
SHORT-CHAIN PEPTIDES AS PARATHYROID HORMONE (PTH) RECEPTOR AGONIST Field of
Invention: The present invention relates to novel short-chain peptides as
PTH receptor agonist of general formula (I), their pharmaceutically
acceptable salts and pharmaceutical compositions containing them. A-Z
i-Z2-Zs-Z -Zs-Z -Z7-Zg-Zg-Z io-Z 11-Z 12-Z 13-Z 14-Z 15-B (I) The present
invention also relates to processes for preparing compounds of general
formula (I), their pharmaceutically acceptable salts and pharmaceutical
compositions containing them. Background to the invention: Osteoporosis is
a skeletal disorder characterised by diminished bone mass, decreased bone
mineral density (BMD), decreased bone strength and associated with an
increased risk of bone fracture (Lane J . M., et al., Clin. Orthop. Relat.
Res., 372, 2000, 139-150). Osteoporotic fractures most often occur in the
vertebrae, hips or the femoral neck. These fractures severely impair the
quality of life because of pain, long-lasting immobility and poor recovery.
Bone comprises of several different cell types. Osteoblast (bone formation)
lays down new bone from the mineral present in the extracellular milieu
around the cells. Osteoclasts (bone loss) remove old bones, releasing the
minerals compiled within bone back into the extracellular matrix. The
balance between adequate new bone being deposited and old bone being
removed is what gives bone its extremely beneficial properties.
Osteoporosis occurs when the rate of the bone resorption is greater than
the rate of bone formation (Seeman E., et al., N. Engl. J. Med., 354(21),
2006, 2250-2261). Postmenopausal estrogen deficiency is the most common
cause of osteoporosis in women, as estrogen puts a break on osteoclast
lifespan. Other major risk factors in the development of osteoporosis
include: low calcium intake, vitamin D deficiency, type-1 diabetes,
rheumatoid arthritis, long-term use of medication such as anticonvulsants
and corticosteroids and low levels of testosterone in men (Cole Z. A., et
al., Curr. Rheumatol. Rep., 10(2), 2008, 92-96; Harvey, N., etal., Curr.
Rheumatol. Rep., 5(1), 2003, 75-81).Patients with osteoporosis would
benefit from new therapies designed to promote fracture repair or from
therapies designed to prevent or lessen the fractures associated with the
disease (Lindsay R., Lancet, 341(8848), 1993, 801-805). At present, there
is no effective cure for osteoporosis, though estrogen, raloxifene
(oestrogen receptor modulators), calcitonin and the bisphosphonates
(etidronate, alendronate and risedronate) are used to treat the disease
with varying levels of success through their action to decrease bone
resorption (Recker R. R., J. Clin. Endocrinol. Metab., 1993, 76(1), 14-16).
Native human Parathyroid Hormone (PTH ) is an 84 amino acids polypeptide
that acts as the most important regulator of calcium homeostasis in the
human body through its direct action on bone and kidneys (Kronenberg H. M.,
Bringhurst F. R., Nussbaum S. R., Jppner H., Abou-Samra A. B., In Handbook
of Experimental Pharmacology, Mundy, G. R., and Martin, T. J., (eds), pp.
185-201, Springer- Verlag, Heidelberg (1993)). PTH synthesis and release
from the parathyroid glands are controlled principally by the serum calcium
level; a low level stimulates and a high level suppresses both hormone
synthesis and release. PTH in-turn, maintains the serum calcium level by
directly or indirectly promoting calcium entry into the blood. PTH
contributes to net gastrointestinal absorption of calcium by favouring the
renal synthesis of the active form of vitamin D. PTH promotes calcium
reabsorption from bone, indirectly by stimulating differentiation of the
osteoclasts (bone-resorbing cells). Administration of PTH via parenteral
route efficiently increases bone mineral density (BMD), bone strength and
reduces the incidence of new osteoporotic fractures in osteoporotic
patients (Greenspan S. L., et al., Ann. Intern. Med., 146(5), 2007, 326-
339; Neer R. M., et al., N. Engl. J. Med., 344, 2001, 1434-1441). PTH
exerts all these effects primarily through its interaction with a cell
surface PTH receptor, which is expressed in numerous tissues, most
abundantly in kidney, bone and growth plate chondrocytes (Lanske B., et
al., Crit. Rev. Eukaryot. Gene Expr., 8, 1998, 297-320). The PTH receptor
is homologous in primary structure to a number of other receptors that bind
peptide hormones, such as secretin, calcitonin and glucagon; together,
these receptors form a distinct family called G-protein coupled receptors
(GPCR/ GPCRs) family B (Kolakowski L. F., Receptor Channels, 2, 1994, 1-7).
The GPCR comprise an extracellular N-terminal domain of 100-160 residues,
connected to 



a juxtamembrane domain (J-domain) of seven membrane-spanning a-helices with
intervening loops and a C-terminal tail (Donnelly D., FEBS Letts., 409,
1997, 431-436). The Class B GPCRs are activated by endogenous peptide
ligands of intermediate size, typically 30-40 amino acids (Hoare, S. R. J.,
Drug. Discovery Today, 10, 2005, 423-427). A general mechanism of peptide
ligand interaction with class B GPCRs has emerged and is termed as the
'two-domain' model. The C-terminal portion of the peptide binds the
N-domain of the receptor, confirm binding of ligand with the receptor and
the N-terminal ligand region binds the J-domain, an interaction that
activates the receptor and stimulates intracellular signaling (Ji T. H., et
al., J. Biol. Chem., 273, 1988, 17299-17302; Hjorth, S. A., et al.,
Regulatory Peptides, 64, 1996, 70). PTH binds to the PTH receptor with
affinity in the nM range; the ligandoccupied receptor transmits a signal
across the cell membrane to intracellular effector enzymes through a
mechanism that involves intermediary heterotrimeric GTP-binding proteins (G
proteins). The primary intracellular effector enzyme activated by the PTH
receptor in response to PTH peptide is adenylyl cyclase (AC) (Goltzman D.,
J. Bone Miner. Res., 15(3), 2000, 605-608). Thus PTH induces increase in
the second messenger, cyclic adenosine monophosphate (cAMP) which regulates
the poorly characterized downstream cellular processes involved in bone
remolding (Juppner H., et al., Science, 254, 1991, 1024-1026). Other
signalling pathways of this receptor, such as elevation of intracellular
calcium, phospholipase C-dependent and independent activation of protein
kinase C, have been described. Since PTH regulates blood calcium and the
phosphate levels and exhibit potent anabolic (bone-forming) effects, the
parathyroid hormone and its derivatives represent potential therapeutic
agent for the treatment of osteoporosis (Slovik D. M., et al., J. Bone
Miner. Res., 1, 1986, 377-381; Dempster D. W., et al., Endocr. Rev., 14,
1993, 690-709). Synthetic PTH (1-34) exhibits full bioactivity in most
cell-based assay systems, has potent anabolic effects on bone mass in
animals and has recently been shown to reduce the risk of bone fracture in
postmenopausal osteoporotic women. In human trials on postmenopausal women,
daily subcutaneous injections of low doses of PTH (1-34) were shown to
result in impressive bone formation in the spine and femoral neck with
significant reduction in incidence of vertebral fractures (Neer R. M., et
al., N. Engl. J. Med., 344, 2001, 1434-1441; Dempster D. W., et al.,
Endocr. Rev., 14, 1993, 690-709). These clinical data reveal PTH as one of
the most efficacious agents tested for osteoporosis. Under the brand name
Forteo (Eli Lilly), PTH (1-34) in the form of teriparatide acetate has been
approved for the treatment of osteoporosis.PTH derivatives include
polypeptides that have amino acid substitutions or are truncated relative
to the full-length molecule. Both the N and C-terminal truncated forms of
PTH (1-34) has been studied. Additionally, amino acid substitutions within
the truncated polypeptides have also been investigated. (Azurani A., et
al., J. Biol. Chem., 271, 1996, 1493 1-14936). It has been known that
residues in the 15-34 domain of PTH peptide contribute importantly to
receptor binding affinity, while N-terminal 1-14 amino acids of PTH peptide
are responsible for the activation of receptor (Naussbaum S. R., et al., J.
Biol. Chem., 255, 1980, 10183-10187; Gardella T. J., et al., Endocrinology,
132, 1993, 2024-2030; Takasu H., et al., Biochemistry, 38, 1999,
13453-13460; Hoare S. R. J., et al., J. Biol. Chem., 276, 2001, 7741-7753;
Luck M. D., et al., Molecular Endocrinology, 13, 1999, 670-680). Truncated
PTH (1-34) derivatives such as cyclised PTH (1-17), PTH (1-28) and PTH
(1-31) are active in most assay systems and promote bone-formation
(Whitfield J. F., et al., J. Bone Miner. Res., 12, 1997, 1246-1252; WO 2007
/ 1301 13 A2; WO 2008 / 068487; Whitefild J. F., et al., Calcif. Tissue
Int., 56, 1995, 227-231; Rixon R. H., et al., J. Bone Miner. Res., 9, 1994,
1179-1 189; Whitfield J. F., et al., Trends Pharmacol. Sci., 16, 1995,
372-386; Whitfield J . F., et al., Calcif. Tissue Int., 58, 1996, 81-87).
But these peptides are still too large for efficient non-parenteral
delivery. The discovery of an even smaller PTH agonist would be an
important advance in the effort to develop new treatments for osteoporosis.
Unfortunately, due to the large molecular weight of PTH peptide, its
therapeutic application has been limited, since its synthesis is
technically difficult and therefore expensive and the only possible
administration mode is the injection route. Moreover, PTH is highly
susceptible to protease attack and must be stored at low temperature due to
its low stability. In addition to these technical limitations, tolerability
is limited by transient mobilization of calcium and hypercalcemia also the
toxicological data and in particular the unfavourable results of
cancerogenesis studies (dose and treatment duration dependent increased
risk of osteosarcoma) induce a cautious use of PTH (1- 34) (Vahle J. L.,
Toxicol. Pathos., 32(4), 2004, 426-438; Whitfiel J. F., Medscape Womens
Health, 6(5), 2001, 7; Kuijpers G., BMJ, 324(7335), 2002, 435-436). On the 



other hand, low molecular weight peptides, for instance those consisting of
the first 14 or 11 amino acids of PTH (PTH(I-H) and PTH(I-I l)), proved to
be inactive or exhibited very low biological activity, in animal models
(Tregear G. W., et al., Endocrinology, 93, 1973, 1349-1353; Gardella T. J.,
et al., J. Biol. Chem., 266, 1991, 13141-13146).Therefore, during last
decade, investigation has focused on development of PTH-derived low
molecular weight peptides with improved biological profile, preferably
orally bioavailable, protease resistant, easy to synthesis and exhibit a
greater safety index. Recently, it was found that the activity of low
molecular weight peptides can be improved by introducing helix stablising
unnatural amino acids at specific positions. For example, PTH(I-I l )
analogs ([AIa , Glnio, Argn]-PTH(l-l l), [AIa , GIn10, Har, i]-PTH(l-l l )
and [Aib,,3; Gln, 0; Har,,]-PTH(l-l l)) and PTH (1-14) analogs, such as
[AC5Ci, Aib3, Glnio, Harn, Alai2, Trp i4]PTH(l-14) stimulate cAMP, in nM
range (WO 03/009804; WO 04/093902). Several studies were carried out to
find low molecular weight peptides with PTH-like activity (Reidhaar-olson
J. F., et al., MoI. Cell. Endocrinology., 160, 2000, 135-147; Shimizu M.,
et al., J. Biol. Chem., 275, 2000, 21836-21843; Shimizu M., et al.,
Endocrinology, 142, 2001, 3068-3074; Shimizu N., et al., J. Biol. Chem.,
276, 2001, 49003-49012; WO 03/009804). Although short analogues consisting
of as little as 11 amino acids (derivatives of first 1-1 1 residues of PTH
peptide, Seq. ID. No.2) can activate the PTH receptor (in vitro) with low
potency (WO 04/067021), however, in animal models (in vivo) bone-anabolic
activity of these analogues has not been reported. In conclusion, agonist
activity on cAMP-signalling pathway of the PTH receptor (in vitro) alone is
not at all predictive for bone-anabolic activity in vivo. In the present
investigation, surprisingly, we found that homologous substitution
(derivatives) of N-terminal sequence of PTH (1-34) peptide (first 1-14 or
1- 15 residues, Seq. ID. No. 3 and 4) with unnatural amino acids resulted
in the identification of novel class of short-chain peptides having potent
PTH receptor agonistic activity, more specifically PTH-I receptor agonistic
activity, at varying degree of selectivity. To enhance the duration of
action and stability against proteolytic enzyme, we have site-specifically
modified the short-chain peptides with unnatural amino acids and succeeded
in identifying metabolically stable and highly potent shortchain peptides.
Some of the short-chain peptides showed bioavailability even by oral route
of administration, while retaining PTH-I receptor agonistic activities. PTH
(1-34) sequences alignment shown below represents the primary structural
relationships: PTH (1-34): ISVSEIQL1VIHNLGKH 14LNSMERVEWLRKKLQDVHNF 34
(Seq. ID No: 1). PTH (1-11): 'SVSEIQLMHNL 1 1 (Seq. ID No: 2)PTH (1-14):
1SVSEIQLMHNLGKH 14 (Seq. ID No: 3) PTH (1-15): ISVSEIQLMHNLGKHL I5 (Seq. ID
No: 4) Single-letter abbreviations for amino acids can be found in Zubay,
G., Biochemistry 2nd ed., 1988, MacMillan Publishing, New York, p. 33.
Prior art A series of conformationally constrained parathyroid hormone
peptide (PTH) analogs and derivatives, have been reported with general
formula Xaal-Xaal 1 and / or Xaal-Xaal4, wherein Xaal-Xaal 1 and / or
Xaal-Xaal4 represent the first l-l 1 and / or 1-14 N-terminal residues of
PTH peptide (SVSEIQLMHNL; Seq. ID No. 2 and SVSEIQLMHNLGKH; Seq. ID No. 3),
with some analogs wherein Xaal and Xaa3 represent either Aib OrAC5C, Xaa8
represent NIe; XaalO represent Q, Xaal 1 represent Har, Xaal 2 represent
Ala and Xaal 4 represent W (WO 03 / 009804 A2; US 2006 / 7153951 B2; US
2007 / 0 117157 Al; US 2007 / 0203071 Al; US 2006 / 0019902 Al; US 2007 /
0161569 Al; US 2007 / 0 111946 Al; Gardella T. J., et al., J. Biol. Chem.
2000, 275, 21836-21843; Gardella T. J., et al., Endocrinology, 2001, 142,
3068-3074; Gardella T. J., et al., J. Biol. Chem., 2001, 52, 49003-49012).
Recently, some nonpeptide PTH agonist are also reported in literature but
none of them were found to have potential in in-vivo animal models (US 2007
/ 0099940 Al; WO 2005 / 077918 Al). Summary of the invention The present
invention describes a group of novel short-chain peptides that function as
agonist of the PTH receptor, having different degree of affinity towards
the PTH / PTH-I receptor and useful for the treatment of osteoporosis.
These short-chain peptides are defined by the general formula (I) as given
below. The short-chain peptides of the present invention are useful for the
treatment or prevention of hypoparathyroidism and diseases characterized by
bone mass reduction or bone loss, 



such as osteoporosis, postmenopausal osteoporosis and for stimulating bone
repair. The present invention provides novel short-chain peptides of
formula (I), which primarily act as a PTH/ PTH-I receptor agonist. These
short-chain peptides exhibit increased metabolic stability against
proteolytic enzymes. Most of short-chain peptides were found to be stable
in rat plasma upto 24 hours (in vitro), showed increased stability against
GIT enzymes such as pepsin and acidic stomach pH and also against liver
microsomes (in vitro). Due to increased metabolic stability, other than
parenteral route of administration, some of these short-chain peptides can
also be delivered by oral route of administration.Preferred embodiments A
preferred embodiment of the present invention is to provide novel
short-chain peptides of general formula (I), novel intermediates involved
in their synthesis, their pharmaceutically acceptable salts and
pharmaceutical compositions containing them or their mixtures, suitable for
the treatment/mitigation/regulation of bone disorders. In a further
preferred embodiment, is provided pharmaceutical compositions containing
short-chain peptides of general formula (I), their pharmaceutically
acceptable salts, solvates and their mixtures having pharmaceutically
acceptable carriers, solvents, diluents, excipients and other media
normally employed in their manufacture. In a still further preferred
embodiment is provided the use of the novel shortchain peptides of the
present invention as agents for stimulating new bone formation and treating
and / or preventing osteoporosis and related bone disorders, by
administering a therapeutically effective and non-toxic amount of the short
chain peptides of formula (I), or their pharmaceutically acceptable
compositions to the mammals those are in need of such treatment.
Abbreviations used The following abbreviations are employed in the examples
and elsewhere herein: Abu(CN) = 2-amino-4-cyanobutanoic acid, Aib =
a-Amino-isobutyric acid, AIa= Alanine, 2-amino-2-methyl-5-phenylpentanoic
acid, a-Me-Bip(OMe)= a-methylated Bip(OMe), aMe-Har = alpha-methyl-Har,
aMe-K = alpha-methyl-Lys, aMe-M = alpha-methyl-Met, aMe-Nle =
alpha-methyl-Norleucine, CtMe-PrO= alpha-methyl-Proline, ct-Me-Phe =
alpha-methyl-phenylalanine, ct-Me-2F-Phe =
alpha-methyl-2-fluorophenylalanine, a-Me-2,6-F-Phe =
alpha-methyl-2,6-diflurophenylalanine, ctMe-R = alpha-methyl-Arg,aMe-Trp=
alpha-methyl-Tryptophan, alpha-methyl- Valine, ACsC= 1-amino cyclopropane
carboxylic acid, ACsC= 1-amino-cyclopentanecarboxylic acid, AC C=
1-amino-cyclohexanecarboxylic acid, ACN = Acetonitrile, APPA =
2-amino-5-phenylpentanoic acid, Arg= Arginine, AFg(NO2) = Arginine(Nitro),
Asp= Aspartate, Asn= Asparagine, Bn = Benzyl, Boc = tert-Butoxycarbonyl,
Bip(OMe)= 2'-ethyl-4'-methoxy-biphenylalanine, Bu'= O-tert-butyl group,
cAMP= Adenosine 3',5'-cyclic monophosphate, Cit = Citrulline, DCM =
Dichloromethane, DMF = N,N-Dimethylformamide, DIPCDI=
Di-isopropylcarbodiimide, DIPEA= Diisopropylethylamine, Et = Ethyl, 



Et2O = Diethyl ether, EtMet = Ethionine, Fmoc = Fluorenylmethoxycarbonyl,
2F-Phe = 2-fluorophenylalanine, g = Gram (s), GIy= Glycine, GIu= Glutamate,
GIn= Glutamine, He= Isoleucine, h = Hour (s), His= Histidine,Har =
Homoarginine, HoCit = Homocitrulline, HoGIu = Homoglutamic acid, HoLeu =
Homoleucine, HOBt = 1-Hydroxybenzotriazole, HOAt=
7-Aza-hydroxybenzotriazole, HBTU =
2-(lH-benzotriazole-l-yl)-l,l,3,3-tetramethyl aminium hexafluorophosphate,
HPLC = High Performance Liquid Chromatography, K(Biotin) = Lysine(Biotin),
K(NO2)= Lysine(Nitro), L = Liter, LC /MS = Liquid Chromatography / Mass
Spectrometry, Lys= Lysine, Me = Methyl, Met= Methionine, Min = minute (s),
mL = milliliter, ml = microliter, mg = milligram (s), mmol = millimole (s),
MS= Mass Spectrometry, Nva = Norvaline, NIe = Norleucine, (NMe)M =
N-methyl-Met, (NMe)NIe = N-methy 1-N Ie, (NMe)K = N-methyl-Lys, (NMe)R =
N-methyl-Arg, (NMe)Har = N-methyl-Har, Orn = Ornithine, Om(NO2)=
Ornithine(Nitro), po: per-oral administration, Phe= Phenylalanine, PTH=
Parathyroid Hormone, PTH-Ir agonist = Parathyroid Hormone receptor
agonist,PyBOP = Benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate, Pyr= Pyroglutamic acid, Pro= Proline, sc= Subcutaneous
route of administration, SPPS = Solid Phase Peptide Synthesis, SMet=
Selenomethionine, TMS = Trimethylsilyl, TIPS = Triisopropylsilane, TFA =
Trifluoroacetic acid, TBTU=
2-(lH-benzotriazole-l-yl)-l,l,3,3-tetrarnethylaminium tetrafluoroborate,
Trt= Trityl group, Tf = Tryptophan, VaI= Valine, WR= Wistar Rats. Brief
description of the accompanying drawings Figure 1: In vitro DRC and EC50
determination of PTH(I -34) (Figure A) and Seq. BO No. Ill (Figure B), in
Rat PTH-I R assay (agonistic activity, measured by amount of cAMP
released). Figure 2: Examples of orthogonally protected amino acids used in
Fmoc based-solid 



phase peptide synthesis (SPPS) of short-chain peptides. Figure 3: In vivo
DRC study with Seq. ID No. Ill (Figure A: % increase in serum Ca2+ levels;
Figure B: % decrease in serum PO4 levels), in OVX Female Rat. Figure 4:
Changes in biochemical parameters and femur weight, in OVX Rat after 6
weeks treatment with Seq. D) No. Ill and PTH(l-34). Figure 5: Histological
sections of the femur, in OVX rats after 6 weeks treatment with Seq. ID No.
111. Figure 6: Histological sections of the tibia in OVX rats after 6 weeks
treatment with Seq. D No. 111. Figure 7: Histological sections of the
lumbar vertebrae in OVX rats after 6 weeks treatment with Seq. H) No. 111.
Detailed description of the invention In accordance with the present
invention, synthetic short-chain peptides having the structural formula
(I), which showed PTH-I receptor agonistic activity, are disclosed. These
short-chain peptides exhibit increased metabolic stability toproteolytic
cleavage, as most of short-chain peptides were found to be stable in rat
plasma upto 24 hours (in vitro), showed increased stability against GIT
enzymes such as pepsin and acidic stomach pH and also against liver
microsomes (in vitro). Due to increased metabolic stability, some of these
short-chain peptides can also be delivered by oral routes of
administration, for the treatment / prevention of hypoparathyroidism and
diseases characterized by bone mass reduction, such as osteoporosis,
postmenopausal osteoporosis and for stimulating bone repair. The present
invention thus discloses novel short-chain peptides as PTH receptor agonist
having the following structure (I) A-Z i-Z2-Z3-Z4-Z 5-Z -Z7-Zg-Z 9 Z io-Z
11-Z 12 Z [3 Z 14-Z 15~B (I) wherein, 'A' represents the groups -NH-Ri or
R3-CO-NH-, wherein Ri represents hydrogen, Biotin, or optionally
substituted linear or branched (Cp ) alkyl chain, or suitable amino acids
such as pyroglutamic acid (Pyr), Pro (P), alpha-methyl-Proline (aMe-P), VaI
(V), N-methyl-valine (NMe-V), alpha-methyl-Valine (aMe-V), Lys(Biotin),
Lys(alkyl), Lys(acetyl); R3 is selected from optionally substituted linear
or branched (Ci- I8) alkyl chain, (C|- 6)alkoxy, (C3-C ) cycloalkyl, aryl,
heteroaryl or arylalkyl groups; In a preferred embodiment, the aryl group
is selected from phenyl, napthyl, indanyl, fluorenyl or biphenyl, groups;
the heteroaryl group is selected from pyridyl, thienyl, furyl, imidazolyl,
benzofuranyl groups; the arylalkyl groups represent groups wherein the aryl
group is attached to an alkyl groups as defined elsewhere in the
specification. 1B' represents -COOR 2, -CONHR2 or CH2OR2, wherein R2
represents H or suitable amino acids such as VaI (V), alpha-methyl-Valine
(aMe-V), Lys(Biotin), Lys(alkyl), Lys(acetyl) and the like; Each of Zi Z3 &
Z12 may be same or different and independently represents naturally or
unnaturally occurring amino acids selected from the group comprising of
Ser(S), alpha-methyl-Serine (aMe-S), VaI (V), alpha-methyl-Valine (aMe-V),
Pro (P), alpha-methyl-Proline (aMe-P), GIy(G), AIa(A), a-amino-isobutyric
acid (Aib), 1-amino cyclopropane carboxylic acid (AC C),
1-amino-cyclopentanecarboxylic acid (AC5C), 1-amino-cyclohexanecarboxylic
acid (ACeC); Z represents either a VaI (V) or aMe-Val (aMe-V); Each of Z4,
Z & Z10, rnay be same or different and independently represents a naturally
or unnaturally occurring amino acid selected from the group comprising of
GIu(E), Homoglutamic acid (HoGIu), 2-amino-4-cyanobutanoic acid (Abu(CN)),
Asp(D), Asn(N), GIn(Q), Aib; Each of Zs, Z & Z9 may be same or different
and independently represents a naturally or unnaturally occurring amino
acid selected from the group comprising of Leu (L), He (1), NIe
(Norleucine), Nva (Norvaline), HoLeu (Homoleucine), Abu(CN), His (H), Phe
(F), alpha-methyl-phenylalanine (-a-Me-Phe-), alpha-methyl-2-
fluorophenylalanine (-a-Me-2F-Phe-) or
alpha-methyl-2,6-diflurqphenylalanine (-a- Me-2,6-F-Phe-) or
2-fluorophenylalanine (-2F-Phe-) as below; a-Me-2F-Phe a-Me-2,6-F-Phe
2F-Phe Z represents a naturally or unnaturally occurring amino acid
selected from the group comprising of Met, N-methyl-Met ((NMe)M),
alpha-methyl-Met (aMe-M), alpha-methyl-Valine (aMe-V), Leu, NIe,
N-methyl-Nle ((NMe)NIe), alpha-methyl- Norleucine (aMe-Nle), Nva, HoLeu,
Ethionine (EtMet), selenomethionine (SMet), VaI; 



Zu and Z13 may be same or different and independently represents a
naturally or unnaturally occurring amino acid selected from the group
comprising of Aib, Pro(P), aMe-Pro, Lysine (K), Lysine-Biotin (K(Biotin)),
Lysine(Nitro); K(NO2), Arginine (R), Arginine(Nitro); (ATg(NO )),
Homoarginine (Har), Ornithine (Orn), Ornithine(Nitro); Om(NO2), Citrulline
(Cit), Homocitrulline (HoCit), Phe (F), alphamethyl- phenylalanine
(-a-Me-Phe-), alpha-methyl-2-fluorophenylalanine (-a-Me-2FPhe-) or
alpha-methyl-2,6-diflurophenylalanine (-a-Me-2,6-F-Phe-) or 2-
fluorophenylalanine (-2F-Phe-);Z represents a naturally or unnaturally
occurring amino acid selected from the group comprising of
2'-ethyl-4'-methoxy-biphenylalanine (Bip(OMe)), a-methylated Bip(OMe)
[aMe-Bip(OMe)], aMe-Tf , alpha-methyl-phenylalanine (-a-Me-Phe-),
alpha-methyl-2-fluorophenylalanine (-a-Me-2F-Phe-), alpha-methyl-2,6-
diflurophenylalanine (-a-Me-2,6-F-Phe-) or 2-fluorophenylalanine (-2F-Phe-)
as below: a-Me-Phe a-Me-2F-Phe a-Me-2,6-F-Phe 2F-Phe Zi5 may be present or
absent. Zi5 when present represents a naturally or unnaturally occurring
amino acid selected from the group comprising of 2-amino-5- phenylpentanoic
acid (APPA) or 2-amino-2-methyl-5-phenylpentanoic acid (a-Me- APPA); In an
embodiment of the present invention are provided modified PTH analogues of
formula (I) wherein 'A' represents the groups -NH-Ri or R3-CO-NH-,wherein
Ri represents hydrogen, Biotin or suitable amino acids such as pyroglutamic
acid (Pyr), Pro (P), VaI (V), and all other symbols are as defined earlier;
In another embodiment of the invention is provided compounds of formula (I)
wherein, R3 is selected from optionally substituted linear or branched
(Q-ig) alkyl chain and all other symbols are as defined earlier; In another
embodiment of the invention is provided compounds of formula (I) wherein,
1B' represents -COOR 2, -CONHR2 wherein R2 represents H or suitable amino
acids such as VaI (V), alpha-methyl-Valine (aMe-V), Lys(Biotin) and all
other symbols are as defined earlier; In another embodiment of the
invention is provided compounds of formula (I) wherein, each of Zi, Z3 &
Zi2 may be same or different and independently represents naturally or
unnaturally occurring amino acids selected from the group comprising of
AIa(A), a-amino-isobutyric acid (Aib), 1-amino cyclopropane carboxylic acid
(AC C), 1-amino-cyclopentanecarboxylic acid (ACsC),
1-amino-cyclohexanecarboxylic acid (AC C) and all other symbols are as
defined earlier; In another embodiment of the invention is provided
compounds of formula (I) wherein Z2 represents a naturally or unnaturally
occurring amino acid selected from the group comprising of VaI(V) and all
other symbols are as defined earlier; In a still further embodiment of the
invention is provided compounds of formula (I) wherein, each of Z , Z &
Zio, may be same or different and independently represents a naturally or
unnaturally occurring amino acid selected from the group comprising of
GIu(E), GIn(Q), Aib and all other symbols are as defined earlier; In
another embodiment of the invention is provided compounds of formula (I)
wherein each of Z5, Z7 & Z9 may be same or different and independently
represents a naturally or unnaturally occurring amino acid selected from
the group comprising of Leu (L), He (I), NIe, HoLeu (Homoleucine), His (H),
alpha-methyl-2- fluorophenylalanine (-a-Me-2F-Phe-),
alpha-methyl-2,6-diflurophenylalanine (-a-Me- 2,6-F-Phe-) and all other
symbols are as defined earlier; In another embodiment of the invention is
provided compounds of formula (I) wherein Z represents a naturally or
unnaturally occurring amino acid selected from the group comprising of Met,
alpha-methyl-Met (aMe-M), NIe, N-methyl-Nle ((NMe)NIe) and all other
symbols are as defined earlier;In another embodiment of the invention is
provided compounds of formula (I) wherein each of Zn and Z13 may be same or
different and independently represents a naturally or unnaturally occurring
amino acid selected from the group comprising of Aib, aMe-Pro, Lysine (K),
Lysine-Biotin (K(Biotin)), K(NO2), Arginine (R), Arg(NO2), Homoarginine
(Har), Ornithine (Orn), Om(NO 2), Citrulline (Cit), Homocitrulline (HoCit),
alpha-methyl-2-fluorophenylalanine (-a-Me-2F-Phe-), alphamethyl-
2,6-diflurophenylalanine (-a-Me-2,6-F-Phe-) and all other symbols are as
defined earlier; In another embodiment of the invention is provided
compounds of formula (I) wherein Zi4 represents a naturally or unnaturally
occurring amino acid selected from the group comprising of
2'-ethyl-4'-methoxy-biphenylalanine (Bip(OMe)), a- methylated Bip(OMe)
[aMe-Bip(OMe)], alpha-methyl-2-fluorophenylalanine (-a-Me- 



2F-Phe-), alpha-methyl-2,6-diflurophenylalanine (-a-Me-2,6-F-Phe-) and all
other symbols are as defined earlier; In another embodiment of the
invention is provided compounds of formula (I) wherein Zi5 is present and
represents naturally or unnaturally occurring amino acid selected from the
group comprising of 2-amino-5-phenylpentanoic acid (APPA) or 2-
amino-2-methyl-5-phenylpentanoic acid (a-Me-APPA); In a preferred
embodiment, the present invention discloses modified PTH analogues of
formula (I) wherein 'A' represents the groups -NH-Ri or R3-CO-NH-, wherein
Ri represents hydrogen, Biotin or suitable amino acids such as pyroglutamic
acid (Pyr), Pro (P), VaI (V); R3 is selected from optionally substituted
linear or branched (Ci- I8) alkyl chain; 'B' represents -COOR 2, -CONHR
wherein R is as defined earlier; each of Zi, Z3 & Z may be same or
different and independently represents a naturally or unnaturally occurring
amino acids selected from the group comprising of AIa(A),
a-amino-isobutyric acid (Aib), 1-amino cyclopropane carboxylic acid (AC3C),
1-amino-cyclopentanecarboxylic acid (AC5C), 1-aminocyclohexanecarboxylic
acid (AC C); Z2 represents a VaI (V); each of Z , Z and Zio, may be same or
different and independently represents a naturally or unnaturally occurring
amino acid selected from the group comprising of GIu(E), GIn(Q), Aib; Zs Z
and Z9 may be same or different and independently represents a naturally or
unnaturally occurring amino acid selected from the group comprising of Leu
(L), lie (I), NIe, HoLeu (Homoleucine), His (H),
alpha-methyl-2-fluorophenylalanine (-a-Me2F-Phe-),
alpha-methyl-2,6-diflurophenylalanine (-a-Me-2,6-F-Phe-); Z8 represents a
naturally or unnaturally occurring amino acid selected from the group
comprising of Met, alpha-methyl-Met (aMe-M), NIe, N-methyl-Nle ((NMe)NIe);
Z & Zi3 may be same or different and independently represents a naturally
or unnaturally occurring amino acid selected from the group comprising of
Aib, aMe-Pro, Lysine (K), Lysine- Biotin (K(Biotin)), K(NO2), Arginine (R),
Arg(NO2), Homoarginine (Har), Ornithine (Om), Om(NO2), Citrulline (Cit),
Homocitrulline (HoCit), alpha-methyl-2- fluorophenylalanine
(-a-Me-2F-Phe-), alpha-methyl-2,6-diflurophenylalanine (-a-Me- 2,6-F-Phe-);
Z H represents a naturally or unnaturally occurring amino acid selected
from the group comprising of 2'-ethyl-4'-methoxy-biphenylalanine
(Bip(OMe)), a- methylated Bip(OMe) [aMe-Bip(OMe)],
alpha-methyl-2-fluorophenylalanine (-a-Me- 2F-Phe-),
alpha-methyl-2,6-diflurophenylalanine (-a-Me-2,6-F-Phe-); Zi5 when present
represents a naturally or unnaturally occurring amino acid selected from
the group comprising of 2-amino-5-phenylpentanoic acid (APPA) or
2-amino-2-methyI-5- phenylpentanoic acid (a-Me-APPA). The substituents on
any of the groups defined above may be selected from hydroxyl, oxo, halo,
thio, nitro, amino, alkyl, alkoxy, haloalkyl or haloalkoxy groups; The term
'natural amino acids' indicates all those twenty amino acids, which are
present in nature. The term 'unnatural amino acids' or 'non-natural amino
acids' preferably represents either replacement of L-amino acids with
corresponding D-amino acids such as replacement of L-AIa with D-AIa and the
like or suitable modifications of the L or D amino acids, amino alkyl
acids, either by a-alkylation such as substitution of Ala with a-methyl Ala
(Aib), replacement of Met with a-methyl Met; substitution on the side chain
of amino acid such as substitution of aromatic amino acid side chain with
halogen, (Ci-C 3) alkyl, aryl groups, more specifically the replacement of
Phe with halo Phe; The various groups, radicals and substituents used
anywhere in the specification are described in the following paragraphs.
The term "alkyl" used herein, either alone or in combination with other
radicals, denotes a linear or branched radical containing one to eighteen
carbons, such as methyl,ethyl, rt-propyl, /s-propyl, n-butyl, sec-butyl,
/er/-butyl, amyl, f-amyl, "-pentyl, nhexyl, wo-hexyl, heptyl, octyl, decyl,
tetradecyl, octadecyl and the like. The term "cycloalkyl" used herein,
either alone or in combination with other radicals, denotes a radical
containing three to seven carbons, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Unless otherwise
indicated, the term 'amino acid' as employed herein alone or as part of
another group includes, without limitation, an amino group and a carboxyl
group linked to the same carbon, referred to as 'a' carbon. The absolute
'S' configuration at the 'a' carbon is commonly referred to as the 'L' or
natural configuration. The 'R' configuration at the 'a' carbon is commonly
referred to as the 



'D' amino acid. In the case where both the 'a-substituents' is equal, such
as hydrogen or methyl, the amino acids are GIy or Aib and are not chiral.
While the invention has been primarily exemplified in relation to
short-chain peptides, it will also be understood that the peptide linkage
between the residues may be replaced by a non-peptide bond provided that
the ability to mimic PTH agonist activity is retained. The person skilled
in the art will be aware of such suitable modifications, such as thioamide
bond formation, N-methylation of amide bonds and the like. Sequences
encompassing conservative substitutions of amino acids are also within the
scope of the invention, provided that the biological activity is retained.
It is to be clearly understood that the compounds of the invention include
peptide amides and non-amides and peptide analogues, including but not
limited to the following: a) compounds in which one or more amino acids is
replaced by its corresponding Damino acid. The skilled person will be aware
that retro-inverso amino acid sequences can be synthesised by standard
methods; see for example, Chorev M., Ace. Chem. Res., 26, 1993, 266-273; b)
peptidomimetic compounds, in which the peptide bond is replaced by a
structure more resistant to metabolic degradation. See for example, Olson
G. L., et al., J. Med. Chem., 36(21), 1993, 3039-3049 and c) compounds in
which individual amino acids are replaced by analogous structures for
example AIa with Aib; Met with a-Me-Met.In general, the use of such
alternative structures can provide significantly longer half-life in the
body, since they are more resistant to breakdown under physiological
conditions or to improve bioavailability. Throughout the description the
conventional one-letter and three-letter code for natural amino acids are
used as well as generally acceptable three-letter codes for other unnatural
amino acids such as Har (homoarginine), NIe (norleucine), a-amino
isobutanoic acid (Aib) are used. The term 'PTH receptor modulator or
agonist' refers to a compound that acts at the PTH-I and/or PTH-2 receptor
to alter its ability to regulate downstream signaling events, such as cAMP
production. Example of receptor modulators includes agonist, partial
agonist, inverse agonist and allosteric potentiators. In accordance with
the present invention, the synthetic isolated short-chain peptides
described herein primarily acts as PTH receptor agonists. These synthetic
short-chain peptides exhibit desirable in vitro PTH receptor agonist
activity in UMR- 106 cells, in the range of 1-1000 nM concentration. PTH
receptor agonistic activity is assessed by estimation of amount of cAMP
released by the test compounds. Some of the short-chain peptides prepared
showed increase in BMD and / or bone strength, when tested in vivo, in OVX
rat model, thus making them ideal therapeutic candidates for the treatment
and prevention of osteoporosis. These new classes of short-chain peptides
can be administered by oral or other non-invasive routes or parenteral
routes of administration. The present invention provides short-chain
peptides of formula (I) pharmaceutical compositions employing such
short-chain peptides either alone or in combination and for methods of
using such short-chain peptides. In particular, the present invention
provides a pharmaceutical composition comprising a therapeutically
effective amount of short-chain peptides of formula (I), alone or in
combination(s), with a pharmaceutically acceptable carrier. Further
provided is a method for treating or delaying the progression or onset of
osteoporosis, especially primary osteoporosis, endocrine osteoporosis,
postmenopausal osteoporosis, hereditary and congentinal forms of
osteoporosis, wherein, therapeutically effective amount of short-chain
peptides of formula (I) or their combination(s) can be administered to a
mammal, example, human and a patient in need of treatment. Preparation of
the short-chain peptides:Several synthetic routes can be employed to
prepare the short-chain peptides of the present invention well known to one
skilled in the art of peptide synthesis. The short-chain peptides of
formula (I), where all symbols are as defined earlier can be synthesized
using the methods described below, together with conventional techniques
known to those skilled in the art of peptide synthesis, or variations
thereon as appreciated by those skilled in the art. Referred methods
include, but not limited to those described below. The short-chain peptides
thereof described herein may be produced by chemical synthesis using
suitable variations of both the solution-phase (preferably, using
Bocchemistry; 



M. Bodansky, A. Bodansky, "The practice of peptide synthesis", Springer-
Verlag, Berlim, 1984; E. Gross, J. Meinhofer, "The peptide synthesis,
analysis, biology", Vol. 1, Academic Press, London, 1979) and or
solid-phase techniques, such as those described in G. Barany & R. B.
Merrifield, "The peptides: Analysis, synthesis, Biology"; Volume 2-
"Special methods in peptide synthesis, Part A", pp. 3-284, E. Gross & J.
Meienhofer, Eds., Academic Press, New York, 1980; and in J. M. Stewart and
J. D. Young, "Solid-phase peptide synthesis" 2nd Ed., Pierce chemical Co.,
Rockford, II, 1984. The preferred strategy for preparing the short-chain
peptides of this invention is based on the use of Fmoc-based SPPS approach,
wherein Fmoc (9- fluorenylmethoxycarbonyl) group is used for temporary
protection of the a-amino group, in combination with the acid labile
protecting groups, such as tertbutoxycarbonyl (Boc), tert-butyl (Bu'),
Trityl (Trt) groups (Figure 2), for temporary protection of the amino acid
side chains, if present (see for example E. Atherton & R.C. Sheppard, "The
Fluorenylmethoxycarbonyl amino protecting group", in "The peptides:
Analysis, synthesis, Biology"; Volume 9 - "Special methods in peptide
synthesis, Part C", pp. 1-38, S. Undenfriend & J. Meienhofer, Eds.,
Academic Press, San Diego, 1987). The short-chain peptides can be
synthesized in a stepwise manner on an insoluble polymer support (resin),
starting form the C-terminus of the peptide. In an embodiment, the
synthesis is initiated by appending the C-terminal amino acid of the
peptide to the resin through formation of an amide, ester or ether linkage.
This allows the eventual release of the resulting peptide as a C-terminal
amide, carboxylic acid or alcohol, respectively.In the Fmoc-based SPPS, the
C-terminal amino acid and all other amino acids used in the synthesis are
required to have their a-amino groups and side chain functionalities (if
present) differentially protected (orthogonal protection), such that the
a-amino protecting group may be selectively removed during the synthesis,
using suitable base such as 20% piperidine solution, without any premature
cleavage of peptide from resin or deprotection of side chain protecting
groups, usually protected with the acid labile protecting groups. The
coupling of an amino acid is performed by activation of its carboxyl group
as an active ester and reaction thereof with unblocked a-amino group of the
N-terminal amino acid appended to the resin. After every coupling and
deprotection, peptidyl-resin was washed with the excess of solvents, such
as DMF, DCM and diethyl ether. The sequence of a-amino group deprotection
and coupling is repeated until the desired peptide sequence is assembled
(Scheme 1). The peptide is then cleaved from the resin with concomitant
deprotection of the side chain functionalities, using an appropriate
cleavage mixture, usually in the presence of appropriate scavengers to
limit side reactions. The resulting peptide is finally purified by reverse
phase HPLC. The synthesis of the peptidyl-resins required as precursors to
the final peptides utilizes commercially available cross-linked polystyrene
polymer resins (Novabiochem, San Diego, CA). Preferred for use in this
invention is Fmoc-PAL-PEG-PS resin, 4-(2',
4'-dimethoxyphenyl-Fmoc-arninomethyl)-phenoxyacetyl-/ -methyl
benzhydrylamine resin (Fmoc-Rink amide MBHA resin),
2-chloro-Trityl-chIoride resin or p - benzyloxybenzyl alcohol resin (HMP
resin) to which the C-terminal amino acid may or may not be already
attached. If the C-terminal amino acid is not attached, its attachment may
be achieved by HOBt active ester of the Fmoc-protected amino acid formed by
its reaction with DIPCDI. In case of 2-Chloro-trityl resin, coupling of
first Fmoc-protected amino acid was achieved, using DIPEA. For the assembly
of next amino acid, Nterminal protection of peptidyl resin was selectively
deprotected using 10-20 % piperidine solution. After every coupling and
deprotection, excess of amino acids and coupling reagents were removed by
washing with DMF, DCM and ether. Coupling of the subsequent amino acids can
be accomplished using HOBt or HOAT active esters produced from DIPCDI/ HOBt
or DIPCDI/HOAT, respectively. In case of some difficult coupling,
especially coupling of those amino acids, which are hydrophobic or amino
acids with bulky side chain protection; complete coupling can be achieved
usinga combination of highly efficient coupling agents such as HBTU, PyBOP
or TBTU, with additives such as DIPEA. The synthesis of the short-chain
peptides described herein can be carried out by using batchwise or
continuous flow peptide synthesis apparatus, such as CS-B io or AAPPTEC
peptide synthesizer, utilizing the Fmoc/t-butyl protection strategy. The
nonnatural non-commercial amino acids present at different position were
incorporated into the peptide chain, using one or more methods known in the
art. In one approach, Fmocprotected 



non-natural amino acid was prepared in solution, using appropriate
literature procedures. For example, the Fmoc-protected APPA analogs,
described above, were prepared from L-pyroglutamic acid, in good
enantiomeric purity, using modified literature procedure (Betsbrugge J.V.,
et al., Tetrahedron, 54, 1988, 1753-1762). The Fmoc-protected a-methylated
amino acids were prepared using asymmetric Strecker synthesis (Boesten,
W.H.J., et al., Org. Lett., 3(8), 2001, 1121-1 124; Cativiela C ,
Diaz-de-villegas M. D., Tetrahedran Asymmetry, 9, 1988, 3517-3599). The
resulting derivative was then used in the step-wise synthesis of the
peptide. Alternatively, the required non-natural amino acid was built on
the resin directly using synthetic organic chemistry procedures and a
linear peptide chain were build. The peptide-resin precursors for their
respective short-chain peptides may be cleaved and deprotected using
suitable variations of any of the standard cleavage procedures described in
the literature (King D.S., et al., Int. J. Peptide Protein Res., 1990, 36,
255-266). A preferred method for use in this invention is the use of TFA
cleavage mixture, in the presence of water and TIPS as scavengers.
Typically, the peptidyl-resin was incubated in TFA / Water /TIPS
(95:2.5:2.5) for 1.5 - 4 hrs at room temperature. The cleaved resin is then
filtered off and the TFA solution is concentrated or dried under reduced
pressure. The resulting crude peptide is either precipitated or washed with
Et2O or is re-dissolved directly into DMF or 50 % aqueous acetic acid for
purification by preparative HPLC. Short-chain peptides with the desired
purity can be obtained by purification using preparative HPLC. The solution
of crude peptide is injected into a semi-Prep column (Luna l Om; Ci8; 100 A
), dimension 250 X 50 mm and eluted with a linear gradient of ACN in water,
both buffered with 0.1% TFA, using a flow rate of 40 mL /min with effluent
monitoring by PDA detector at 220 nm. The structures of thepurified
short-chain peptides can be confirmed by Electrospray Mass Spectroscopy
(ES-MS) analysis. All the peptide prepared were isolated as
trifluoro-acetate salt, with TFA as a counter ion, after the Prep-HPLC
purification. However, some peptides were subjected for desalting, by
passing through a suitable ion exchange resin bed, preferably through
anion-exchange resin Dowex SBR P(CI) or an equivalent basic anion-exchange
resin. In some cases, TFA counter ions were replaced with acetate ions, by
passing through suitable ion-exchange resin, eluted with dilute acetic acid
buffer. For the preparation of the hydrochloride salt of peptides, in the
last stage of the manufacturing, selected peptides, with the acetate salt
was treated with 4 M HCl. The resulting solution was filtered through a
membrane filter (0.2 mm) and subsequently lyophilized to yield the white to
off-white HCI salt. Following similar techniques and /or such suitable
modifications, which are well within the scope of persons skilled in the
art, other suitable pharmaceutically acceptable salts of the short-chain
peptides of the present invention were prepared. General method of
preparation of short-chain peptides, using SPPS approach: Assembly of
short-chain peptides on resin: Sufficient quantity (50-100 mg) of
Fmoc-PAL-PEG-PS resin or Fmoc-Rink amide MBHA resin, loading: 0.5-0.6 mmol
/ g was swelled in DMF (1-10 mL /100 mg of resin) for 2-10 minutes. The
Fmoc-group on resin was removed by incubation of resin with 10-30 %
piperidine in DMF (10-30 mL / 100 mg of resin), for 10-30 minutes.
Deprotected resin was filtered and washed excess of DMF, DCM and ether (50
mL X 4). Washed resin was incubated in freshly distilled DMF ( 1 mL / 100
mg of resin), under nitrogen atmosphere for 5 minutes. A 0.5 M solution of
first Fmocprotected amino acid (1-3 eq.), pre-activated with HOBt (1-3 eq.)
and DIPCDI (1-2 eq.) in DMF was added to the resin, and the resin was then
shaken for 1-3 hrs, under nitrogen atmosphere. Coupling completion was
monitored using a qualitative ninhydrin test. After the coupling of first
amino acid, the resin was washed with DMF, DCM and Diethyl ether (50 mL X
4). For the coupling of next amino acid, firstly, the Fmocprotection on
first amino acid, coupled with resin was deprotected, using a 10-20%
piperidine solution, followed by the coupling the Fmoc-protected second
amino acid, using a suitable coupling agents, and as described above. The
repeated cycles of deprotection, washing, coupling and washing were
performed until the desired peptide chain was assembled on resin, as per
generalScheme 1 above. Finally, the Fmoc-protected peptidyl-resin prepared
above was deprotected by 20% piperidine treatment as described above and
the peptidyl-resins were washed with DMF, DCM and Diethyl ether (50 mL X
4). Resin containing desired peptide was dried under nitrogen pressure for
10-15 minutes and subjected for cleavage/ deprotection. 



Using above protocol and suitable variations thereof which are within the
scope of a person skilled in the art, the short-chain peptides designed in
the present invention were prepared, using Fmoc-SPPS approach. Finally,
resin bound short-chain peptides were cleaved and deprotected, purified and
characterized using protocol described in next section. Representative
example of automated solid phase synthesis of peptide sequence ID. No. 18:
H2N-(AC5C)-V-(AC5C)-E[QLMHQ-Har-( aMe-Pro)-K-(a-Me-Phe)- CONH2. The linear
short-chain peptide, H2N-(AC5C)-V-(AC5C)-EIQLMHQ-Har-( aMe-
Pro)-K-(a-Me-Phe)-PAL-PEG-PS was assembled on an automated CS-Bio 536
PepSynthesiser(tm) using Fmoc solid phase peptide synthesis (SPPS) approach
(Scheme 2). The Fmoc amino acids and the 2-(l H-BenzotriazoI-l-yl)-l,l,3,3-
tetramethyluroniumtetrafluoroborate (TBTU) were packed together in vials
and positioned in the amino acid module of the synthesizer.20% Piperidine
Deprotectioo Acylation HOBt & DIPCDI Deprotecn'on Acylation Final cleavage
with TFA mixture Peptide + Resin Scheme 1: General Scheme for Fmoc-Based
SPPS A stock solution of diisopropylethylamine (DIPEA; 0.9 M) and DMF were
stored in reagent bottles, under dry nitrogen atmosphere. The resin,
Fmoc-PAL-PEGPS (0.38 mmol/g; Ig) was dried over P2O5, in vacuo ( 1 hr) and
swollen in freshly distilled DMF (5 mL). The swollen resin was slurry
packed into a glass column and positioned in the synthesizer. All the
synthetic cycles were carried out at a flow rate of 5 mL min 1, Table 1.
The resin was washed with freshly distilled DMF for 10 minutes.Deprotection
of Fmoc group was performed with 20% piperidine in DMF for 10 minutes and
the deprotection was monitored by UV detection of the column effluent at
304 nm. Table 1. Automated cycles for solid phase peptide synthesis Excess
piperidine was removed by three auxiliary wash cycles and a distilled DMF
wash cycle, with each cycle of 15 minutes. The amino group was treated with
Fmoc-amino acid (4 equivalent), preactivated with TBTU (3.9 equivalent) in
the presence of DIPEA (8 equivalent) and recycled for 120 minutes. The
excess amino acid and soluble by-products were removed from column and loop
by four auxiliary wash cycles and distilled DMF wash cycles, with each
cycle of 10 minutes. Furthermore, synthetic cycles (deprotection, wash,
acylation and wash) were repeated for complete assembly of linear peptide.
Final deprotection cycle was performed with 20% piperidine in DMF for 15
minutes to remove the terminal Fmoc group, followed by wash cycle (10 X 4
minutes). Completed peptide-resin was filtered through sintered glass
filter, washed three times successively with DMF, DCM, methanol, DMF and
diethyl ether (100 mL each). Peptide-resin was dried in vacuo over P2O (2
hr) and stored at -20 0C.DIPEA (8 eq); 2 h H2N-(AC s C)-V-(AC
5C>-EIQLMHQ-Har-( a lVfe-Pro>-K-( a-lV1e-Phe)-CONH 2 (Seq. ID. No. 18)
Scheme 2: SPPS of Seq. ID. No. 18 Ninhydrin resin test was carried out to
check the N-terminal free amino group of resin bound peptide. Appearance of
blue-purple colouration of the solution and the resin beads indicates the
presence of free amino group on resin bound peptide and was considered to
be a positive test. Small-scale cleavage was carried out to assess the
purity of resin bound peptide. The dried Peptide-resin (ca 10-mg) was
treated with mixture ( 1 mL) of TFA, water, triisopropylsilane (95: 2.5:
2.5 v/v), for 90 minutes at room temperature with gentle occasional
swirling. The resin was filtered, washed thoroughly with neat TFA ( 1 mL)
and the entire filtrate was evaporated under reduced pressure. Residual TFA
was azeotroped three times with diethyl ether (2 mL). Residue obtained was
suspended in distilled water (2 mL) and the aqueous layer was extracted
three times with diethyl ether (3 mL). The aqueous layer was separated and
freeze-dried to yield the crudepeptide H2N-(AC 5C)-V-(AC 5C)-EIQLMHQ-Har-(
aMe-Pro)-K-( a-Me-Phe)-CONH 2. The lyophilised peptide H2N-(AC5C)-V-(AC
5C)-EIQLMHQ-Har-(aMe-Pro)-K-(a-Me- Phe)-CONH2 was dissolved in 0.1% aqueous
TFA (ca lmg / 1 mL) and its purity was analyzed by analytical RP-HPLC and
characterized by electrospray ionisation mass 



spectrometry (ESI-MS). Percent purity: 90 % (crude peptide). ESI-MS; Calcd.
for H2N- (AC5C)-V-(AC5C)-EIQLMHQ-Har-( aMe-Pro)-K-( a-Me-Phe)-CONH 2: 1790
(M+), 1812 (M+Na*) and 1828 (M+K ) ; Found (m/z): 1790 (M+), 1812 (M+Na+)
and 1828 (M+K+). Using above protocol and suitable variations thereof which
are within the scope of a person skilled in the art, the short-chain
peptides designed in the present invention were prepared, using Fmoc-SPPS
approach. Furthermore, resin bound short-chain peptides were cleaved and
deprotected, purified and characterized using following protocol. Cleavage
and deprotection: The desired short-chain peptides were cleaved and
deprotected from their respective peptidyl-resins by treatment with TFA
cleavage mixture as follows. A solution of TFA / Water / Triisopropylsilane
(95: 2.5: 2.5) (10 mL / 100 mg of peptidylresin) was added to
peptidyl-resins and the mixture was kept at room temperature with
occasional starring. The resin was filtered, washed with a cleavage mixture
and the combined filtrate was evaporated to dryness. Residue obtained was
dissolved in 10 mL of water and the aqueous layer was extracted 3 times
with ether (20 mL each) and finally the aqueous layer was freeze-dried.
Crude peptide obtained after freeze-drying was purified by preparative HPLC
as follows: Preparative HPLC purification of the crude short-chain
peptides: Preparative HPLC was carried out on a Shimadzu LC-8A liquid
chromatograph. A solution of crude peptide dissolved in DMF or water was
injected into a semi-Prep column (Luna lOm; Ci ; 100 A0), dimension 250 X
50 mm and eluted with a linear gradient of ACN in water, both buffered with
0.1 % TFA, using a flow rate of 15 -50 mL / min, with effluent monitoring
by PDA detector at 220 nm. A typical gradient of 20 % to 70 % of water-ACN
mixture, buffered with 0.1 % TFA was used, over a period of 50 minutes,
with 1% gradient change per minute. The desired product eluted were
collected in a single 10-20 mL fraction and pure short-chain peptides were
obtained as amorphous white powders by lyophilisation of respective HPLC
fractions.HPLC analysis of the purified short-chain peptides After
purification by preparative HPLC as described above, each peptide was
analyzed by analytical RP-HPLC on a Shimadzu LC-IOAD analytical HPLC
system. For analytical HPLC analysis of short-chain peptides, Luna 5m; Ci";
100 A, dimension 250 X 4.6 mm column was used, with a linear gradient of
0.1% TFA and ACN buffer and the acquisition of chromatogram was carried out
at 220 nm, using a PDA detector. Characterization by Mass Spectrometry Each
peptide was characterized by electrospray ionisation mass spectrometry
(ESIMS), either in flow injection or LC/MS mode. Triple quadrupole mass
spectrometers (API-3000 (MDS-SCIES, Canada) was used in all analyses in
positive and negative ion electrospray mode. Full scan data was acquired
over the mass range of quadrupole, operated at unit resolution. In all
cases, the experimentally measured molecular weight was within 0.5 Daltons
of the calculated monoisotopic molecular weight. Quantification of the mass
chromatogram was done using Analyst 1.4.1 software. Utilizing the synthetic
methods described herein along with other commonly known techniques and
suitable variations thereof, the following novel short chain peptides were
prepared [Table 2 (i-xix)]. This list is indicative of the various groups
of short chain peptides, which can be prepared according to the present
invention, and are expected to at least include obvious variations of these
short chain peptides. However, such disclosure should not be construed as
limiting the scope of the invention in any way. In Table 2 (i-xix), novel
short chain peptides of present invention are listed along with their
corresponding Seq. ID. No. Table 2 (i): List of short-chain peptides
prepared Seq. ID. Sequence of short-chain peptides No. 5
Aib-V-Aib-EIQLMHQ-Har-AK-( a-Me-Phe) 6 Aib-V-Aib-EIQL-Nle-HQ-Har-AK-(
a-Me-Phe) 7 Aib-V-Aib-EIQLMHQ-Har-( aMe-Pro)-K-( a-Me-Phe) 8
Aib-V-Aib-EIQL-Nle-HQ-Har-( aMe-Pro)-K-( a-Me-Phe) 9
Aib-V-Aib-EIQLMHQ-Har-Aib-K-( a-Me-Phe) 10
Aib-V-Aib-EIQL-Nle-HQ-Har-Aib-K-( a-Me-Phe)DESCRIPTION TITLE OF INVENTION
DISPOSABLE DIAPER HAVING A FASTENING TAPE WITH STEPWISE ADJUSTABLE LENGTH
TECHNICAL FIELD 



The present invention relates to a disposable diaper provided with a
fastening tape. BACKGROUND ART Conventionally, there is known a disposable
diaper which is provided with a fastening tape. For example, Japanese
Laid-Open Patent Publication No. 2004-538089 (Patent Literature 1)
discloses a disposable diaper in which a fastening tape having an
attachment is folded into a Z shape so that the attachment is detachably
joined to a diaper main body. In the Patent Literature 1, the fastening
tape is folded for temporarily joining the attachment to the diaper main
body, prior to use of the disposable diaper. CITATIONLIST PATENTLITERATURE
PATENTLITERATURE 1 Japanese Laid-Open Patent Publication No. 2004-538089
SUMMARYOF INVENTION TECHNICAL PROBLEM Since people of various body types
use disposable diapers, disposable diapers are commercially available in
many sizes that fit to the body types of wearers. In particular, when
adults use disposable diapers, the difference between the body types of
wearers is great, as compared to that in the case of babies. However, for
example, in care facilities and hospitals, preparation of disposable
diapers with various sizes requires a large storage area for the diapers,
and is not preferred in terms of cost. In addition, when a wearer, whose
balance between the sizes of the waist and the hip is different from that
of standardbody types, uses a standard disposable diaper, the wearer may
not obtain a comfortable feel of wearing. The present invention has been
achieved in view of the above circumstances, and an object of the present
invention is to provide a disposable diaper having a fastening tape whose
length is adjustable in accordance with a size of a wearer's waist.
SOLUTION TO PROBLEM A disposable diaper of the present invention which
solves the above problems comprises: a fastening tape having a tab part
which is formed at one end of a tape substrate, a fixing part which is
formed at the other end of the tape substrate, and an adjustment part which
is formed between the tab part and the fixing part; a diaper main body
having a front part, a back part and a crotch part positioned between the
front part and the back part; wherein an attachment is fixed to the tab
part, the fastening tape is attached to a side end of the front or back
part of the diaper main body at the fixing part, the adjustment part is
folded and temporarily j oined to the diaper main body and/or the fastening
tape at a j oining part, and a length of the fastening tape between the
attachment and the joining part which is the nearest to the attachment is
longer than a length between an outer edge of the diaper main body and the
joining part which is the nearest to the attachment. The disposable diaper
of the present invention can be worn in the state where the adjustment part
is unfolded by releasing a temporarily joining of the adjustment part at
the joining part as well as in the state where the adjustment part is fold.
Therefore, the disposable diaper of one size can be worn by people of
various body types by adjusting the length of the fastening tape in
accordance with the size of a wearer's waist. Ajoining strength at the
joining part is preferably lower than rupture strengths of the diaper main
body and the fastening tape. When the joining strength at the joining part
is lower than the rupture strengths of the diaper main body and the
fastening tape, the adjustment part of the fastening tape is easily
unfolded without breaking the diaper main body and the fastening tape. The
joining part is preferably formed by an adhesive or heat-sealing. When the
joining part is formed by an adhesive, it becomes easy to form the bonding
part into an optional pattern, and hence the joining part is easily formed.
When the joining part isformed by heat-sealing, the fastening tape is
relatively rigidly joined to the diaper main body or itself, and hence the
joining part becomes durable. The joining part may be provided
discontinuously. When the joining part is provided discontinuously, the
fastening tape is hardly broken from the joining part in releasing the
temporary j oining at the j oining part. The adjustment part preferably
extends from an outer border of the fixing part. When the adjustment part
extends from the outer border of the fixing part, the fastening tape is
more rigidly fixed to the diaper main body, especially in using in the
state where the adjustment part is unfolded, relative to the case of the
adjustment part extending from an inner border of the fixing part.
Therefore, handleability of the disposable diaper improves. The tab part
may be turned back by folding the adjustment part at a fold so that 



the attachment is inside the fold, and the attachment may be joined to the
adjustment part. In this case, prior to use of the disposable diaper,
exposure of the attachment is suppressed. Thus, the attachment is less
likely to be unintentionally joined to another member, resulting in
excellent in handleability. ADVANTAGEOUSEFFECTS OF INVENTION In the
disposable diaper of the present invention, the length of the fastening
tape is adjustable in accordance with a size of a wearer's waist, and hence
the disposable diaper of one size can be worn by people of various body
types. BRIEF DESCRIPTION OF DRAWINGS Fig. 1 shows an example of a fastening
tape used for the present invention, Fig. IA shows a plain view, and Fig.
IB shows a cross sectional view along line I-I in Fig. IA. Fig. 2 shows the
fastening tape in the state where the adjustment part of the fastening tape
in Fig. 1 is unfolded, Fig. 2A shows a plain view, and Fig. 2B shows a
cross sectional view along line II-II in Fig. 2A. Fig. 3 shows the
fastening tape in the state where the tab part of the fastening tape in
Fig. 1 is turned back, Fig. 3A shows a plain view, and Fig. 3B shows a
cross sectional view along line III-III in Fig. 3A.Fig. 4 shows the
fastening tape in the state where the fastening tape in Fig. 3 is folded
along an outer edge of a diaper main body, Fig. 4A shows a plain view, and
Fig. 4B shows a cross sectional view along line IV-IV in Fig. 4A. Fig. 5
shows another example of a fastening tape used for the present invention,
Fig. 5A shows a plain view, and Fig. 5B shows a cross sectional view along
line V-V in Fig. 5A. Fig. 6 shows another example of a fastening tape used
for the present invention, Fig. 6A shows a plain view, and Fig. 6B shows a
cross sectional view along line VI-VI in Fig. 6A. Fig. 7 shows another
example of a fastening tape used for the present invention, Fig. 7A shows a
plain view, and Fig. 7B shows a cross sectional view along line VII-VII in
Fig. 7A. Fig. 8 shows another example of a fastening tape used for the
present invention. Fig. 9 shows an example of a cutting location in
obtaining a test piece for measuring a j oining strength at a joining part
and a rupture strength of a diaper main body. Fig. 10 shows a method for
measuring a joining strength at a joining part and a rupture strength of a
diaper main body. Fig. 11 shows an example of a disposable diaper provided
with a fastening tape of the present invention. Fig. 12 shows a cross
sectional view along line XII-XII in Fig. 11. Fig. 13A shows the use of the
disposable diaper shown in Fig. 11 in the state where the adjustment part
of the fastening tape is folded, and Fig. 13B shows the use of the
disposable diaper shown in Fig. 11 in the state where the adjustment part
of the fastening tape is unfolded. DESCRIPTION OF EMBODIMENTS A disposable
diaper of the present invention comprises a diaper main body and a
fastening tape. The diaper main body has a front part, a back part and a
crotch part positioned between the front part and the back part, and the
fastening tape is attached to a side end of the front or back part of the
diaper main body. Here, a part applied to an abdomen side of a wearer is
called the front part, a part applied to a buttocks side of thewearer is
called the back part, and a part positioned between the front part and the
back part and applied to a crotch of the wearer is called the crotch part,
in a state of wearing the disposable diaper. The fastening tape is attached
to at least one part selected from the group consisting of a left side end
of the front part, a right side end of the front part, a left side end of
the back part, and a right side end of the back part. Preferably, a pair of
the fastening tapes is attached to the left and right side ends of the
front part, or the left and right side ends of the back part. The diaper
main body may comprise, for example, a laminate including a
liquid-permeable top sheet, a liquid-impermeable back sheet and an
absorbent core interposed therebetween, wherein the laminate having a front
part, a back part and a crotch part therebetween. Also, the diaper main
body may comprise an outer sheet having a front part, a back part and a
crotch part therebetween; and an absorbent main body including a
liquid-permeable top sheet, a liquid-impermeable back sheet and an
absorbent core interposed therebetween, wherein the absorbent main body is
disposed on an inner surface, that faces a wearer in wearing, at the crotch
part of the outer sheet. The fastening tape comprises a tape substrate and
an attachment. The fastening 



tape has a tab part which is formed at one end of the tape substrate, a
fixing part which is formed at the other end of the tape substrate, and an
adjustment part which is formed between the tab part and the fixing part.
The tab part is a part formed at one end of the tape substrate, and the
attachment is fixed to the tape substrate at the tab part. The attachment
is preferably fixed to only one surface of the tape substrate. In addition,
the attachment is preferably fixed to only at the tab part. Examples of the
attachment include a hook member and a loop member of a hook-and-loop
fastener; and an adhesive such as an adhesive tape and an adhesive layer;
and the like. As the hook member, a member having hooks of, for example, an
anchor shape, a hook shape, a mushroom shape, or the like may be used. As
the loop member, a member in which a loop structure is formed on a surface
thereof may be employed, and a nonwoven fabric, a woven fabric, a knitted
fabric, a composite material of a plastic film having a nonwoven fabric, a
woven fabric on a surface, or the like can be used.The fixing part is a
part which is formed at the other end of the tape substrate and is attached
to the diaper main body. The fixing part is fixed to the diaper main body
at a bonding part. The bonding part is formed, for example, by a heretofore
known adhesive means such as an adhesive agent, heat-sealing, ultrasonic
bonding or the like. The fixing part of the tape substrate may be attached,
for example, between two components constituting the diaper main body, or
on one surface of a component constituting the diaper main body. The fixing
part of the tape substrate is attached, for example, between the top sheet
and the back sheet, or on one surface of the outer sheet. The adjustment
part is a part formed between the tab part and the fixing part. The
adjustment part is a part between the tab part and the fixing part,
corresponding to a part which is not attached to the diaper main body and
to which the attachment is not fixed. The fixing part and the adjustment
part are delimited at a side edge of the bonding part at which the
fastening tape is attached to the diaper main body. The tab part and the
adjustment part are delimited at a side edge of the attachment. Here, the
side edges means edges with respect to a width direction of the disposable
diaper. A front-back direction means a direction extending from the front
part toward the back part of the disposable diaper. The width direction
means a direction orthogonal to the front-back direction on the same plane
as the disposable diaper. That is, the width direction corresponds to a
direction extending from a right side to a left side of a wearer and vice
versa when the wearer wears the disposable diaper. The adjustment part is
folded and temporarily joined to the diaper main body and/or the fastening
tape at a joining part. Details of folding manner of the adjustment part
and providing the joining part are explained below. A shape of the
fastening tape is not particularly limited. The shape of the fastening tape
may be, for example, polygonal such as rectangular, oval, or the like, and
an elongated shape is preferable. The fastening tape may be formed in such
a manner that one end of the tape substrate at which the tab part is formed
or the other end of the tape substrate at which the fixing part is formed
has, for example, a straight linear or meandering outline. One end of the
tape substrate at which the tab part is formed has preferably a meandering
outline in view of manufacturing efficiency and easily pinching of the tab
part. On the other hand, the other end of the tape substrate at which the
fixing partis formed has preferably a straight linear outline. An example
of the fastening tape used for the present invention is shown in Fig. 1.
Fig. IA shows a plain view a fastening tape, and Fig. IB shows a cross
sectional view along line I-I of Fig. IA. A fastening tape 2 has a tab part
4 which is formed at one end of a tape substrate 3, a fixing part 6 which
is formed at the other end of the tape substrate 3, and a adjustment part 5
which is formed between the tab part 4 and the fixing part 6. The
attachment 9 is fixed to the tab part 4. The tab part 4 and the adjustment
part 5 are delimited at a side edge 9E of the attachment 9, and the tab
part 4 is the part of the fastening tape 2 in the range indicated by an
arrow 7. In Fig. 1, a hook member is provided as the attachment 9. The hook
member comprises a base part and a hook part, and the hook part is composed
of a plurality of hooks projected from one surface of the base part. The
opposite surface of the base part, that is the opposite surface of the
surface with the hook part, is joined to the tape substrate 3. The fixing
part 6 is fixed to the diaper main body 2 1 at a bonding part 10. hi Fig.
1, the fixing part 6 is attached between two sheets constituting the diaper
main body 21. The fixing part 6 and the adjustment part 5 are delimited at
a side edge 1OE of the bonding part 10, and the fixing part 6 is the part
of the fastening tape 2 in the range indicated by an arrow 8. 



The adjustment part 5 is formed between the tab part 4 and the fixing part
6, and is a part of the fastening tape 2 other than the parts in the ranges
indicated by the arrows 7 and 8. In Fig. 1, the adjustment part 5 extends
from an outer border of the fixing part 6. Here, the outer border means an
outer border with respect to the width direction x of the disposable diaper
1. The adjustment part 5 is folded and temporarily joined to the diaper
main body 2 1 at a joining part 11. In Fig. 1, the adjustment part 5 is
folded so that the fastening tape 2 is formed into a Z shape in cross
section. The adjustment part 5 is folded inwardly at a boundary between the
adjustment part 5 and the fixing part 6, that is, at the side edge 1OE of
the bonding part 10, and the inwardly-folded adjustment part 5 is folded
outwardly, thereby forming an inner fold line 12 at the adjustment part 5.
Here, the terms "inwardly" and "outwardly" means directions along the width
direction x of the disposable diaper 1.The adjustment part 5 is folded and
temporarily joined to the diaper main body 2 1 at the joining part 11 at
the inner fold line 12. A length of the fastening tape 2 between the
attachment 9 and the joining part 11, that is the length corresponding to
the length of the arrow 13, is longer than a length between an outer edge
of the diaper main body 21 and the joining part 11, that is the length
corresponding to the length of the arrow 14. Thus, when the fastening tape
2 is used, the attachment 9 is located entirely outside the diaper main
body 2 1 even in a state where the adjustment part 5 is folded. Therefore,
even in the state where the adjustment part is folded, the disposable
diaper of the present invention can be worn by joining the fastening tape
to a later-described attachment-receiving part. The fastening tape in the
state where the adjustment part is folded is suitably used when a thin or
small person wears the disposable diaper. On the other hand, when an
overweight or large person wears the disposable diaper of the present
invention, the diaper may not sufficiently cover a waist of the wearer with
the fastening tape in the state where the adjustment part is folded. Thus,
there is the possibility that the fastening tape does not reach the
later-described attachment-receiving part or a joining force of the
fastening tape is weakened hi this case, it is preferred that the fastening
tape is used after the temporary joining of the adjustment part at the
joining part is released and the adjustment part is unfolded. Fig. 2 shows
a state where the temporary joining of the adjustment part at the joining
part is released in the fastening tape shown in Fig. 1. Fig. 2A shows a
plan view of the fastening tape, and Fig. 2B shows a cross sectional view
along line H-II of Fig. 2A. The fastening tape 2 is shifted from the state
in Fig. 1 to the state in Fig. 2 by: releasing the temporary joining of the
adjustment part 5 at the joining part 11 and; unfolding the adjustment part
5. The length of the fastening tape 2 with respect to the width direction x
increases by unfolding the adjustment part 5. The fastening tape in the
state where the adjustment part is unfolded is suitably used when an
overweight or large person wears the disposable diaper. As shown in Figs. 1
and 2, the disposable diaper of the present invention comprises the
fastening tape whose length is adjustable. Thus, by adjusting the length of
the fastening tape in accordance with the size of a wearer's waist, people
of various bodytypes can wear the disposable diaper of one size. In Figs. 1
and 2, the fixing part 6 is provided so as to extend to the outer edge of
the diaper main body 21, and the adjustment part 5 extends from the outer
border of the fixing part 6. When the boundary between the fixing part 6
and the adjustment part 5 is located at about the outer edge of the diaper
main body 21, the fastening tape and the diaper main body are easily
handled together in the state where the adjustment part is unfolded,
resulting in excellent in operability of the diaper in wearing or removing.
The boundary between the fixing part 6 and the adjustment part 5 is
preferably located within 15 mm from the outer edge of the diaper main
body, and more preferably located within 10 mm from the outer edge of the
diaper main body. Prior to use of the disposable diaper of the present
invention, the fastening tape may be folded back as appropriate. Prior to
use of the disposable diaper, when the attachment is exposed, there is the
possibility that the attachment is joined to or damages another member of
the disposable diaper. Therefore, prior to use of the disposable diaper,
preferably, the tab part is turned back by folding the adjustment part at a
fold so that the attachment is inside the fold, and the attachment is
detachably joined to the adjustment part. This will be described with
reference to Fig. 3. Fig. 3 shows a state where the tab part is turned back
in the fastening tape shown in Fig. 1. Fig. 3A shows a plan view of the
fastening tape, and Fig. 3B shows a cross sectional view along line IH-III
Fig. 3A. In Fig. 3, the tab part 4 is turned back by folding the adjustment
part 5 at a fold so that the attachment 9 is inside the fold, and the 



attachment 9 is joined to the adjustment part 5. When the attachment 9 is
joined to the adjustment part 5 prior to use of the disposable diaper,
exposure of the attachment 9 is suppressed. Thus, the attachment 9 is less
likely to be unintentionally joined to another member, resulting in
excellent in handleability. In addition, the attachment 9 is less likely to
damage another member. In this case, a length of the tab part is preferably
shorter than a length of the folded adjustment part. Here, the lengths of
the tab part and the adjustment part means lengths with respect to the
width direction x of the disposable diaper 1. When the fastening tape 2 is
folded at a part thereof nearer to the tab part 4 than the joining part 11
(the joining part nearest to the attachment in the case where there aretwo
or more joining parts) as shown in Fig. 3, the length of the fastening tape
2 between the attachment 9 and the joining part 11 does not mean the
shortest distance from the attachment 9 to the joining part 11, but means a
path length of the fastening tape 2 from the attachment 9 to the joining
part 11. The length between the outer edge of the diaper main body 21 and
the joining part 11 means a length on the diaper main body 21, and
specifically means a length from the outer edge of the diaper main body 2 1
to the projected position of the joining part 11 on the diaper main body 2
1. Thus, in Fig. 3 as well, the length between the attachment 9 and the
joining part 11, that is the length corresponding to the length of the
arrow 13, is longer than the length between the outer edge of the diaper
main body 21 and the j oining part 11, that is the length corresponding to
the length of the arrow 14. In Fig. 4, the fastening tape 2 shown in Fig .3
is folded along the outer edge of the diaper main body 21, whereby the
fastening tape 2 is folded back on the diaper main body 2 1. Fig. 4A shows
a plan view of the fastening tape, and Fig. 4B shows a cross sectional view
along line FV-IV Fig. 4A. In the disposable diaper 1 of an unused state
that it is just manufactured, the fastening tape 2 attached to the
disposable diaper 1 is preferably in the state shown in Fig. 4, because the
disposable diaper 1 becomes compact. In Fig. 4 as well, the length between
the attachment 9 and the joining part 11, that is the length corresponding
to the length of the arrow 13, is longer than the length between the outer
edge of the diaper main body 21 and the joining part 11, that is the length
corresponding to the length of the arrow 14. The following will describe
another embodiment of a fastening tape, which is different from the
fastening tape shown in Figs. 1 to 4. Fig. 5 shows a fastening tape that
differs from the fastening tape shown in Fig. 1, in the manner where the
fixing part is attached to the diaper main body; and in the number of
joining parts. Fig. 5A shows a plan view of a fastening tape, and Fig. 5B
shows a cross sectional view along line V-V of Fig. 5A. In Fig. 5, the
fastening tape 2 is attached to a surface of one sheet constituting the
diaper main body 2 1 at the fixing part 6. The fixing part 6 is provided so
as not to extend to the outer edge of the diaper main body 2 1. The
adjustment part 5 extends from the outer border of the fixing part 6. The
adjustment part 5 is folded inwardly at the boundary between the adjustment
part 5 and thefixing part 6, that is, at the side edge 1OE of the bonding
part 10, and the inwardly-folded adjustment part 5 is folded outwardly,
thereby forming an inner fold line 12 at the adjustment part 5. In Fig. 5,
the adjustment part 5 is folded and temporarily joined to both the
fastening tape 2 at a joining part 1Ia at the inner fold line 12 and the
diaper main body 2 1 at a joining part lib outside the side edge 1OE of the
bonding part 10. In the fastening tape, the joining parts may be provided
at two or more locations as shown in Fig. 5. By providing the joining parts
at two or more locations, the fastening tape is maintained more stably in
the state where the adjustment part is folded, and hence the handleability
of the fastening tape improves. In particular, when the joining part which
is the nearest to the attachment is disposed within 15 mm (more preferably
within 10 mm) from the outer edge of the diaper main body, the fastening
tape and the diaper main body are easily handled together in the state
where the adjustment part is folded, resulting in excellent in operability
of the diaper in wearing or removing. Here, the joining part which is the
nearest to the attachment means the joining part provided so as to be the
nearest on the path of the fastening tape to the attachment, and is not
necessarily the joining part located so as to be nearest to the attachment
in a linear distance. When the joining parts are provided at two or more
locations, the length between of the fastening tape 2 between the
attachment 9 and the joining part lib which is the nearest to the
attachment 9 (the length corresponding to the length of the arrow 13) is
longer than the length between the outer edge of the diaper main body 2 1
and the joining part lib which is the nearest to the attachment 9 (the
length corresponding to the length of the arrow 14). Therefore, in the
fastening tape 2, the attachment 9 is located entirely outside the diaper
main body 2 1 even in the state where the adjustment part 5 is folded, 



resulting in excellent in handleability of the fastening tape in wearing
the diaper. Fig. 6 shows a fastening tape that differs from the fastening
tape shown in Fig. 1 in the manner where the fixing part is attached to the
diaper main body and in the manner where the adjustment part is folded.
Fig. 6A shows a plan view of the fastening tape, and Fig. 6B is a cross
sectional view along line VI-VI of Fig. 6A. In Fig. 6, the fastening tape 2
is attached to a surface of one sheet constituting the diaper main body 2 1
at the fixing part 6. The adjustment part 5 extends from an inner border of
the fixing part 6 unlike to the fastening tape shown in Fig. 1. The
adjustmentpart 5 is folded so that the fastening tape 2 is formed into a C
shape in cross section. The adjustment part 5 extending inward from the
inner border of the fixing part 6 is folded outwardly, thereby forming an
inner fold line 12 at the adjustment part 5. In Fig. 6, the adjustment part
5 is folded and temporarily joined to the diaper main body 2 1 at the
joining part 11 at the inner fold line 12. In the fastening tape shown in
Fig. 6 as well, the length between the attachment 9 and the joining part
11, that is the length corresponding to the length of the arrow 13, is
longer than the length between the outer edge of the diaper main body 2 1
and the joining part 11, that is the length corresponding to the length of
the arrow 14. Therefore, in the fastening tape 2, the attachment 9 is
located entirely outside the diaper main body 2 1 even in the state where
the adjustment part 5 is folded, resulting in excellent in handleability of
the fastening tape in wearing the diaper. Fig. 6 shows the embodiment where
the adjustment part 5 extends from the inner border of the fixing part 6,
however, it is more preferred that the adjustment part 5 extends from the
outer border of the fixing part 6 as shown in Figs. 1to 5. During use of
the diaper, the fastening tape 2 is subjected to a force so as to be pulled
outwardly. In the case where the adjustment part 5 extends from the outer
border of the fixing part 6, a shear force is applied between the fixing
part 6 and the diaper main body 21. On the other hand, in the case where
the adjustment part 5 extends from the inner border of the fixing part 6, a
peel force is applied between the fixing part 6 and the diaper main body
21. When the condition of bonding the fixing part 6 to the diaper main body
2 1 at the bonding part 10 is the same, the bonding of the fixing part 6 to
the diaper main body 2 1 is more resistant to the shear force than to the
peel force. Thus, when the adjustment part extends from the outer border of
the fixing part, the fastening tape is more rigidly fixed to the diaper
main body, especially in the case where the adjustment part is unfolded,
and hence handleability of the disposable diaper improves. hi Figs. 1 to 6,
the adjustment part is folded so that the fastening tape is formed into a Z
or C shape in cross section, however, the number of times of folding the
adjustment part may be increased. For example, the adjustment part may be
folded so that the fastening tape is formed into a S shape in cross
section, or the adjustment part may be folded so that the fastening tape is
formed into a shape in which Z letters are stacked incross section. Fig. 7
shows a fastening tape that further differs from the fastening tape
described above in the manner where the adjustment part is folded. Fig. 7A
shows a plan view of the fastening tape, and Fig. 7B shows a cross
sectional view along line VII-VII of Fig. 7A. In Fig. 7, the fastening part
is folded so that a Z shape is aligned in the width direction x of the
disposable diaper 1. The adjustment part 5 extends from the outer border of
the fixing part 6. The adjustment part 5 is folded inwardly at the boundary
between the adjustment part 5 and the fixing part 6, that is, at the side
edge 1OE of the bonding part 10, and the inwardly-folded adjustment part 5
is folded outwardly, thereby forming a first inner fold line 12a. The
adjustment part 5 is temporarily joined to the fastening tape 2 at a
joining part 1Ic at the inner fold line 12a. The outwardly-folded
adjustment part 5 is further folded inwardly at a position outside the side
edge 1OE of the bonding part 10, and is temporarily joined to the diaper
main body 2 1 at a joining part 1Id at the position where the adjustment
part 5 is folded inwardly outside the side edge 1OE of the bonding part 10.
The inwardly-folded adjustment part 5 is further folded outward outside the
joining part lie, thereby forming a second inner fold 12b. The adjustment
part 5 is also temporarily joined to the fastening tape 2 at a joining part
1Ie at the inner fold line 12b. In the fastening tape shown in Fig. 7, the
joining part which is the nearest to the attachment 9 is the joining part
lie. In this case, the length of the fastening tape 2 between the
attachment 9 and the joining part lie which is the nearest to the
attachment 9 (the length corresponding to the length of the arrow 13) is
longer than the length between the outer edge of the diaper main body 2 1
and the joining part lie which is the nearest to the attachment 9 (the
length corresponding to the length of the arrow 14). Therefore, in the
fastening tape 2, the attachment 9 is located entirely outside the diaper
main body 2 1 



even in the state where the adjustment part 5 is folded multiple times,
resulting in excellent in handleability of the fastening tape in wearing
the diaper. As described above, when the adjustment part is folded so as to
form the inner fold lines at two or more locations, the length of the
fastening tape becomes adjustable in a stepwise manner. For example, in
Fig. 7, by releasing the temporary joining at the joining part lie, the
fastening tape is unfolded as a first step, whereby the length of the
fasteningtape increases. Besides, by releasing the temporary joining at the
joining parts H d and lie, the fastening tape is unfolded as a second step,
whereby the length of the fastening tape further increases. Thus, when the
adjustment part is folded so as to form the inner fold lines at two or more
locations, the length of the fastening tape becomes more flexibly
adjustable so as to fit to the body form of a wearer. Fig. 8 shows a
fastening tape that differs from the fastening tape shown in Fig. 1 in the
shape of the tape substrate where the tab part is formed. In Fig. 8, one
end of the tape substrate 3 in which the tab part 4 is formed has a
meandering outline with more meandering numbers than in Fig. 1. The
fastening tape shown in Fig. 8 is preferable, because the attachments 9
fixed on two sites makes it easy to adjust a size around waist and trunk so
as to fit the body form of a wearer in wearing a diaper. The joining part
is formed by an adhesive, heat-sealing, ultrasonic bonding, or the like,
and preferably formed by an adhesive or by heat-sealing. When the joining
part is formed by an adhesive, it becomes easy to form the bonding part
into an optional pattern, such as a line pattern, a dot pattern, and a
spiral pattern as a manufacturer wants, and hence the joining part is
easily formed. When the joining part is formed by heat-sealing, the
fastening tape is relatively rigidly joined to the diaper main body or
itself, and hence the joining part becomes durable. The joining part may be
provided continuously or discontinuously, however, the joining part is
preferably provided discontinuously. When the joining part is provided
discontinuously, a joining strength of the entire joining part can be
decreased while increasing a joining strength at a part where the
adjustment part is actually joined. Therefore, the fastening tape is hardly
broken from the joining part when the temporary joining of the adjustment
part at the joining part is released and the fastening tape is unfolded. In
particular, when the joining part is formed by heat-sealing, the part that
has been subjected to heat-sealing is joined relatively rigidly, and hence
it is preferred that the joining part is provided discontinuously. The
joining strength at the joining part is preferably lower than rupture
strengths of the diaper main body and the fastening tape. When the joining
strength at the joining part is lower than the rupture strengths of the
diaper main body and the fastening tape, the adjustment part of the
fastening tape is easily unfolded without breaking the diaper mainbody and
the fastening tape. Here, the rupture strength indicates the lower strength
out of the rupture strength of the diaper main body and the rupture
strength of the fastening tape. The joining strength and the rupture
strength are measured as follows. A test piece for measuring each strength
is cut off from the disposable diaper so as to have a size of 50 mm x 120
mm to 150 mm. In cutting off the test piece from the disposable diaper, the
test piece is cut off so as to have a length of 120 mm to 150 mm in the
width direction x of the disposable diaper and a length of 50 mm in the
front-back direction y of the disposable diaper. Atest piece for measuring
the joining strength is prepared by cutting the fastening tape, in the
state where the adjustment part of the fastening tape is folded, so that
the joining part is located at about the center of the test piece. In
cutting off the test piece, the diaper main body may also be cut
simultaneously. Fig. 9A shows an example of a cutting location in obtaining
the test piece for measuring the joining strength from the disposable
diaper shown in Fig. 1. In order to obtain the test piece for measuring the
joining strength, a portion surrounded by a region 4 1 may be cut off as
shown in Fig. 9A, for example. A test piece for measuring the rupture
strength is prepared by cutting the diaper main body in the state where the
adjustment part of the fastening tape is unfolded. In cutting off the test
piece, the fastening tape may also be cut simultaneously; however, when the
absorbent material is also cut simultaneously, the absorbent material is
removed from the test piece. In preparing the test piece for measuring the
rupture strength, the diaper main body is preferably cut so that the test
piece does not include the fastening tape and the absorbent material as
much as possible. When the diaper main body is formed, for example, from
two sheets bonded to each other, a piece of two sheets bonded to each other
is used as the test piece. Fig. 9B shows a cutting location in obtaining
the test piece for measuring the rupture strength from the disposable
diaper shown in Fig. 2. hi order to obtain the test piece for measuring the
rupture strength, a portion surrounded by a region 42 may be cut off as
shown in Fig. 9B, for example. 



Each strength is measured by pulling the test piece with a tensile strength
tester. This will be described with reference to Fig. 10. Atest piece 43 is
fixed by clipping both ends in the longitudinal direction thereof with an
upper chuck 44 and a lower chuck 45 of the tensile strength tester. The
distance 46 between the upper chuck 44 and the lowerchuck 45 is adjusted to
be 100 mm. If a test piece having an insufficient length in the width
direction of the disposable diaper is obtained, the distance 46 may be set
to be shorter than 100 mm to measure the strength of each test piece. The
positions of the upper chuck 44 and the lower chuck 45 are adjusted so that
measurements are taken in a vertical direction. The test piece 43 is fixed
to the chucks 44 and 45 so as not to be twisted or skewed. After the test
piece 43 is fixed to the chucks 44 and 45, the test piece 43 is pulled in
the longitudinal direction of the test piece 43, that is, in the width
direction of the disposable diaper, to measure the joining strength or the
rupture strength. In measuring the joining strength, the test piece is
pulled until the joining is released. After the joining being released, the
maximum value of the strength (peak strength) recorded during the
measurement is regarded as a measurement result hi measuring the rupture
strength, the test piece is pulled until it breaks. After the breakage, the
maximum value of the strength (peak strength) recorded during the
measurement is regarded as a measurement result. Each of the above
measurements is taken using five test pieces, and an average value of the
measurement results of the five measurements is referred to as the joining
strength Nl or the rupture strength N2. When the diaper main body is
composed of a same material on the right and left sides thereof, the test
piece may be cut off from either side of the diaper main body; however, the
five test pieces are preferably cut off from the same side. For example, a
sheet which is assumed to be used for a diaper main body was manufactured
by bonding a back sheet and a side sheet to each other by a hot-melt
adhesive to measure the rupture strength N2. Here, as the back sheet, a
composite film was prepared by bonding an SMS nonwoven fabric having a mass
per unit area of 15 g/m2 and a permeable film having a mass per unit area
of 20 g/m to each other by a hot-melt adhesive which is applied as a
fibrous form in an amount of from 3 g/m2 to 5 g/m2. As the side sheet, an
SMS nonwoven fabric having a mass per unit area of 20 g/m was used. The
hot-melt adhesive to bond the back sheet and the side sheet was applied in
an amount of from 5 g/m to 20 g/m . The rupture strength N2 of this sheet
was 53.1 N. In the present invention, preferably, the joining is released
before the fastening tape breaks in measuring the joining strength, and the
joining strength Nl is lower than the rupture strength N2. When the joining
is released before the fastening tape breaks inmeasuring the joining
strength, it means that the joining strength at the joining part is lower
than the rupture strength of the fastening tape. When the joining strength
Nl is lower than the rupture strength N2, it means that the joining
strength at the joining part is lower than the rupture strength of the
diaper main body. The tape substrate may be made of a nonwoven fabric, a
woven fabric, a knitted fabric, a plastic film, a laminate of a nonwoven
fabric and a plastic film, or the like. Examples of the laminate include,
for example, a laminate in which a sheet of a nonwoven fabric and a sheet
of a plastic film are stacked, and a laminate in which a plastic film
interposed between nonwoven fabrics. The tape substrate is preferably made
of a nonwoven fabric or a laminate of a nonwoven fabric and a plastic film
from standpoint of easily forming of the joining part. Here, the surface of
the laminate on which the joining part is provided is preferably made of a
nonwoven fabric. As the attachment, a hook member and a loop member of a
hook-and-loop fastener, an adhesive such as an adhesive tape and an
adhesive layer, and the like can be used. When the attachment at the tab
part is joined to the adjustment part as shown in Fig. 3, the following
combinations of materials of the attachment and the tape substrate are
preferred. A hook member is used as the attachment, and a nonwoven fabric
or a laminate of a nonwoven fabric and a plastic film is used as a material
of the tape substrate. In this case, the surface of the tape substrate to
which the attachment is fixed is the nonwoven fabric of the laminate. This
is because the surface of the tape substrate having the attachment thereon
is the surface to which the attachment is joined when the tab part is
folded. Alternatively, an adhesive is used as the attachment, and a plastic
film or a laminate of a nonwoven fabric and a plastic film is used as a
material of the tape substrate. In this case, the surface of the tape
substrate to which the attachment is fixed is the plastic film of the
laminate. According to these combinations, the attachment at the tab part
is detachably joined to the adjustment part. Anonwoven fabric used for the
tape substrate is preferably a nonwoven fabric manufactured by a spunbond
method, an air-through method, a point bonding method, a melt blowing
method, an airlaid method, a combination of these methods, or the like. 



Further, a nonwoven fabric manufactured by the spunbond method or an SMS
method which is a combination of the spunbond method and the melt blowing
method is preferable,and a nonwoven fabric manufactured by the spunbond
method is especially preferable. By using such nonwoven fabrics, the tape
substrate with high strength is obtained easily. A material of the nonwoven
fabric used for the tape substrate can be selected as appropriate from
synthetic fibers such as polypropylene, polyethylene, polyester and
polyamide; natural fibers such as pulp and silk. Among them, synthetic
fibers such as polypropylene, polyethylene and polyester are preferable; a
polypropylene fiber or a polyester fiber is more preferable. When a
nonwoven fabric obtained from such a material is used, a tape substrate
with high strength is obtained easily. The nonwoven fabric used for the
tape substrate has preferably a mass per unit area of30 g/m or more, more
preferably 50 g/m or more, preferably 100 g/m or less, and more preferably
85 g/m or less. When the nonwoven fabric has a mass per unit area of 30
g/m2 or more, the rupture strength of the fastening tape tends to be larger
than the joining strength of the joining part. When the nonwoven fabric has
a mass per unit area of 100 g/m2 or less, the nonwonven fabric is easily
folded at the adjustment part. The diaper main body is preferably provided
with the attachment-receiving part. The attachment-receiving part is a part
or a member to which the attachment of the fastening tape can be joined
detachably. For example, when the fastening tape is attached to the front
part, the attachment-receiving part is preferably disposed at the back part
of the diaper main body. Also, when the fastening tape is attached to the
back part, the attachment-receiving part is preferably disposed at the
front part of the diaper main body. In wearing the disposable diaper, the
fastening tape attached to the back part is joined to the
attachment-receiving part disposed at the front part, or the fastening tape
attached to the front part is joined to the attachment-receiving part
disposed at the back part. The fastening tape is preferably attached to the
diaper main body so that the surface with the attachment faces a wearer. In
this case, the attachment-receiving part is preferably disposed on an outer
surface, that is an opposite surface of the surface facing a wearer in
wearing, of the diaper main body. The attachment-receiving part is
preferably composed of a material to which the attachment can be joined.
When the adhesive is used as the attachment, the attachment-receiving part
is preferably composed of a plastic film. When the hook member is used as
the attachment, the attachment-receiving part is preferably composed ofa
loop member. The loop member may be composed of a nonwoven fabric, a woven
fabric, a knitted fabric, a composite material of a plastic film having a
nonwoven fabric, a woven fabric on a surface, or the like. The each
material used as the loop member preferably has a loop structure on a
surface thereof. In addition, when the attachment-receiving part is
disposed on the outer surface of the diaper main body and the back sheet or
the outer sheet is composed of a material that serves as the
attachment-receiving part, another member which functions as the
attachment-receiving part may not be employed. Next, a material of each
member of the disposable diaper of the present invention is explained. The
top sheet is preferably composed of a liquid-permeable nonwoven fabric or
the like, and the back sheet and the outer sheet are preferably composed of
a liquid-impermeable plastic film, a water-repellent nonwoven fabric or the
like. The outer sheet may be also composed of a laminate in which a
hydrophilic nonwoven fabric and a water-repellent material such as a
liquid-impermeable plastic film and a water-repellent nonwoven fabric are
stacked. When the top sheet, the back sheet, or a later-described side
sheet is composed of a nonwoven fabric, the nonwoven fabric used for these
sheets has preferably a mass per unit area of 5 g/m2 or more, more
preferably 10 g/m2 or more, preferably 40 g/m2 or less, and more preferably
35 g/m2 or less. When the nonwoven fabric has a mass per unit area of 5
g/m2 or more, the rupture strength of the diaper main body tends to be
larger than the joining strength of the joining part. When the nonwoven
fabric has a mass per unit area of 40 g/m2 or less, breathability of the
nonwoven fabric is easily ensured, resulting in improving a feel of
wearing. The absorbent core can be obtained, for example, by the steps of:
mixing a hydrophilic fiber assembly such as crushed pulp fibers, cellulose
fibers and the like with a granular absorbent resin to obtain a clump;
wrapping the clump with a paper sheet such as a tissue paper and the like,
or with a cover sheet such as a liquid-permeable nonwoven fabric sheet and
the like; and molding the obtained wrapped clump into a predefined shape
such as a rectangular shape, an hourglass shape, a center nipped-in gourd
shape, a battledore shape and the like. Examples of a bonding means for
bonding various members constituting thedisposable diaper include an
adhesive agent, heat-sealing, ultrasonic sealing, and the like. 



Examples of the adhesive agent include a hot-melt adhesive such as a
polyolefin adhesive, a rubber adhesive, a vinyl acetate adhesive, and the
like. An example of the disposable diaper of the present invention is
explained, referring to Figs. 11 and 12. Fig. 11 shows an example of the
disposable diaper of the present invention, Fig. 12 shows a cross sectional
view along line XII-XII of Fig. 11. hi Figs. 11 and 12, the arrow x
direction is defined as a width direction and the arrow y direction is
defined as a front-back direction. A vertical direction with regard to a
plane formed by the arrows x and y is defined as a vertical direction z (a
thickness direction). A disposable diaper 1 comprises a diaper main body 2
1 having a front part P, a back part Q and a crotch part R positioned
between the front part P and the back part Q. Leg cutout parts 34 are
formed at the crotch part R so that a wearer easily steps into the diaper.
The diaper main body 2 1 comprises a laminate including a liquid-permeable
top sheet 22, a liquid-impermeable back sheet 23 and an absorbent core 24
interposed therebetween, and the laminate has the front part P, the back
part Q and the crotch part R therebetween. The top sheet 22 is placed so as
to face a wearer's skin, and allows excrement such as urine and the like to
permeate through. The excrement that permeated the top sheet 22 is
accommodated in the absorbent core 24. The back sheet 23 prevents the
excrement from leaking outside, thereby protecting clothes and the like
becoming soiled. In Fig. 12, side sheets 25, which extend in the front-back
direction y, are provided on left and right side ends, with respect to the
width direction x of the disposable diaper 1, of the top sheet 22. The side
sheet 25 is joined to an outer end of the top sheet 22. A rising elastic
member 32 is disposed at an inner part of the side sheet 25. When the
disposable diaper 1 is worn, the inner end of the side sheet 25 rises above
the top sheet 22 due to a shrinkage force of the rising elastic member 32.
Thus, the inner part of the side sheet 25 rises toward a wearer's skin,
thereby preventing excrement such as urine and the like from leaking
outward in the width direction x. The side sheet 25 is preferably composed
of a liquid-impermeable plastic film, a water-repellent nonwoven fabric or
the like, and more preferably composed of a water-repellent nonwoven
fabric.Leg elastic members 31 are disposed between the side sheet 25 and
the back sheet 23 in a stretched state along left and right side edges 29
of the crotch part R of the disposable diaper 1. Leg-gathers around
wearer's legs are formed due to a shrinkage force of the leg elastic
members 31, thereby preventing excrement such as urine and the like from
leaking from the crotch part. A waist elastic member 33 is disposed between
the top sheet 22 or the side sheet 25 and the back sheet 23 in a stretched
state along an edge 30 in the front-back direction y of the disposable
diaper 1. A waist-gather around a wearer's waist is formed due to a
shrinkage force of the waist elastic member 33, thereby preventing
excrement such as urine and the like from leaking from a back side or an
abdomen side. A pair of fastening tape 2 is attached to left and right side
ends 28 of the back part Q of the diaper main body 2 1. In Fig. 11, the
fastening tape 2 is attached between the side sheet 25 and the back sheet
23 at the fixing part 6 so as to extend outward in the width direction x
from the disposable diaper 1. An attachment-receiving part 26 is disposed
at the front part P. Although it is not shown in Fig. 11, a pair of the
fastening tape 2 may be attached to left and right side ends 27 of the
front part P, and the attachment-receiving part 26 may be disposed at the
back part Q. The fastening tape 2 attached to the left side end 28 of the
back part Q in Fig. 11 (the fastening tape 2 being located on a left side
in the drawing and on a left side of a wearer when the diaper is worn)
corresponds to a fastening tape in the state shown in the Fig. 4. On the
other hand, the fastening tape 2 attached to the right side end 28 of the
back part Q in Fig. 11 (the fastening tape 2 being located on a right side
in the drawing and on a right side of a wearer when the diaper is worn)
corresponds to a fastening tape in the state shown in Fig. 1, that is, in
the state where the adjustment part 5 is folded. When the disposable diaper
1 is in an unused state, the fastening tape is preferably in the state
shown in the left side of Fig. 11. When the diaper is worn, the fastening
tape is preferably in the state shown in the right side of Fig. 11. Fig.
13A shows a case where the disposable diaper shown in Fig. 11 is used in a
state where the adjustment parts 5 of the fastening tapes 2 attached to the
left and right side ends 28 are folded. In the disposable diaper 1 shown in
Fig. 13A, the length of the diaper main body 2 1 in the width direction is
M, and the length from the outer edge of the diapermain body 2 1 to the end
of each fastening tape 2 is Ni. In one fastening tape 2, the adjustment
part 5 is folded for a length of 2L. In the state where the adjustment part
5 is folded, a wearer's waist on the back side is covered with the back
part Q of the disposable 



diaper 1 by a length of M + 2Ni. Fig. 13B shows a case where the disposable
diaper shown in Fig. 11 is used in a state where the adjustment parts 5 of
the fastening tapes 2 attached to the left and right side ends 28 are
unfolded. In the disposable diaper 1 shown in Fig. 13A, the length of the
diaper main body 2 1 in the width direction isM, and the length from the
outer edge of the diaper main body 21 to the end of each fastening tape 2
is N . Here, the equality: N2=Ni+2L is satisfied. In the state where the
adjustment part 5 is unfolded, the wearer's waist on the back side is
covered with the back part Q of the disposable diaper 1 by a length of M +
2N2. Thus, in the state where the adjustment part 5 is unfolded, the length
for covering the waist increases by a length of 4L as compared to that in
the state where the adjustment part 5 is folded. Therefore, in the
disposable diaper of the present invention, since the fastening tape is
adjustable its length by folding or unfolding the adjustment part in
accordance with the size of the wearer's waist, the disposable diaper of
one size can be worn by people of various body types. REFERENCE SIGNS LIST
1: a disposable diaper 2: a fastening tape 3: a tape substrate 4: a tab
part 5: an adjustment part 6: a fixing part 9: an attachment 11: a joining
part 2 1: a diaper main body 26: an attachment-receiving partCLAIMS 1. A
disposable diaper comprising: a fastening tape having a tab part which is
formed at one end of a tape substrate, a fixing part which is formed at the
other end of the tape substrate, and an adjustment part which is formed
between the tab part and the fixing part; a diaper main body having a front
part, a back part and a crotch part positioned between the front part and
the back part; wherein an attachment is fixed to the tab part, the
fastening tape is attached to a side end of the front or back part of the
diaper main body at the fixing part, the adjustment part is folded and
temporarily joined to the diaper main body and/or the fastening tape at a
joining part, and a length of the fastening tape between the attachment and
the joining part which is the nearest to the attachment is longer than a
length between an outer edge of the diaper main body and the joining part
which is the nearest to the attachment. 2. The disposable diaper according
to claim 1, wherein the adjustment part extends from an outer border of the
fixing part. 3. The disposable diaper according to claim 1 or 2, wherein
the joining part is formed by an adhesive. 4. The disposable diaper
according to claim 1 or 2, wherein the joining part is formed by
heat-sealing.. 5. The disposable diaper according to claim 3 or 4, wherein
the joining part is provided discontinuously. 6. The disposable diaper
according to any one of claims 1 to 5, wherein a joining strength at the
joining part is lower than rupture strengths of the diaper main body and
thefastening tape. 7. The disposable diaper according to any one of claims
1 to 6, wherein the tab part is turned back by folding the adjustment part
at a fold so that the attachment is inside the fold, and the attachment is
joined to the adjustment part. 


