose of required 30
particle aggregate size can be obtained by classification or sifting for
use  with the present invention. This kind of aggregated crystalline
cellulose can usually be  produced by de-polymerization as described above
and there is no limit to  its mean degree of polymerization provided that
it meets the purpose of the 35 present invention. Generally, however,
crystalline cellulose having a 6 mean polymerization degree between 15 and
400, more preferably 20 and  250, or ideally 30 and 50 can be selected.
Although there is no restriction  on the aggregated crystalline cellulose
that can be utilized, that with a  bulk density of 0.20 - 0.65 g/cm3 is
preferable and, 0.22 - 0.40 g/cm3 is ideal. 5 These bulk density values
accord to measurement by the Scott Volumeter.  The principal factors
demanded for aggregated crystalline  cellulose that can be used with the
present invention are the size and  distributive pattern of the crystalline
cellulose particles that constitute the  aggregate. When expressed as the
cribriform particle diameter range, 10 particles should occupy a range of
10 - 350 m partially, or 90 w/w% and  above in their entirety. Subsequent
reference to particle size in this statement shall be  taken to mean
`cribriform particle diameter', obtained from repeated sifting  with
standard screens, equal to the arithmetic or geometric mean of such  15
screens unless otherwise stated. This kind of aggregate, particularly in
combination with non- solubilized insulin powder can be used. `A part or
whole area' can, be  defined as, conforming to the particle size
distribution as shown; for  example, in Avicel(r) PH-101 or PH-301, in
which 90 w/w% or more of the 20 particles are distributed, for example,
over a range of 10 - 150 m as part of  a diameter of 10 - 350 m, or in
which 90 w/w% or more of the particles are  distributed over a whole area
of 10 - 350 m. These ranges, extending  over a whole area of 10 - 150 m, or
a part thereof are acceptable if they  



comply to the present invention. Crystalline cellulose such as this can be
25 obtained from the FMC Corporation of the United States and the Asahi
Chemical Industrial Co., Ltd. as Avicel(r) PH-101, PH-301, and PH-M15 and
may be used in the base form or obtained by grading. A particle range
extending over a whole area of 20 - 60 m, or part  thereof, for example,
aggregated crystalline cellulose in which  30 approximately 85 w/w% or more
of the particles are distributed over 20  approximately 40 m, 20 -
approximately 55 m, approximately 25 - approximately 38 m, approximately 25
- approximately 53 m or  approximately 38 - approximately 53 pm is more
preferable. Specifically,  Avicel(r) PH-F20 or PH-M15 can be graded or used
as commercially 35 available. While crystalline cellulose aggregate having
a particle diameter 7 is used jointly with water absorbent and gel-forming
base materials in JP- 1059841-A (or, EP-943326-A1), the use crystalline
cellulose having particle  diameters of 38 - 250 m is shown as preferred
mode, and the use of  crystalline cellulose having a particle diameter of
100 - 250 m is shown as 5 the practical example. In the present invention,
when using aggregated  crystalline cellulose within more preferable
particle diameter ranges as the  described above, even when used only
crystalline cellulose as carriers, a  remarkable feature is the ability to
achieve significantly higher insulin  absorption after nasal administration
of solubilized or non-solubilized 10 insulin in comparison with the prior
arts (even if it is not used jointly with  water absorbent and gel-forming
base materials in JP-1059841-A.).  Particularly preferred more specific
crystalline cellulose, which can achieve such actions and effects include,
includes but not limited to one  having a particle distribution of 15 10
w/w% or less of particle diameters below 25 m,  20 - 60 w/w% of particle
diameters of 25 - 38 m, 20 - 60 w/w% of particle diameters greater than 38
gm and up to 53 m,  and 10 w/w% or less of particle diameters exceeding 53
m, taking the entire  20 particle as 100 %. Particularly favored are such
aggregated crystalline cellulose that  substantially do not contain
particle diameters below 10 m. The term `substantially do not contain' as
used in the present specification  or invention shall be taken to mean no
particle or present only a small  25 percentage. When according to the
present invention, the mixing ratio of  powdered insulin and the aggregated
crystalline cellulose is adjusted to 1:1  



- 500 w/w, and more preferably 1:2 - 100. Composition that accord to the
present invention can be prepared  30 by homogenizing the above-mentioned
powdered insulin and aggregated  crystalline cellulose by a standard (for
example, a blender, a mixer). The  ambient conditions can be controlled,
relative humidity should not exceed  60 % and ideally should be below 40 %
at room temperature.  Subsequently, if required, particles of less than 10
m may be removed; 35 however, the inventor needed no removal operations on
the basis of their 8 experience.  Compositions in a different form that
accord to the present invention are, in addition to the above-mentioned
compositions, acceptable  provided that they do not exert any effect
contrary to the purpose of the  5 present invention, and this includes
other carriers or base materials, excipients, preservatives, antiseptics,
and absorption accelerants. For  example, other carriers might include
cellulose conductors such as  hydroxypropylcellulose,
hydroxypropylmethylcellulose, or methylcellulose  as described in
JP-1059841-A. When other carrier or diluting agents, are 10 used in this
manner, it is desirable that the compositions obtained be  cribrated.
According to the method of preparation of the present invention,  when the
proportions of powdered insulin and aggregated crystalline  cellulose used,
particularly the insulin proportion, are not particularly high 15 (e.g.
1/50 and above) or when excipients as mentioned above are not used,  the
particle diameter or particle distribution of the granulated composition
obtained is substantially the same as that of the aggregated crystalline
cellulose used. However if the particle diameter of the granulated
composition significantly exceeds that of the aggregated crystalline 20
cellulose, it is desirable that the composition be sifted to obtain the
specified particle diameter. The term `substantially the same' as used in
this specification shall be taken to mean a maximum difference in
comparison with the control diameter of 10 % and ideally, no greater than
5%. 25 The composition of the nasally administered insulin thus obtained
for the present invention can, when compared to conventional compositions,
achieve remarkably high insulin absorption. Accordingly, the granulated
composition of the present invention  enables the treatment of diabetes by
nasal administration to patients.  30 Nasal administration of such
granulated composition is possible using any device capable of efficient
delivery via the nasal mucosa, and devices  



already on the market (e.g.Jetlizer, Unisia Jecs Corporation.) may be used
as they are. The maximum or most appropriate dose to be administered to  35
diabetes patients will vary according to individual cases and the severity
of 9 the condition, and can not therefore be readily prescribed. However, a
medical specialist can, in consideration of serum insulin and glucose
concentrations and efficacy following normal subcutaneous injection,
determine the appropriate dosage in reference to the results of 5
administration to both cynomolgus monkeys and healthy adult humans  shown
below. Accordingly, the present invention also relates to a therapeutic
method for diabetes using the granulated insulin composition mentioned
above. 10 The present invention shall further be explained details of nasal
delivery of granulated insulin according to the present invention and
specific comparative examples, but it is not intended that the present
invention be restricted to these. The insulin used in these examples was
recombinant human insulin supplied by Intergene Co., Ltd. 15
Pharmacokinetic and Pharmacological Studies in Cynomolgus Monkeys Unless
specified, six male monkeys (body weight: 3 - 7 kg) in each  study group
were nasally administered once and serum insulin and glucose  20
concentrations were measured chronologically. Insulin and glucose
concentrations were measured by Enzyme  Immune Assay (EIA) and Glck
G-6-PDH, respectively. Each pharmaceutical preparation was placed in a
capsule, and  administered intranasally with an administration device
(Jetlizer, Unisia  25 Jecs Corporation). (1) 35 mg of powdered
water-insoluble insulin (28.7 IU/mg), received  as described above, and
crystalline cellulose compositions [Asahi Chemical  Industrial Co., Ltd.:
Avicel(r) PH-101 and Avicel(r) PH-F20 (965 mg of each)],  were thoroughly
mixed in a mortar to prepare nasal administration 30 compositions. 100 mg
of powdered water-insoluble insulin was then  dissolved in 1 mL of 0.1
N-hydrochloric acid, and water-soluble insulin was  prepared by adding 40
mL of purified water to the insulin solution and  freeze-drying. 36 mg of
powdered, water-soluble insulin (27.7 IU/mg)  obtained by this procedure
and 964 mg of the above-mentioned crystalline 35 cellulose were thoroughly
mixed, and the composition for nasal 10 



administration was administered to cynomolgus monkeys (n=6).
Pharmacokinetic parameters calculated from serum insulin concentrations
after administration are shown in Table 1 (mean value  SD). Serum insulin
concentration and glucose concentration-time curves  5 of each nasal
absorption formulation stated above are shown in Tables 1  and 2,
respectively. Raw data regarding Table 1 are shown in Tables 2 to 5. 11 '
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00to  16 Table 1 shows that when 16 IU/head of insulin was nasally
administered, the most favorable insulin absorption was seen in the order
water-insoluble insulin with Avicel(r) PH-F20, followed by water-soluble
insulin with Avicel(r) PH-F20, water-insoluble insulin with Avicel(r)
PH-101 5 (all these are the present invention), water-soluble insulin with
Avicel(r) PH- 101 (comparison), and it is clear that the compositions
according to the  present invention reached significantly high serum
insulin concentrations  in comparison with the comparative composition. 10
(2) Subsequent examples are of studies conducted with water-insoluble
insulin, which show good absorption, using various crystalline aggregate
carriers for nasal administration. 35mg of powdered water-insoluble
insulin (28.7 IU/mg), received as described above, and crystalline
cellulose  [Asahi Chemical Industrial Co., Ltd.: Avicel(r) PH-101 and
Avicel(r) PH-301, 



15 Avicel(r) PH-F20, and Avicel(r) PH-M15 (965 mg of each)], were
thoroughly  mixed in a mortar to prepare nasal administration compositions,
and each  was administered to cynomolgus monkeys (n=6). Pharmacokinetic
parameters calculated from serum insulin concentrations after
administration are shown in Table 6 (mean value f SD). 20 Serum insulin and
glucose concentration-time curves after nasal  administration of
compositions described above are shown in Figs. 3 and 4.  Raw data relating
to Fig. 3 are shown in Tables 7 to 10. 17 Table 6
DosageNumberCmaxTmaxT1/2AUCo_4 Kind of (IU/body)of(U/mL)(h)(h)(U- h/
preparation animalsmL) AVICEL166164.730.330.78129.78 PH-101 70.760.100.26
78.45 AVICEL166353.570.390.65328.13 PH-301174.910.140.10162.93
AVICEL166449.350.330.75361.55 PH-F20183.660.100.33167.55
AVICEL166225.400.281.09214.57 PH-M15 89.700.080.53 72.37 18  CD   ;;~-
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cocaoooi~caa~m  22 Table 6 shows that when 16 IU/head of insulin was
nasally  administered, the most favorable insulin absorption was seen in
the order  Avicel(r) PH-F20, followed by Avicel(r) 301, Avicel(r) PH-M15,
and Avicel(r) PH- 101 in that order, and it is clear that the compositions
according to the 5 present invention reached significantly high serum
insulin concentrations  in comparison with the comparative composition.
AUCo.4 (4Uh/mL) of  Avicel(r) PH-F20 was about three times that of
Avicel(r) PH-101 (see Fig. 3).  Avicel(r) PH-101 and Avicel(r) PH-F20 were
produced serially; Avicel(r) PH-101  being chopped and pulverized to form
Avicel(r) PH-F20. The method of 10 producing Avicel(r) 301 and Avicel(r)
PH-M15 was different from that of  Avicel(r) PH-101. Avicel(r) PH-F20,
Avicel(r) 301, Avicel(r) PH-M15, and AvicelO  PH- 101 have bulk densities
of 0.23, 0.39, 0.53,and 0.29 g/cm3, respectively. (3) Avicel(r) PH-F20
derivatives were classified into particle diameters  16 (see Table 11 for
sieve distribution), of 20 - 25 m (hereafter F-20 20 - 25 m), 25 - 38 pm
(hereafter F-20 25 - 38 m), 38 - 53 m (hereafter F-20 38 - 53 m), 25 - 53 m
(hereafter F-20 25 - 53 pm), 53 pm or below (hereafter  F-20 53 m or
below), and 53 pm or above (hereafter F-20 53 gm or above)  and nasally
admilnistered to cynomolgus monkeys as carriers, prepared in 20 the
proportions described above, for water-insoluble insulin (16 IU/head)  



and serum insulin and glucose concentrations were measured.
Pharmacokinetic parameters calculated from serum insulin concentrations
after administration are shown in Table 12 (mean value  SD). 23 Table 11
Sieve-throughSieve-throughSieve-through particle diameteramount (g)rate (%)
(m) 20 - 251.986.6 25 - 3812.3541.2 38 - 5313.2044.0 53 or more2.147.1
29.6798.9 Total(Loss amount: 0.33 g)(Loss rate: 1.1%) 24 olCAtoWtDt,,-)
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25 Serum insulin and glucose concentration-time curves after nasal
administration of preparations described above are shown in Figs. 5 and 6.
Raw data relating to Fig. 5 are shown in Tables 13 - 19. 26 (DCDG t%DCIO
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00 000CA CA mw o~01     Ct~cn-PCDO 33 Table 12 shows that when 16 IU/head
of insulin was nasally  administered, insulin absorption with unclassified
F-20 particles and  aggregated crystalline cellulose preparations with a
particle distribution  across a partial region of the diameter range was
slightly lower than the 5 maximum serum insulin concentration of F-20;
however, it was  significantly higher than that of the comparative
composition. As a  reference, the raw data of intravenous administration of
insulin injection  solution are shown in Table 20. 34 CDCAOP.,CoNDo
oN)o4c.0  ~oo cawv~~  w0o c _ce oa 0o ,ocno00 c  C - C 0tS9 
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omcc[.~cnkop  cu~cnc~~v~c~,   to  owcn00w 35 Pharmacokinetic and
Pharmacological Trials in Humans A composition with Avicel(r) PH-F20 as the
carrier was nasally  administered once and serum insulin and glucose
concentrations were  5 measured chronologically. Insulin and glucose
concentrations were measured by Enzyme  Immune Assay (EIA) and Glck
G-6-PDH, respectively. Each pharmaceutical preparation was placed in a
capsule, and  administered intranasally with an administration device
(Jetlizer, Unisia  10 Jecs Corporation). 35 mg of powdered water-insoluble
insulin (28.7 IU/mg), was  thoroughly mixed in a mortar with 965 mg of
Avicel(r) PH-F20 (hereafter F- 



20) and nasally administered to three healthy adult males.  Pharmacokinetic
parameters calculated from serum insulin concentrations 15 after
administration are shown in Table 21 (mean value  SD). Serum  insulin and
glucose concentration-time curves after nasal administration of
compositions described above are shown in Figs. 7 and 8. Raw data  relating
to Fig. 7 are shown in Table 22. 20 Table 21 Kind
ofDosageNumberCmaxTmaxTireAUCo_2 (IU/body)of(U/mL)(h)(h)(U h/ composition
examineemL) F2016321.800.281.3425.28  0.850.090.73 5.88 36  CD e-+   WNO
9)CpC7tQ~-JO 0CD 0  O I~+ND rP17C~t-+-7 ~~00OCTS`~   O lobt  OfPQ~00CD  
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CAco[.)C.0O OOCp00  37 Table 21 shows that granulated compositions related
to the present  invention show favorable serum insulin concentrations and
are excellent  nasal administration agents (refer to Fig.7 and 8). 5
Industrial Applicability Granulated compositions relating to the present
invention when  



nasally administered to mammals, including human beings, readily and
efficiently increase blood insulin concentrations. Accordingly, the present
10 invention can be utilized by pharmaceutical producers that provide such
compositions as well as by other medical industries. 38 CLAIMS A granulated
composition for nasal administration composed of  powdered insulin and its
carrier, aggregated crystalline cellulose,  the distinguishing features of
which are that the said insulin is not  solubilized, and that 90 w/w% or
more of said crystalline cellulose  aggregate has a cribriform particle
diameter range of 10 - 350 m  in one part or across the whole area, and the
said granulated  composition has a particle diameter falling substantially
within the  range of that prescribed for the said crystalline cellulose
aggregate. 2 The composition as described in Claim 1, in which the
crystalline  cellulose aggregate does not contain particles whose
cribriform  particle diameter substantially exceeds 150 m. 3 The
composition as described in Claim 1, in which 85 w/w% or more  crystalline
cellulose aggregate has a cribriform particle diameter  range of 20 - 60 m
in one part or across the whole area. 4 The composition as described in
Claim 1, having a cribriform  particle diameter range distributions of: 10
w/w% or less of particle diameters below 25 m,  20 - 60 w/w% of particle
diameters of 25 - 38 m, 20 - 60 w/w% of particle diameters greater than 38
m and up to 53  m, and 10 w/w% or less of particle diameters exceeding 53
m, taking the  entire particle as 100 %. 5 The composition as described in
Claim 1, having a crystalline  cellulose density of 0.20 - 0.65 g/cm3. 6 A
granulated composition for nasal administration composed of  powdered
insulin and its carrier, aggregated crystalline cellulose,  the
distinguishing features of which are that the said insulin is 39 soluble,
and that 85 w/w% or more of said crystalline cellulose  aggregate has a
cribriform particle diameter range of 20 - 60 m in  one part or across the
whole area, and the said granulated  composition has a particle diameter
falling substantially within the  range of that prescribed for the said
crystalline cellulose aggregate.. 7 The composition as described in Claim 6
having a cribriform  



particle diameter range distributions of: 10 w/w% or less of particle
diameters below 25 m,  20 - 60 w/w% of particle diameters of 25 - 38 m, 20
- 60 w/w% of particle diameters greater than 38 m and up to 53  m, and 10
w/w% or less of particle diameters exceeding 53 m, taking the  entire
particle as 100 %. 8 The use of crystalline cellulose aggregate as a
carrier for preparing  a granulated composition for nasal absorption,
containing insulin,  for the treatment of diabetes (in which 90 w/w% or
more of the  particles in the said aggregated crystalline cellulose has a
cribriform particle diameter range of 10 - 350 m in one part or  across the
whole area). 9 The use as described in Claim 8, in which 85 w/w% or more of
crystalline cellulose aggregate has a cribriform particle diameter  range
of 20 - 60 m in one part or across the whole area, and does  not contain
particles whose cribriform particle diameter  substantially exceeds 150 m.
10 The use as described in Claim 8, having a cribriform particle  diameter
range distributions of: 10 w/w% or less of particle diameters below 25 m,
20 - 60 w/w% of particle diameters of 25 - 38 m, 20 - 60 w/w% of particle
diameters greater than 38 m and up to 53 C 40 20 - 60 w/w% of particle
diameters greater than 38 m and up to 53  m, and 10 w/w% or less of
particle diameters exceeding 53 m, taking the  entire particle as 100 %. 11
A method for preparing a granulated composition for nasal  administration,
containing insulin, in which insulin and its carrier,  aggregated
crystalline cellulose, are homogeneously mixed in  proportions of 1:2 -
100, and in which the said insulin is not  solubilized, and in which 90
w/w% or more of the said crystalline  cellulose aggregate has a cribriform
particle diameter range of 10 - 350 m in one part or across the area. 12 A
method of treating diabetes in which a granulated formulation  composed of
powdered insulin and its carrier, aggregated  crystalline cellulose (the
distinguishing features of which are that  the said insulin is
non-solubilized, and 90 w/w% or more of the said  



crystalline cellulose aggregate has a cribriform particle diameter  range
of 10 - 350 m in one part or across the whole area), is  sprayed into the
nasal cavity of diabetes patients in a dosage that  contains insulin in a
sufficient amount to be an effective treatment  for diabetes. 13 The
therapeutic method as described in Claim 12, in which 85  w/w% or more of
crystalline cellulose aggregate has a cribriform  particle diameter range
of 20 - 60 m in one part or across the  whole area, and does not contain
particles whose cribriform particle  diameter substantially exceeds 150 m.
14 The therapeutic method as described in Claim 12 having a  cribriform
particle diameter range distributions of: 10 w/w% or less of particle
diameters below 25 m,  20 - 60 w/w% of particle diameters of 25 - 38 m, 20
- 60 w/w% of particle diameters greater than 38 m and up to 53 41 m, and 10
w/w% or less of particle diameters exceeding 53 m, taking the  entire
particle as 100 %. 


