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Linh vwe ky thuit dwoc dé cap
Sang ché @ cap dén duoc phdm chira chit &c ché dipeptidyl peptidaza IV, ciing

nhu kit va vat phdm chira dugce phdm nay.

Tinh trang k§ thuit ciia sang ché

Dipeptidyl peptidaza IV (danh phap enzym IUBMB EC.3.4.14.5) 14 m{t protein
mang typ II d& duoc nhéc dén trong tai liéu chuyén nganh duéi nhidu tén khéc nhau
bao gém DPP4, DP4, DAP-IV, FAPP, protein tao phirc véi adenosin deaminaza 2,
protein gén vé6i adenosin deaminaza (adenosine deaminase binding protein: ADAbp),
dipeptidyl ~ aminopeptidaza IV; Xaa-Prodipeptidyl-aminopeptidaza;  Gly-Pro
naphtylamidaza; postprolin dipeptidyl aminopeptidaza IV; khang nguyén lympho bao
CD26; glycoprotein GP 110; dipeptidyl peptidaza IV; glyxylprolin aminopeptidaza;
glyxylprolin aminopeptidaza; X-prolyl dipeptidyl aminopeptidaza; pep X; khang
nguyén bach ciu CD26; glyxylprolyl dipeptidylaminopeptidaza; dipeptidyl-peptit
hydrolaza; glyxylprolyl aminopeptidaza; dipeptidyl-aminopeptidaza I1V; DPP
IV/CD26; amino axyl-prolyl dipeptidyl aminopeptidaza; phan tir kich hoat té bao T
Tp103; X-PDAP. & day, dipeptidyl peptidaza IV dugc goi la "DPP-IV".

DPP-IV 13 serin aminodipeptidaza khéng kinh dién, n6 loai bé gbc Xaa-Pro
peptit ra khoi cac ddu tin cliing ¢6 nhém amin (d4u tin cling chira N) ctia polypeptit va
protein. Su gidi phéng cham dipeptit loai X-Gly hodc X-Ser phu thuéc DPP-IV ciing
da dugc thong bao dbi véi mot sd peptit ¢6 trong tu nhién.

DPP-IV duoc biéu hién chil yéu trén t& bio biéu md va ndi mé ctia nhidu loai
md khéc nhau (rudt, gan, phéi, than va nhau thai), va con dugc phat hién trong dich co
thé. DPP-IV ciing duoc biéu hién trén cic lymphd bao T luu thong trong mau va da
duoc chimg minh 13 giéng véi khéang nguyén bé mit té bao 1a CD-26.

DPP-IV chiu trach nhiém phan cit chuyén hod mét sd peptit ndi sinh nhét dinh
(GLP-1 (7-36), glucagon) in vivo va ¢ hoat tinh thuy phan protein d6i v6i nhiéu peptit
khac (GHRH, NPY, GLP-2, VIP) in vitro.

GLP-1 (7-36) 12 mét peptit c6 29 axit amin thu dugc bang cach xit Iy sau dich
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ma proglucagon trong rudt non. GLP-1 (7-36) co nhiéu tic dung in vivo bao gdm kich
thich sy tiét insulin, tc ché sy tiét glucagon, ting cam giic no va lam chim qu4 trinh
1am rdng da day. Dua trén profin sinh 1y ctia né, tic dung ctia GLP-1 (7-36) dugc cho
12 ¢6 loi trong viéc phong va didu tri bénh di thdo dwong typ II va bénh béo phi tiém
tang. Vi dy, viéc st dung GLP-1 (7-36) ngoai sinh (truyén lién tuc) cho cac bénh nhan
d4i thdo dudng di duogc phat hién 12 hitu hi€u ¢ nhém bénh nhan nay. Dang tiéc 13,
GLP-1 (7-36) bi phan huy nhanh iz vivo va dugc chimg minh 1a c6 thoi gian ban huy
ngén in vivo (tip= 1,5 phut).

Dua trén nghién ciru v& chudt tach gen DPP-IV do di truyén va cac nghién ctu
in vivo/in vitro v6i chit @c ché DPP-IV chon loc, DPP-IV di dugc chimg minh 1a
enzym chil yéu 1am phan huy GLP-1 (7-36) in vivo. GLP-1 (7-36) dugc phan huy hiru
hiéu béi DPP-1V thanh GLP-1 (9-36), GLP-1 (9-36) nay duoc cho 14 tic dung nhu
chat dbi khang sinh 1y d6i v6i GLP-1 (7-36). Do d6, viéc trc ché DPP-IV in vivo dugc
cho 13 hitu dung dé 13m ting mic GLP-1 (7-36) ndi sinh va 1am gidm qua trinh tao
chit d6i khang GLP-1 (9-36) ctia n6. Do d6, chét &rc ché DPP-IV dugc cho 1 chit hitu
dung dé phong ngira, 1am cham su tién trién va/hoic diéu tri bénh trung gian bdi DPP-
IV, cu thé 13 bénh dai thio dudng va cu thé hon 13 bénh d4i thdo dudng typ 2, chimg
tang lipit huyét do d4i thao dudng gy ra, tinh trang suy gidm kha niang dung nap
glucoza (impaired glucose tolerance: IGT), tinh trang suy giam muc glucoza trong
huyét tuong khi d6i (impaired fasting plasma glucose: IFG), bénh nhiém axit chuyén
hod, chimg da xeton, diéu chinh cam gidc ngon miéng va bénh béo phi.

Mot sb hop chit di duoc chimg minh 13 c6 kha ning tc ché DPP-IV. Tuy
nhién, cic hop chét ndy co thé c6 cac tac dung phu khong mong mudn, ¢ thé doi hoi
1idu hing ngay twong dbi cao hoic c6 thé can phai sir dung lidu nhiéu hon mdt 1an mét
ngay. Do d6, vin ¢6 nhu cau vé cac chat tic ché DPP-IV méi va phuong phap sit dung

céc chit nay dé diéu tri bénh.

Bin chit ky thuit ciia sdng ché

Do @6, muc dich ctia sdng ché 14 cung cép duoc pham khic phuc duoc mot hogc
nhiéu vén dé néu trén.

Theo mot phuong an, sang ché d& xuit duoc phém duoc bao ché & dang don

1idu, trong d6 dang don liéu nay chira hop chét c6 cong thirc (I) véi luong tir Smg dén
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250mg, ngoai trir cic dugc phdm sau: (a) dugc phdm duoc bao ché dé st dung qua
dudng miéng chtra hop chét c6 cong thic (I) véi lugng nim trong khoang tir 10 dén
100mg, axit xitric monohydrat véi lugng 105mg, natri hydroxit véi lugng 18mg, chét
tao huong vi va nudce voi lugng cho di 100ml; va (b) dugc phém duoc bao ché dé su |
dung qua duong trong tinh mach chira hop chét c6 cong thie (I) v6i lugng nim trong
khoang tir 5 dén 10mg, axit xitric monohydrat véi lugng 1,05mg, natri hydroxit véi
luong 0,18mg, dextroza monohydat véi luong du dé tao ra dang déng truong, va nuéc
cho di 1ml. Ty ¥, dugc phdm niy chita hop chit ¢6 cong thirc (I) véi lugng nim
trong khoéang tir 10mg dén 200mg, tuy y tir 10mg dén 150mg, va tuy y tir 10mg dén
100mg. Theo c4c phwong 4n cu thé, dugc phim chita hop chét c6 cong thic (I) véi
luong bﬁng 10mg, 12,5mg, 20mg, 25mg, 50mg, 75mg hodc 100mg. CAu triic cia hop
chét c6 cong thic (I) duge md ta dudi day.

Theo mdt phuong 4n khac, séng ché dé xuit duoc phdm chira hop chét c6 cong
thite (I) va mot hodc nhidu hop chét tri bénh d4i thdo dudng khéng phai 12 hop cht c6
cong thirc (I) & dang don lidu. Dang don lidu nay chira hop chét c6 cong thirc (I) voi
lwong ndm trong khoang tir 5mg dén 250mg, tuy y nim trong khoang tir 10mg dén
200mg, tuy ¥ tir 10mg dén 150mg, va tuy ¥ tir 10mg dén 100mg. Theo cac phuong 4n
cu thé, dugc phim nay chira hop chét c6 cong thirc (I) véi lugng bing 10mg, 12,5mg,
20mg, 25mg, 50mg, 75mg hodc 100mg.

Viéc két hop hop chét c6 cong thire (I) v6i mot hodc nhiéu hop chit tri bénh dai
thao dwong khong phai 1a hop chat c6 cong thiic (I) tao ra cac hiéu qua rat tot nhu 1)
1am gia ting hiéu quéa diéu tri cta hop chét c6 cong thie (I) va/hodc cac hop chit tri
bénh dai thido dudng; 2) lam giam cac tac dung phu cta hop chét c6 cong thirc (I)
va/hoiic céc hop chét tri bénh dai thao duong; va 3) 1am giam lidu ding cia hop chit
c6 cong thire (I) va/hodc cac hop chét tri bénh déi théo dudng.

Theo phuong 4n néu trén, modt hodc nhiéu hop chét tri bénh déi thdo dudng
trong dwoc phim c6 thé tuy ¥ dwgc chon tir nhém bao gdm chét diéu bién duong
truyén tin hidu insulin, hop chét 1am anh huéng dén viéc san xuit glucoza & gan bi rdi
loan didu hoa, chit 1am gia ting d6 nhay insulin va chit 1am gia ting su tiét insulin.

Ciing theo phuong an néu trén, mdt hodc nhiéu hop chét tri bénh dai thdo dudong
trong dugc phim c6 thé tuy y dugc chon tir nhém bao gdm c4c chit e ché protein

tyrosin phosphataza, céc chét tic ché glutamin-fructoza-6-phosphat amidotransferaza,
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céc chit e ché glucoza-6-phosphataza, cic chét e ché fructoza-1,6-bisphosphataza,
céc chat trc ché glycogen phosphorylaza, céc cht d6i khéng thu thé glucagon, cac chét
e ché phosphoenolpyruvat carboxykinaza, cac chét Gc ché pyruvat dehydrogenaza
kinaza, céc chat tc ché alpha-glucosidaza, cic chat tic ché qua trinh 1am rdng da day,
cac chat hoat hoé glucokinaza, céc chét chi van thu thé GLP-1, cic chit chi van thu
thd GLP-2, céc chét diéu bién UCP, céc chét diéu bién RXR, cac cht e ché GSK-3,
cac chat didu bién PPAR, metformin, insulin, va c4c chit ddi khang o-adrenalin.

Ciing theo phuong an néu trén, mdt hodc nhiéu hop chét tri bénh dai théo duong
trong dugc phim c6 thé tuy ¥ duoc chon tir nhém bao gdm céc chét e ché GSK-3, cac
chét chu van thu thé retinoit X, cac chit chil van thu thé beta-3 adrenalin, c4c chét diéu
bién UCP, cic hop chét thiazolidindion tri bénh d4i thdo duong, cic chédt chu van
PPAR gama loai khong glitazon, cic chét chi van kép PPAR gama/PPAR alpha, cac
hop chét chira vanadi tri bénh d4i théo dudng va cic hop chét biguanua.

Ciing theo phuong 4n néu trén, mot hodc nhidu hop chit c6 tac dung diéu tri
bénh d4i thdo dudmg trong duge phim c6 thé tuy v 13 céc hop chét thiazolidindion
duoc chon tir nhém bao gdém (S)-((3,4-dihydro-2-(phenyl-metyl)-2H-1-benzopyran-6-
yDmetyl-thiazolidin-2,4-dion, 5-{[4-(3-(5-metyl-2-phenyl-4-oxazolyl)-1-oxo-propyl)-
phenyl]-metyl}-thiazolidin-2,4-dion, 5-{[4-(1-metylxyclohexyl) metoxy)-
phenyl]metyl]-thiazolidin-2,4-dion, 5-{[4-(2-(1-indolyl)etoxy) phenyl]metyl}-
thiazolidin-2,4-dion, 5-{4-[2-(5-metyl-2-phenyl-4-oxazoly)-etoxy)]benzyl } -
thiazolidin-2,4-dion, 5-(2-naphtylsulfonyl)-thiazolidin-2,4-dion, bis{4-[(2,4-dioxo-5-
thiazolidinyl)-metyl]phenyl} metan, 5-{4-[2-(5-metyl-2-phenyl-4-oxazolyl)-2-
hydroxyetoxy]-benzyl } -thiazolidin-2,4-dion, 5-[4-(1-phenyl-1-
xyclopropancarbonylamino)-benzyl]-thiazolidin-2,4-dion, 5-{[4-(2-(2,3-dihydroindol-
1-yl)etoxy)phenylmetyl)-thiazolidin-2,4-dion, 5-[3-(4-clo-phenyl])-2-propynyl]-5-
phenylsulfonyl)thiazolidin-2,4-dion, 5-[3-(4-clophenyl])-2-propynyl]-5-(4-flophenyl-
sulfonyl)thiazolidin-2,4-dion, 5-{[4-(2-(metyl-2-pyridinyl-amino)-
etoxy)phenyl|metyl}-thiazolidin-2,4-dion,  5-{[4-(2-(5-etyl-2-pyridyl)etoxy)phenyl]-
metyl}-thiazolidin-2,4-dion, 5-{[4-((3,4-dihydro-6-hydroxy-2,5,7,8-tetrametyl-2H-1-
benzopyran-2-yl)metoxy)-phenyl]-metyl)-thiazolidin-2,4-dion, 5-[6-(2-flo-benzyloxy)-
naphtalen-2-ylmetyl]-thiazolidin-2,4-dion, 5-([2-(2-naphtyl)-benzoxazol-5-yl]-
metyl}thiazolidin-2,4-dion va  5-(2,4-dioxothiazolidin-5-ylmetyl)-2-metoxy-N-(4-
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triflometyl-benzyl)benzamit, ké ca cac mubi duoc dung bét ky ctia ching.

Theo mot phuong 4n, mot hodc nhidu hop chit c6 tic dung diéu tri bénh dai
thio dudng trong dugc phim 13 metformin. Theo mt phuong an cu thé, hop chit
metformin trong dwoc phdm ndy bao gdm mot hodc nhiéu mudi duge dung ciia né.
Theo mot phuong 4n cu thé khac, hop chit metformin trong duoc phém nay la mubi
hydroclorua ciia metformin. Theo mét phuong an cu thé khac nita, hop chit metformin
trong dugc phim nay duoc sir dung véi lidu ding hang ngay tir 125 dén 2550mg. Theo
mot phuong an khac nita, hop chét metformin trong dugc phdm nay dugc st dung voi
lidu ding hang ngay nam trong khoang tir 250 dén 2550mg.

Theo mot phuong an khac, mdt hodc nhiéu hop chit c6 tac dung diéu tri bénh
dai thao dudng trong dugce phim 13 mot hodc nhidu dan xuét sulphonyl ure.

Theo mdt phuong an khac, mdt hodc nhiéu hop chét c6 tac dung diéu tri bénh
d4i thao dudng trong dugc pham 14 hop chét duoc chon tir nhém bao gdm glisoxepit,
glyburit, glibenclamit, axetohexamit, clopropamit, glibornurit, tolbutamit, tolazamit,
glipizit, carbutamit, gliquidon, glyhexamit, phenbutamit, tolxyclamit, glimepirit va
gliclazit, ké ca cac mudi duoc dung bét ky ciia chiing. Theo mdt phuong 4n, mdt hodc

nhiéu hop chét c6 tac dung diéu tri bénh d4i thao dudng trong dugc pham 1 glimepirit.

Theo mot phuong an khac, mdt hodc nhiéu hop chét ¢6 tac dung diéu tri bénh
dai thdo dudng trong duge phim 13 hop chit duoc chon tir nhém bao gdm hormon
incretin hodc cdc chét twong tu clia nd, cic chit dbi khang thu thé imidazolin cua té
bao beta va céc chit loi tiét insulin tac dung ngén.

Theo mdt phuong an khac, mot hodc nhiéu hop chét tri bénh dai thdo dudng
trong dugc phim 13 insulin.

Theo mdt phuong 4n khac, mot hosic nhidu hop chit c6 tic dung didu tri bénh
dai thao duong trong duoc pham 12 mét hodc nhiéu chét chit van GLP-1.

Theo phuong an khac, mt hodc nhiéu hop chét ¢c6 tac dung diéu tri bénh dai
thao dudng trong dugc phdm bao gdm mdt hodc nhiéu din xuit D-phenylalanin c6 téc
dung diéu tri bénh dai thao dudng.

Theo mot phuong an khac, mdt hodc nhiéu hop chét c6 tac dung didu tri bénh
dai thao duong trong duoc phém 12 hop chét dugc chon tir nhém bao gdm repaglinit,

mitiglinit va nateglinit, ké ca c4c mubi duoc dung bit ky ciia ching. Theo mot phuong
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4n, mot hodic nhidu hop chit c6 tac dung diéu tri bénh d4i thdo dudng trong dugc phim
13 mudi canxi mitiglinit hydrat.

Theo mdt phuong an khac, mot hodc nhiéu hop chét c6 tac dung diéu tri bénh
dai thdo dudng trong dugc phim bao gdm mot hoic nhidu chit e ché alpha-
glucosidaza.

Theo mot phuong an khac, mdt hodc nhiéu hop chét c6 tac dung diéu tri bénh
dai thdo dudng trong duge phdm 13 hop chit dugc chon tir nhém bao gbm acarboza,
vogliboza va miglitol, k& ca cac mubi duoc dung bit k¥ ctia chiing. Theo mot phuong
4n, mot hodc nhiéu hop chét c6 tac dung diéu tri bénh d4i thao duong trong dugc phém
la vogliboza. Theo mt phuong an khéc, hop chit vogliboza trong dwoc phdm niy
duoc sir dung véi lidu ding hang ngay tir 0,1 dén Img.

Theo mdt phuong 4n khac, mot hodc nhidu hop chét ¢6 tac dung didu tri bénh
d4i thao dudng trong dugc pham la rosiglitazon, ké c& cac mudi duogc dung bt ky cia
n6. Theo mdt phuong an, hop chit rosiglitazon trong dugc phim nay i mubi

rosiglitazon maleat.
Mot hodic nhidu hop chét c6 tac dung diéu tri bénh dai thio dudng trong duge

phim ciing c6 thé tuy ¥ 13 tesaglitazar, muraglitazar hodc naveglitazar, ké ca cac mubi
duogc dung bét ky ciia chung.

Theo mot phuong an khac, mot hodc nhiéu hop chét c6 tac dung diéu tri bénh
dai thdo dudng trong duoc phim la pioglitazon, ké ca cac mudi dugc dung bét ky cla
n6. Theo mdt phuong 4n cu thé khac, hop chét pioglitazon trong dugc phim nay 13
mudi hydroclorua ctia pioglitazon. Theo mot phuong én cu th8 Kkhéc, hop chit

| pioglitazon trong duoc phim nay duoc sir dung v6i lidu ding hang ngay nidm trong
khoang tix 7,5 dén 60mg. Theo mdt phwong an cu thé khéc nita, hop chét pioglitazon
trong duoc phdm nay duge st dung véi lidu dung hang ngay tir 15 dén 45mg.

Theo mét phuong 4n khac, mdt hodc nhidu hop chit ¢6 tac dung diéu tri bénh
dai théo dudng trong dwoc phdm bao gdm metformin va pioglitazon. Theo mot
phuong 4n cu thé, hop chét pioglitazon trong dugc phdm nay bao gdm mdt hodc nhiéu
mudi duge dung ctia né. Theo mot phwong 4n cu thé khac, hop chit pioglitazon trong
duoc phim nay 13 mubi hydroclorua clia pioglitazon. Theo mt phuong 4n cu thé khac

nita, hop chét pioglitazon trong duoc phim ndy duoc sir dung véi lidu ding hang ngdy
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nam trong khoang tir 7,5 dén 60mg. Theo modt phuong an cu thé khéc nita, hop chit
pioglitazon trong duoc phim nay duoc st dung véi lidu ding hang ngay nim trong
khoang tir 15 dén 45mg. Theo mot phuong 4n khéc trong sb cac phuong 4n néu trén,
hop chét metformin trong duoc phim nay bao gdbm mét hoic nhiu mudi duoc dung
ctia nd. Theo mét phuong 4n khéc nita, hop chat metformin trong dugc phim nay 13
mudi hydroclorua ctia metformin. Theo mdt phuong 4n khéc nita, hop chét metformin
trong dwoc phim ndy dugc sir dung véi lidu diing hang ngay nim trong khoang tir 125
dén 2550mg. Theo mot phuong 4n khéc nita, hop chit metformin trong dugc phim
nay duoc st dung véi lidu ding hing ngay nim trong khoang tir 250 dén 2550mg.

Lién quan dén mdi phuong 4n trong s6 cac phuong 4n néu trén va céc thay a6i
ctia n6 vé duoc phdm, hop chét ¢6 cong thire (I) c6 thé duoc st dung dudi dang bazo
tw do hodc mudi dugc dung cia né. Theo céc phuong an cu thé, hop chét c6 cong thirc
(D dugc st dung dudi dang mudi benzoat hodc mudi toluensulfonat hodic mudi cua
axit clohydric ctia hop chét c6 cong thic (D).

Ciing lién quan dén mdi phwong 4n trong s6 cac phuong 4n néu trén va cac thay
dbi ctia n6 vé& duge phim, duoc phém nay c6 thé tuy ¥ & dang don liu thich hop dé st
dung qua duong miéng, va tuy y 1a duogc phim dang rén thich hop @ st dung qua
dudng miéng va tuy y 1a vién nén hodc vién nang thich hop dé st dung qua duong
miéng. Dugc phidm nay cling c6 thé 12 duoc phadm gidi phong kéo dai thich hop dé
dung qua duong miéng.

Ciing lién quan dén mdi phuong 4n trong sb cac phuong 4n néu trén va cic thay
ddi ctia n6 v& dugc phim, duge phdm nay c6 thé tuy y duoc sir dung dé phong hoc
diéu tri cac bénh trung gian bsi DPP-IV nhu bénh déi thio duong va cu thé hon 1a
bénh dai thao duong typ 2; chiing tang lipit huyét dai thio dudng; tinh trang suy gidm
kha ning dung nap glucoza (IGT — impaired glucose tolerance); tinh trang gidm mirc
glucoza trong huyét tuong khi déi (IFG — impaired fasting plasma glucose); bénh
nhifm axit chuyén ho4; chimg da xeton; diéu chinh cam giidc ngon miéng; bénh béo
phi; c4c bién chimg lién quan dén bénh dai thio dudng bao gdbm bénh than kinh do dai
thao dudng giy ra, bénh vong mac do dai thio duong gy ra va bénh théan; chimg tang
lipit huyét bao gdm chting ting triglyxerit- huyét, chimg ting cholesterol-huyét, chimg
giam HDL va chung ting lipit-huyét sau bita in; bénh xo cimg dong mach; bénh cao

huyét 4p; bénh nhdi méu co tim, con dau that nguc, bénh nhdi méau néo, ngdp mau néo
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va hoi chimg chuyén ho4.

Séang ché ciing dé xuét kit chira nhiéu 1idu duoc phdm theo séng ché.

Theo mét phuong 4n, kit nay con chira huéng din bao gdbm mdt hodc nhidu
dang thong tin dugc chon tir nhém bao gém chi dinh tinh trang bénh ma dugc phim
dugc sir dung, thong tin v& bdo quan dugc phém, théng tin vé liéu va huéng dan cach
str dung dugc pham.

Séang ché ciing dé xuét vat phim chua nhiéu lidu duoc phim theo sang ché.
Theo mot phuong 4n, vat phim nay con chira vat liéu bao géi nhu d6 chira dé dung
nhiéu liéu dugc phdm hoic nhan chi ra mot hogc nhiéu thong tin trong nhém bao gbm
tinh trang bénh ma hop chét ¢ céng thic (1) duge sit dung, thong tin vé bio quan,
thong tin vé lidu va/hoic huéng din céch st dung dugc phim.

CAn lvu ¥ dbi v6i tht ca cac phuwong 4n néu trén rang céc phuong an niy can
duoc hiéu theo nghia rong 13 cic phuong phép c6 thé gdm cac budc khic ngoai cac
bude dugce chi 16 ndy, ké ca budc cho bénh nhan st dung cic chét c6 hoat tinh dugc
khac. Tuong tu, néu khong duoc chi 18 theo cach khéc, dugc phim, kit va vat phim

con c6 thé chira cac chat khdac, ké ca cac chat dugc dung khac.

MBS ta vin tit cAc hinh vé

Fig.1 thé hién Bang tém tat két qua chinh dugc x4c dinh sau khi an séng trong
nghién ctru da tim, lidu lap lai, c6 d6i chung gia duge, mu d6i duge mo ta trong Vi dy
3.

Fig.2 thé hién Bang tém tit két quia mirc hemoglobin dugc glycosyl hoa
(HbA o) theo cach didu tri va thoi diém trong nghién ctru da tam, lidu lip lai, c6 ddi
chimg gia duogc, mu doi duge mo ta trong Vi du 3.

Fig.3 thé hién Bang t6m tat két qua mic fructosamin khi déi theo cach diéu tri
va thoi diém trong nghién ctru da tam, liéu 1ap lai, co dbi chimg gia duge, mu déi duge
md ta trong Vidu 3.

Fig.4 1a dd thj thd hién hiéu qua quan sat dwgc dbi véi hoat tinh ciia DPP-IV
trong huyét twong ctia bénh nhan khi st dung hop chét ¢6 cong thire (I).
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MO ta chi tiét sang ché
Cac dinh nghia

Néu khong duoc chi rd theo cach khac, cac thuat ngir sau day dugc sir dung
trong ban md ta va phin Yéu cAu bao ho s& c6 nghia sau day dbi véi muc dich cua don
sang ché nay.

Cu thé, thuat ngit "bénh" bao gém tinh trang dong vét hodc bd phan cua nd
khong duoc khoé bét ky va bao gbm tinh trang khong dugc khoé ¢6 thé do tai nan, liéu
phap y hoc hogc tht y dugce p dung cho dong vat nay, nghia 1a cic tic dung phy cua
liéu phép nay.

Thuat ngit "duge dung" c6 nghia 13 hitu ich trong viéc bao ché duoc phim va
ndi chung 13 an toan, khéng doc v& mit sinh hoc cfing nhur cic mit khong mong mubn
khéc va chip nhan dugc dé sir dung trong tht y cling nhu sir dung 1am dugc phim cho
nguoi.

Thuét ngét "mudi dugc dung" c6 nghia 1a mudi chip nhan dwoc vé mit dugc
phim, nhur duge dinh nghia trén day, va mudi ndy c6 hoat tinh dugc ly mong mubn.
Céac mudi nay bao gdm, nhung khong chi giéi han &, cc mudi cong axit dugc diéu ché
béng céc axit vé co nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit
phosphoric va axit twong tu; hodc bing céc axit hitu co nhu axit axetic, axit
trifloaxetic, axit propionic, axit hexanoic, axit heptanoic, axit xyclopentanpropionic,
axit glycolic, axit pyruvic, axit lactic, axit malonic, axit sucxinic, axit malic, axit
maleic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit o-(4-
hydroxybenzoyl)benzoic, axit xinamic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit 1,2-etandisulfonic, axit 2-hydroxyetansulfonic, axit benzensulfonic,
axit p-clobenzensulfonic, axit 2-naphtalensulfonic, axit p-toluensulfonic, axit
camphorsulfonic, axit 4-metylbixyclo[2.2.2]oct-2-en-1-carboxylic, axit glucoheptonic,
axit 4,4'-metylenbis(3-hydroxy-2-en-I-carboxylic), axit 3-phenylpropionic, axit
trimetylaxetic, axit butylaxetic bac ba, axit lauryl sulfuric, axit gluconic, axit glutamic,
axit hydroxynaphtoic, axit salixylic, axit stearic, axit muconic va axit tuwong tu.

Mudi dugc dung con bao gdm, nhung khong chi gi6i han 6, mudi cong bazo cd
thé duoc difu ché khi sy c6 mit ciia cac proton c6 tinh axit c¢6 kha nang phén ing v6i
bazo vb co hoic hitu co. Cac bazo hitu co chép nhin duogc bao gém, nhung khong chi

gi6i han &, natri hydroxit, natri cacbonat, kali hydroxit, nhom hydroxit va canxi
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hydroxit. Cac bazo hitu co chép nhan dugc bao gdm, nhumg khong chi giéi han @,
etanolamin, dietanolamin, trietanolamin, trometamin, N-metylglucamin va bazo twong
tu.

Thuét nglt "luong hitu hiéu didu tri" c6 nghia 1 lwvong hop cht ma khi duoc st
dung cho dong vat dé didu tri bénh 13 d dé c6 hiéu qua didu tri bénh nay.

Thuét ngit "didu tri" hodc "viéc diéu tri" c¢6 nghia 1a viéc st dung hop chét bt
k¥ v6i luong hitu hidu diéu tri va bao gdm:

(1) viéc ngan khong cho bénh xuét hién & dong vat c6 thé bi mic bénh nhung
van chua bi méc hodc ¢6 biéu hién bénh 1y hogc triéu ching bénh,

(2) viée trc ché bénh & dong vat d4 bi méc hodc c6 biéu hién bénh Iy hoic triéu
chimg bénh (nghia 1a [am nglmg su phat trién thém cua bénh 1y va/hodc triéu ching
bénh), hodc

(3) 1am thuyén giam bénh & dong vat da bi méc bénh hogc ¢6 biéu hién bénh ly
hodc triéu chimg bénh (nghia 13 dy 1ti bénh 1y vai/hodc triéu ching bénh).

1. Hop chét 2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-metyl-2,4-dioxo-1(2H)-
pyrimidinyl]metyl]-benzonitril va cac hén hop ctia né

N6i chung, sang ché mé ta viéc st dung hop chit 2-[[6-[(3R)-3-amino-1-
piperidinyl]-3,4-dihydro-3-metyl-2,4-dioxo-1(2H)-pyrimidinylJmetyl]-benzonitril ~ (&

day dugc goi 12 “hop chit c6 cong thire (I)”) c6 chu tric dugc dua ra dudi day.

0]

NC )

Vi du 1 mé td mdt phuong phap tdng hop hop chit c6 cong thire (I). Can luu y
rang cac phuong phép khac dé tong hop hop chét c6 cong thic (I) ¢6 thé duoc st dung
nhu ngudi c6 hidu biét trung binh trong linh vuc nay s& biét r5.

Hop chét c6 cong thirc (I) c6 thé duoc str dung & dang bazo tu do cla nd va
cling c¢6 thé duoc st dung & dang mubi, hydrat va tién dwoc chit ma cac dang nay
dugc chuyén hoa in vivo thanh dang bazo tu do cta hop chét ¢6 cong thic (I). Vi duy,

viée sir dung hop chit ¢6 cong thiic (I) duéi dang mubi duge dung thu duge tlr cac axit
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va bazo v co va hitu co khac nhau theo cac phuong phap da biét 15 trong linh vuc nay
van thudc pham vi ctia séng ché. Nhu dwoc sir dung & day, néu khong dugc chi rd theo
cach khac, hop chét ¢6 cong thire (I) dugc dy dinh 1a bao gdm cac mudi, hydrat va tién
duoc chit cia hop chét ¢ cong thirc (I).

Tét hon, néu mubdi duoc dung ctia hop chat c6 cong thirc (I) tao ra cac dac tinh
dugce dong hoc duge céi thién so véi dang bazo tu do cua hop chét nay. Ban dau, cac
mudi duoc dung ciing c6 thé tao ra cac dic tinh duwoc dong hoc mong mudn dbi véi
hop chét c6 cong thirc (I) ma trude d6 hop chit nay khéng c6, va thim chi c6 thé c6
tac dung tich cuc dén cac dic tinh duge luc hoc cia hop chét nay so véi hoat tinh didu
tri ctia n6 trong co thé.

Vi du cu thé v& c4c mubi, hydrat va tién duoc chét ctia hop chét c¢6 cong thirc
(D) bao gf‘)m, nhung khong chi giéi han &, cac dang mudi duoc tao bdi cac axit vo co
hodc hitu co, vi du, cac hop chit hydrohalogenua nhu hydroclorua, hydrobromua,
hydroiodua; cac axit vo co khic va cac mudi twong Gmg cua ching nhu sulfat, nitrat,
phosphat, v.v.; cac hop chét alkylsulfonat va monoarylsulfonat nhu etansulfonat,
toluensulfonat va benzensulfonat; va c4c axit hitu co khac va cic mubi tuong img cua
ching nhu axetat, trifloaxetat, tartrat, maleat, sucxinat, xitrat, benzoat, salixylat va
ascorbat. Cac mubi cong axit khic bao gdm, nhung khdng chi gi6i han &, adipat,
alginat, arginat, aspartat, bisulfat, bisulfit, bromua, butyrat, camphorat,
camphorsulfonat, caprylat, clorua, clobenzoat, xyclopentanpropionat, digluconat,
dihydrogenphosphat, dinitrobenzoat, dodexylsulfat, fumarat, galacterat (tir axit muxic),
galacturonat, glucoheptaoat, gluconat, glutamat, glyxerophosphat, hemisucxinat,
hemisulfat, heptanoat, hexanoat, hipurat, hydroclorua, hydrobromua, hydroiodua, 2-
hydroxyetansulfonat, iodua, isethionat, iso-butyrat, lactat, lactobionat, malat, malonat,
mandelat, metaphosphat, metansulfonat, metylbenzoat, monohydrogenphosphat, 2-
naphtalensulfonat, nicotinat, nitrat, oxalat, oleat, pamoat, pectinat, persulfat,
phenylaxetat, 3-phenylpropionat, phosphat, phosphonat va phtalat.

Theo mot phuong 4n, hop chét c6 cong thic I duge sir dung dudi dang mubi
benzoat, toluensulfonat hodc hydroclorua cua hop chét c6 cong thirc (I). Vi du 1 md ta

cac dang mubi benzoat, toluensulfonat va hydroclorua ctia hop chét c6 cong thire (I).

2. St dung hop chét I

N6i chung, sang ché mé ta phuong phap bao gdm viéc cho bénh nhén sit dung
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lidu ding hang ngay chira hop chét c6 cong thirc (I) véi lwong ndm trong khoang tir
5mg dén 250mg, tuy ¥ tir 10mg dén 200mg, tuy ¥ tir 10mg dén 150mg, va tuy y tir
10mg dén 100mg (trong mdi trudng hop, tinh theo trong luwong phén tir clia dang bazo
tu do ciia hop chét c6 cong thic (I)). Cac lugng lidu cu thé ¢6 thé duge st dung chira
hop chét I véi luong 13, nhung khong chi gi6i han 6, 10mg, 12,5mg, 20mg, 25mg,
50mg, 75mg, 100mg/ngdy. Cén huu y rang, néu khong dugc chi 18 cu thé theo cach
khéc, hop chét c6 cong thire (I) cb thé dugc sit dung & dang bazo tw do cta nd hodc
mubi duge dung. Tuy nhién, lugng va khoang lidu duoc dua ra & ddy ludn tinh theo
trong Iuwong phén tir cia dang bazo tu do ctia hop chét ¢6 cong thirc (I).

Hop chit c6 cong thic (I) c6 thé dwogc sir dung qua duong st dung bét ky. Tuy
nhién, modt phuong phap duge md ta ¢ day thuc hanh béng cach st dung hop chét ¢
cong thirc (I) qua duong miéng. Cach sir dung nay c6 loi & chd, d& thuc hién va bénh
nhan c6 thé tr sit dung.

Hop chét c6 cong thirc (I) c6 thé dugc st dung mot hoic nhidu 1in/ngdy. Tuy
nhién, vu diém cia sang ché 1 & chd, hop chit c6 cong thirc (I) c6 thé duge st dung
mot cach hitu hiéu véi cae mic lidu duoc chi 15 & day 1a mot lan/ngay va cling c6 thé
duoc st dung dudi dang don lidu mot lAn/ngay. Hop chit c6 cong thire (I) c6 thé duogc
sir dung v6i mirc liéu duoc chi 18 & day chi mot lAn/ngay va qua dudng miéng, cac
bénh nhan dé tu st dung hop chét c6 cong thire (I) hon, do d6 cai thién su tudn thu lidu
dung cho cac bénh nhan cAn e ché hoat tinh ctia DPP-IV in vivo.

C6 loi néu hop chit I thich hop d& sir dung lién tuc kéo dai va cé thé dugc st
dung cho cic bénh nhan trong khoang thoi gian kéo dai. Do d6, phwong phép nay ¢
thé duoc thuc hién khi cho bénh nhén st dung hop chit I mdi ngay (tuy ¥ 14 1 14n hang
ngay) trong khoang thoi gian it nhit 13 1 thang, tuy y trong khoang thoi gian it nhit 12
3 thang, va néu cén, tuy ¥ trong khodng thoi gian & hd so bénh 4n ctia cac bénh nhan.
Do hop chét I ¢6 tac dung trc ché DPP-IV kéo dai nén cin hiéu ring ché db lidu it
thudng xuyén hon mot 1An/ngay c6 thé duge sir dung.

C6 loi néu hop chit I c6 thé dugc sir dung & thoi gian bét ky trong ngdy. Tuy ¥,
hop chit I duoc st dung mot lAn/ngay khi viéc st dung dién ra vao bubi sang trudc
bita an. Do hop chit I c6 thé kich thich su tiét insulin khi mtrc glucoza trong mau dat
mitc cao hon 100mg/dl, ¢6 thé c6 loi néu c6 mit hop chit I trong su tudn hoan vong

16n trudce khi dién ra su ting nong do glucoza trong mau sau bita an.
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Hop chét I ¢6 thé dugc str dung cho bénh nhan bat ky ma s& ¢6 1¢i tir qué trinh
diu tri ddn dén viéc giam hoat tinh caa DPP-IV in vivo. Fig.1 thé hién va Vi dy 3 md
ta hiéu qua quan sat duoc dbi vé6i hoat tinh ctia DPP-IV trong huyét twong ctia bénh
nhan sau khi sit dung hop chit I trong 14 ngiy véi cac mirc lidu 13 25mg/ngay,
100mg/ngay va 400mg/ngay.

Nhu 6 thé thiy tir cac s6 liéu dugc thé hién trén Fig.4, bing cach sir dung hop
chét I mot 1an/ngdy véi mirc lidu dwoc chi rd & day, hop chét 1 ¢6 thé dugc st dung
mot cach hitu hiéu vdi cac tinh trang bénh ma mong mubn 13 1am gidm hoat tinh cia
DPP-IV trong huyét twong ctia bénh nhan hon 60%, tuy y hon 70% va tuy ¥ hon 80%.
Cu thé, khi st dung hop chét I v6i lugng it nhit 1a 25mg, hoat tinh ctia DPP-IV trong
huyét trong ctia bénh nhan c6 thé duge gidm hon 60% so véi gia tri gbc trong khoang
thoi gian it nhit 13 6 gid, 12 gid, 18 gid va thim chi 1a 24 gid sau khi sir dung.

Vi du vé c4c Gmg dung cu thé ciia viéc st dung hop chét I bao gdm, nhung
khong chi giéi han &, viéc phong nglra, lam chim sy tién tridn, va/hodc diéu tri cac
bénh trung gian béi DPP-IV, cu thé 12 bénh d4i thdo dudng vi cu thé hon 12 bénh dai
thao dudng typ 2, chung tang lipit huyét do d4i thao dudng; tinh trang suy giam kha
ning dung nap glucoza (IGT); tinh trang gidm muc glucoza trong huyét tuong khi d6i
(IFG); ching nhidm axit chuyén ho4; chimg da xeton; didu chinh cam giac ngon
miéng; bénh béo phi; céc bién chimg lién quan dén bénh d4i thdo dudng bao gdm bénh
than kinh do dai thdo dudng giy ra, bénh vong mac do dai thdo dudng gdy ra, bénh
viém rudt, bénh viém rudt timg ving, bénh viém rudt non do hoa liéu phap, bénh viém
niém mac miéng, hoi chung rudt ngén va bénh than. Cac bénh trung gian bdi DPP-1V
con bao gébm chimg ting lipit huyét nhu ching ting triglyxerit- huyét, ching ting
cholesterol-huyét, ching giam HDL va ching ting lipit-huyét sau bita &n; bénh xo
cting dong mach; bénh cao huyét &p; bénh nhdi méu co tim, con dau thét nguc, bénh
nhdi mau no, ngdp mau nio va hdi ching chuyén hoa.

Chéc chén 12 viéc sit dung hop chét I cho cic bénh nhan dai thdo dudng typ I
hoic typ II sau khi didu tri t5i thidu trong thoi gian it nhét 13 30 ngay s& cai thién mot
hodc nhidu thong sb tim mach. Vi du v& céc thong sd tim mach c6 thé duoc cai thién
bao gdm, nhung khong chi giéi han &, sy gidm &p lyc mau tm thu trung binh, sy ting
mtc cholesterol loai HDL, cai thién ty 18 lipoprotein ty trong thip (low density
lipoprotein: LDL)/HDL va sy giam mrc triglyxerit.
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Ciing chic chén 13 viée st dung hop chét I két hop véi mot hodc nhiéu hop chét
tri bénh dai thdo dudng cho cdc bénh nhan dai thdo dudng typ I hodc typ II sau khi
didu tri t8i thidu trong thoi gian it nhit 12 30 ngay s& cai thién mdt hodc nhiéu théng s6
tim mach. Vi du vé céc thong s6 tim c6 thé dugc cai thién bao gdm, nhung khong chi
gi6i han &, sy gidm 4p luc mau tAm thu trung binh, sy ting cholesterol loai HDL, su
céi thién ty 16 LDL/HDL va su giam muc triglyxerit.

Theo mdt phuong 4n, cho bénh nhén bi bénh dai thao duong typ 2 st dung hop
chét I. C4c bénh nhan su dung hop chét I ciing ¢6 thé c6 sy suy gidm chirc ning tiét
insulin tir tiéu dao tuy chir khdng phai cac bénh nhan d c6 sw khang insulin trong céc
md/co quan nhay insulin ngoai vi.

C6 loi néu, st dung hop chét I mot 1an/ngady vé6i mic lidu duogc chi 1§ & day
ciing c6 thd dugc st dung dé& diéu tri cho cac bénh nhan tién dai thio dudng. Chéc
chén 12 viéc st dung hop chét I & cic bénh nhén tién d4i thdo dudng 1am cham sy phat
trién cta bénh dai thao duong typ II & bénh nhan ndy. Su ting muc glucoza trong méu
kéo dai lam mét do nhay cia chirc ning cua tiéu ddo tuy va lam suy gidm sy tiét
insulin. Bang cé4ch cai thién mic adenosin 3',5' monophosphat mach vong (adenosine-
3', 5'-monophosphate: AMP) va dong luc hoc canxi & cac té bao beta, cac t& bao niy
hoat héa cac gen stra chita cac thanh phén cta té bao bi‘hu hai va it bi ton thuwong véi
ddc tinh cia glucoza.

Viée sir dung hop chit I mot 1an/ngdy véi cac mic lidu duoc chi 18 & day duoc
mong mudn 13 c¢6 khoang hiéu qua sinh hoc mong mubn in vivo. Vi du, viéc st dung
hop chit I mét 1an/ngay véi cac mirc lidu duoc chi 13 & ddy lam giam mirc glucoza
trong mau cua bénh nhan so véi dbi chiing gia duge. Su gidm mirc glucoza trong mau
sau khi dn nay giup cho cic bénh nhin dai thdo dudong duy tri mirc glucoza thap hon.

Viée sir dung hop chét I mot 1an/ngdy véi cac mirc lidu duoc chi rd & day ciing
dugc mong mubn dé c6 tac dong 1am ting mitc insulin hodc dd nhay insulin cta bénh
nhan. Insulin tao thuin loi cho glucoza di vao co, cdc mé m& va mot s6 m6 khac. Nho
co ché nay, cac té bao c6 thé hip thu glucoza bang cich ting cudng qué trinh khuéch
tan thong qua viée kich thich thy thé insulin. C-peptit va insulin 1a cac chudi protein
duge tao ra bing cach hoat hoa va phan chia proinsulin (tién chét dang bét hoat cuia
insulin). C-peptit va insulin dugc tao ra va tich trit trong cac té bao beta cia tuy. Khi

insulin duoc gidi phong vao dong mau, lugng twong duong cua C-peptit cling dugc
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gi4i phéng. Piéu nay 1am cho C-peptit dwoc st dung lam chét d4nh d4u cia viéc san
xuét insulin. Viéc st dung hop chét I theo sang ché duoc mong mubn 13 1am ting mirc
C-peptit cua bénh nhan.

Viéc sit dung hop chit I mot 1an/ngdy véi mic lidu duogc chi 18 & diy cling
dugc mong mubn 13 c6 tic dong 1am giam mirc hemoglobin Alc ctia bénh nhan hon
0,5% so véi dbi chimg gia dugc sau khi didu tri bing hop chét I kéo dai. Cac gid tri
Hb-Alc d3 duge bibt 12 ty 18 thuan véi ndng d6 glucoza trong mau trong vong doi cia
céc t& bao hdng cdu. Gi4 tri Hb-Alc 13 chi bdo mirc glucoza trong mau ciia bénh nhin
trong 90 ngay cudi ciing trudc d6 kéo dai dén 30 ngay gin day nhit. Quan st thdy su
giam mirc hemoglobin Alc ctia bénh nhén chimg minh sy gidm mirc glucoza trong
méu cta bénh nhan kéo dai 1a do viée str dung hop chét I mot lan/ngay véi cac mirc
lidu dugc chi rs & day.

3. Liéu phap két hop chira hop chét I

Sang ché con mb ta viéc str dung hop chét I két hop véi mot hogic nhiéu hop
chét tri bénh déi thao duong khac. Vi du vé& céc hop chét c6 tac dung diéu tri bénh dai
thao duong khic ndy bao gdm, nhung khong chi giéi han &, cac chit diéu bién duong
truyén tin hiéu insulin nhu céc chét Gc ché protein tyrosin phosphataza (protein
tyrosine phosphatase: PTPase), va cac chit Gc ché glutamin-fructoza-6-phosphat
amidotransferaza (glutamine-fructose-6-phosphate amidotransferase - GFAT); cac hop
chat 1am 4nh huéng dén viéc san xuét glucoza & gan bi rbi loan didu hoa nhu céc chit
(e ché glucoza-6-phosphataza (glucose-6-phosphatase: G6Pase), cac chit tc ché
fructoza-1,6bisphosphataza (fructose-1,6-bisphosphatase: F-1,6-BPase), cac chét trc
ché glycogen phosphorylaza (glycogen phosphorylase: GP), cc chit dbi khang thy thé
glucagon vd cic  chit T ché  phosphoenolpyruvat  carboxykinaza
(phosphoenolpyruvate carboxykinase: PEPCK); cac chit @c ché pyruvat
dehydrogenaza kinaza (pyruvate dehydrogenase kinase: PDHK), cac chét 1am gia ting
d6 nhay insulin (cic chét nhay insulin); c4c chit 1am gia ting su tiét insulin (c4c chét
loi tiét insulin); céc chét trc ché alpha-glucosidaza; c4c chét e ché qua trinh 1am rdng
da day; cac chét hoat héa glucokinaza, céc cht chi vén thu thé GLP-1, cac chét chu
van thu thé GLP-2, cac chét didu bién UCP, c4c chét diéu bién RXR, céc chit tc ché
GSK-3, cac chit didu bién PPAR, metformin, insulin; va céc chat d6i khang oo-

adrenalin. Hop chét I ¢6 thé duoc sir dung véi it nhét mét hop chét tri bénh dai thao
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dudmg khéc ndy mdt céch ddng thoi dudi dang don lidu, ddng thoi dudi dang céc liéu
riéng biét, hodc 14n luot (nghia 13 mot lidu dugc st dung trude hodc sau khi lidu con
lai dugc st dung).

Vi du v& c4c chit tc ché PTPaza c6 thé duoc st dung két hop vé6i hop chat I
bao gdm, nhung khong chi giéi han &, cac chét duoc boc 16 trong cac patent MF sb
6.057.316, 6.001.867, va cac cong bd don PCT s6 WO 99/58518, WO 99/58522, WO
99/46268, WO 99/46267, WO 99/46244, WO 99/46237, WO 99/46236 va WO
99/15529.

Vi du vé cac chét tc ché GFAT c6 thé duoc sir dung két hop v&i hop chét I bao
gdm, nhung khong chi gi6i han &, céc chit dugc boc 16 trong tai liéu: Mol. Cell.
Endocrinol. 1997, 135(1), 67-77.

Vi du v& céc chét tc ché G6Paza c6 thé dugc sit dung két hop vé6i hop chét I
bao gdm, nhung khong chi giéi han &, cac chit duoc boc 1§ trong cac cong bd don
PCT sb WO 00/14090, WO 99/40062 va WO 98/40385, Cong bb patent chau Au s6
EP682024 va tai liéu Diabetes 1998, 47, 1630-1636.

Vi du vé cac chit irc ché F-1,6-BPaza c6 thé dugc sir dung két hop v6i hop chit
I bao gdm, nhung khéng chi gi6i han &, cac chit duge boc 16 trong cic Cong bd don
PCT s6 WO 00/14095, WO 99/47549, WO 98/39344, WO 98/39343 va WO
98/39342.

Vi du v& cac chit tc chd GP c6 thé dugc st dung két hop v6i hop chét I bao
gbm, nhung khong chi giéi han &, céc chit duge boc 16 trong patent M§ sb 5.998.463,
cac Cong bd don PCT s6 WO 99/26659, WO 97/31901, WO 96/39384 va W09639385
va cac Cong bd patent chau Au sb EP 978279 va EP 846464.

Vi du vé cac chit dbi khang thu thé glucagon c6 thé duoc st dung két hop véi
hop chét I bao gdbm, nhung khong chi gii han &, cc chét dugc boc 16 trong cac patent
M§ sb 5.880.139 va 5.776.954, cic Cong bd don PCT s WO 99/01423, WO
98/22109, WO 98/22108, WO 98/21957, WO 97/16442 va WO 98/04528 va cac chit
dugc md ta trong cac tai liéu: Bioorg Med. Chem. Lett 1992, 2, 915-918, J. Med.
Chem. 1998, 41, 5150-5157 va J. Biol Chem. 1999, 274; 8694-8697.

Vi du v& cac chit tc ché PEPCK c6 thé dugc st dung két hop véi hop chit I
bao gbém, nhung khong chi gi6i han &, céc chit duoc boc 16 trong patent M§ sb
6.030.837 va tai liéu: Mol. Biol. Diabetes 1994, 2, 283-99.
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Vi du vé céc chét e ché PDHK c6 thé duoc st dung két hop v6i hop chit I bao
gbm, nhung khong chi giéi han &, cac chit dugc boc 16 trong tai lidu: J. Med. Chem.
42 (1999), 2741-2746.

Vi du v& céc chit 1am gia ting do nhay insulin c6 thé dwgc st dung két hop véi
hop chét I bao gdm, nhung khong chi gi6i han &, cac chit e ché GSK-3, céc chét chit
van thu thé retinoit X, cac chét chu van thu thé beta-3 adrenalin, cac chét diéu bién
UCP, céc hop chét thiazolidindion (glitazon) tri bénh dai thdo dudng, cac chit cha van
PPAR gama loai khong glitazon, cac chét cht van kép PPAR gama/PPAR alpha, cic
hop chét chira vanadi tri bénh d4i thdo dudng va cac hop chit biguanua nhu
metformin.

Vi du v& céc chét rc ché GSK-3 bao gdm, nhung khong chi giéi han &, cac chét
duoc boc 10 trong cac Cong bd don PCT s6 WO 00/21927 va WO 97/41854.

Vi du v& cac chit didu bién RXR bao gdm, nhung khong chi gi6i han &, céc
chét duoc boc 16 trong céc patent M§ s6 4.981.784, 5.071.773, 5.298.429 va 5.506.102
va cac Cong bd don PCT s6 W089/05355, W091/06677, W092/05447, W093/11235,
W095/18380, W094/23068 va W093/23431.

Vi du v& céc chét chu van thu thé beta-3 adrenalin bao gbm, nhung khéng chi
gi6i han &, chét CL-316.243 (phong thi nghiém Lederle) va cac chit dugc bdc 1 trong
patent M§ sb 5.705.515 va céc Cong bd don PCT s WO 99/29672, WO 98/32753,
WO 98/20005, WO 98/09625, WO 97/46556 va WO 97/37646.

Vi du vé céc chat diéu bién UCP bao gbm céc chit chu van UCP-1, UCP-2 va
UCP-3. Vi dy v& céc chét didu bién UCP bao gdm, nhung khdng chi gi6i han &, cac
chit dugc boc 19 trong tai lidu cua Vidal-Puig va cc ddng tac gia, Biochem. Biophys.
Res. Commun., Vol. 235(1), trang 79-82 (1997).

Vi du v& cac hop chit thiazolidindion (glitazon) didu bién PPAR, tri bénh dai
thao dudng bao gdm, nhung khong chi gi6i han &, cac hop chét (S)-((3,4-dihydro-2-
(phenyl-metyl)-2H-1-benzopyran-6-yl)metyl-thiazolidin-2,4-dion (englitazon), 5-{[4-
(3-(5-metyl-2-phenyl-4-oxazolyl) 1-oxo-propyl)-phenyl]-metyl} -thiazolidin-2,4-dion
(darglitazon), 5-{[4-(1-metylxyclohexyl)metoxy)-phenyl]metyl]-thiazolidin-2,4-dion
(xiglitazon), 5-{[4-(2-(1-indolyl)etoxy)phenylJmetyl}-thiazolidin-2,4-dion (DR~
F2189), 5-{4-[2-(5-metyl-2-phenyl-4-oxazoly)-etoxy)]benzyl } -thiazolidin-2,4-dion
(BM-13.1246), 5-(2-naphtylsulfonyl)-thiazolidin-2,4-dion (AY-31637), bis{4-[(2,4-

-18-



28879

dioxo-5-thiazolidinyl)-metyl]phenyl} metan (YM268), 5-{4-[2-(5-metyl-2-phenyl-4-
oxazolyl)-2-hydroxyetoxy]-benzyl}-thiazolidin-2,4-dion (AD-5075), 5-[4-(1-phenyl-1-
xyclopropancarbonylamino)-benzyl]-thiazolidin-2,4-dion (DN-108), 5-{[4-(2-(2,3-
dihydroindol-1-yl)etoxy)phenylmetyl)-thiazolidin-2,4-dion, 5-[3-(4-clo-phenyl])-2-
propynyl]-5-phenylsulfonyl)thiazolidin-2,4-dion, 5-[3-(4-clophenyl])-2-propynyl]-5-
(4-flophenyl-sulfonyl)thiazolidin-2,4-dion, 5-{[4-(2-(metyl-2-pyridinyl-amino)-
etoxy)phenyl]metyl} -thiazolidin-2,4-dion (rosiglitazon), 5-{[4-(2-(5-etyl-2--
pyridyl)etoxy)phenyl]-metyl }-thiazolidin-2,4-dion (pioglitazon; dugc ban trén thi
truong véi tén thuong mai 13 ACTOS™), 5-[6-(2-flo-benzyloxy)-naphtalen-2-
ylmetyl]-thiazolidin-2,4-dion (MCC555), 5-([2-(2-naphtyl)-benzoxazol-5-yl]-

metyl }thiazolidin-2,4-dion (T-174), edaglitazon (BM-13-1258), rivoglitazon (CS-011)
va 5-(2,4-dioxothiazolidin-5-ylmetyl)-2-metoxy-N-(4-triflometyl-benzyl)benzamit
(KRP297).

Vi du v& cac chét chil van PPAR gama loai khong glitazon bao gbm, nhung
khong chi giéi han &, cac chét twong tu N-(2-benzoylphenyl)-L-tyrosin nhu GI-
262570, reglixan (JTT501) va FK-614 va metaglidasen (MBX-102).

Vi du v& céc chit chi van kép PPAR gama/PPAR alpha bao gdm, nhung khong
chi gidi han 6, cac chit omega, [(oxoquinazolinylalkoxy)phenyl]alkanoat va cac chit
tuong tu ctia nd, bao gdm cic chét dugc md ta trong Cong bd don PCT s6 WO
99/08501 va tai liéu Diabetes 2000, 49(5), 759-767; tesaglitazar, muraglitazar va
naveglitazar.

Vi du v& cac hop chét chira vanadi tri bénh déi thdo dudng bao gbm, nhung
khong chi gidi han &, cac chit duoc boe 10 trong patent M§ s6 5.866.563.

Hop chit metformin (dimetyl biguanua) va mudi hydroclorua ctia né duge ban
trén thi trudng vaéi tén thuong mai la GLUCOPHAGE™,

Vi du v& cac chit 1am gia tang su tiét insulin bao gbm, nhung khong chi gidi
han &, céc chét dbi khang thy thé glucagon (nhu d4 mo ta trén ddy), cdc dan xuat
sulphonyl ure, hormon incretin hodc cic chét twong tu ctia né, dic biét 1a chét peptit -1
gidng glucagon (glucagon-like peptide-1: GLP-1), céc chit chu van GLP-1, cAc chat
d6i khang thu thé imidazolin ctia t& bao beta, va cac chét loi tiét insulin tac dung ngin
nhu cac din xult cta axit phenylaxetic tri bénh dai thdo dudng, cac din xuét D-

phenylalanin tri bénh dai thdo duong, mitiglinit va cac mudi duge dung ctia né.
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Vi du vé cac din xuét sulphonyl ure bao gdm, nhung khong chi giéi han o,
glisoxepit, glyburit, glibenclamit, axetohexamit, clopropamit, glibornurit, tolbutamit,
tolazamit, glipizit, carbutamit, gliquidon, glyhexamit, phenbutamit, tolxyclamit;
glimepirit va gliclazit. Tolbutamit, glibenclamit, gliclazit, glibornurit, gliquidon,
glisoxepit va glimepirit c6 thé duoc st dung & dang ma chiing dugc ban trén thi trudng
v6i cac tén thwong mai 1an luot 13 RASTINON HOECHST™, AZUGLUCON™,
DIAMICRONT™, GLUBORID™, GLURENORM™, PRO-DIABAN™ va
AMARYL™,

Vi du v& cc chit chi vin GLP-1 bao gdm, nhung khong chi gi6i han &, cac
chit duoc boc 10 trong cac patent My s& 5.120.712, 5.118.666 va 5.512.549, va Cong
bd don PCT s6 WO 91/11457. Cu thé 1, cac chat chii van GLP-1 bao gdm cac hop
chit nhu GLP-1 (7-37), trong hop chét nay, gbc Arg & vi tri 36 clia nhém chuc amit &
du tan cung carboxy duoc thay thé bang gbc Gly & vi tri 37 clia phan t& GLP-1 (7-
36)NH, va céc bién thé va céc chat twong ty ciia n6 bao gdm GLN°-GLP-1 (7-37), D-
GLN®-GLP-1 (7-37), axetyl LYS®-GLP-1 (7-37), LYS'8GLP-1 (7-37) va, cu thé 1a
GLP-1 (7-37)OH, VALS-GLP-1 (7-37), GLY®-GLP-1(7-37), THR®-GLP-1 (7-37),
GLP-1 (7-37) va 4-imidazopropionyl-GLP-1.

Vi du cu th8 v& chit chu van GLP-1 13 exenatit, peptit amit c6 39 axit amin,
chét ndy dugc ban trén thi trudng véi tén thuong mai 1a BYETTA™. Exendatit ¢6
cdng thirc thuc nghiém 1a CigsHas2NsoOgoS va trong luong phén tir bang 4186,6
Dalton. Trinh tu axit amin ctia exendatit 13 nhu sau: H-His-Gly-Glu-Gly-Thr-Phe-Thr-
Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-Ile-Glu-Trp-Leu-
Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NHoa.

Vi du v& céc chit dbi khang thu thé imidazolin cua t& bio beta bao gdm, nhung
khéng chi giéi han &, cac chat duoc boc 16 trong Cong bd don PCT sé WO 00/78726
va tai liéu: J. Pharmacol. Exp. Ther. 1996; 278; 82-89.

Vi du vé& din xuét ctia axit phenylaxetic tri bénh déi thao dudng 14 repaglinit va
cac mudi duge dung clia né.

Vi du vé cac din xult cia D-phenylalanin tri bénh déi thio dudng bao gdm,
nhung khong chi gi6i han &, nateglinit (N-[(trans4-isopropylxyclohexyl)-carbonyl]-D-
phenylalanin, cac patent chau Au s6 EP 196222 va EP 526171) va repaglinit (axit (S)-
2-etoxy-4-{2-[[3-metyl-1-1-[2-(1-piperidinyl)phenyl]butyl]-amino]-2-
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oxoethyl}benzoic, cac don yéu cau cép patent chiu Au s5 EP 0 147 850 A2 vA EP 0
207 331 Al). Nateglinit duoc dy dinh 12 bao gdm céc dang tinh thé cu thé (dang da
hinh) duoc bdc 16 trong patent My s6 5.488.510 va Cong b patent chiu Au s6 EP
0526171 B1. Repaglinit va nateglinit c6 thé duoc sir dung & dang nhu ching dugc ban
trén thi trudng voi cac tén thuong mai 14n luot 1a NOVONORM™ va STARLIX™,

Vi du vé& céc chét e ché alpha-glucosidaza bao gdm, nhung khong chi giéi han
&, acarboza, N-(1,3-dihydroxy-2-propyl)valiolamin (vogliboza) va din xuit 1-
deoxynojirimyxin miglitol. Acarboza 1a 4",6"-dideoxy-4'-[(15)-(1,4,6/5)-4,5,6~
trihydroxy-3-hydroxymetyl-2-xyclo-hexenylamino)maltotrioza. CAu tric cia acarboza
¢6 thé cling dwoc mo ta dudi dang O-4,6-dideoxy-4-{[1S,4R,5S,65]-4,5,6-trihydroxy-
3-(hydroxymetyl)-2-xyclohexen-1-yl]-amino)-alpha-D-glucopyranosyl-(1-4)-O-alpha-
D-glucopyranosyl-(1-4)-D-glucopyranoza (patent My s6 4.062.950 va Cong b patent
chau Au sb EP 0 226 121). Acarboza va miglitol c¢6 thé dugc st dung dudi dang ma
chiing duoc ban trén thi trudng véi cac tén thuong mai lan luot 13 GLUCOBAY™ va
DIASTABOL 50™,

Vi du v& cac chit tc ché qua trinh 1dm rdng da day khong phai 1a GLP-1 bao
gbm, nhung khdng chi giéi han &, cic chit dugc boc 16 trong tai lidu J. Clin.
Endocrinol. Metab. 2000, 85(3), 1043-1048 va Diabetes Care 1998; 21; 897-893, dac
biét 12 amylin va céc chat twong tw ctia nd nhu pramlintit. Amylin dugc mo ta trong tai
liéu Diabetologia 39, 1996, 492-499.

Vi du v& céc chit dbi khang oz-adrenalin bao gdm, nhung khong chi giéi han &,
midaglizol 1a chét dugc mo ta trong tai liéu Diabetes 36,1987, 216-220. Insulin c6 thé
duoc st dung két hop v6i hop chit I bao gdm, nhung khong chi gii han ¢, cac ché
phim insulin dong vat dugc chiét tir tuy bo va lon; cac ché phdm insulin ngudi duoc
tdng hop bang k§ thuat di truyén bang cich sit dung vi khuin Escherichia coli hogc
nidm men; insulin k&m; insulin protamin k&m; phan doan hozc din xudt ctia insulin (vi
du INS-1) va ché phim insulin ding qua dudng miéng.

Theo mdt phuong an cu thé, hop chét tri bénh déi thdo dudng dugc sit dung két
hop v6i hop chit I duge chon tir nhém bao gbm nateglinit, mitiglinit, repaglinit,
metformin, exenatit, rosiglitazon, tesaglitazar, pioglitazon, glisoxepit, glyburit,
glibenclamit, axetohexamit, clopropamit, glibornurit, tolbutamit, tolazamit, glipizit, -

carbutamit, gliquidon, glyhexamit, phenbutamit, tolxyclamit, glimepirit va gliclazit, Kké

-21-



28879

ca cac mudi duoc dung bat ky ctia chiing.

Vi du v& ché phdm va dwgc phadm chira c4c chét e ché PTPase, cac chét e ché
GSK-3, cac hop chit tuong tir ¢6 phan tir khdng nhd, céc chit trc ché GFAT, céc chit
trc ché G6Pase, céc chit dbi khang thu thé glucagon, cic chét e ché PEPCK, céc chit
{tc ché F-1,6-BPase, cac chét trc ché GP, cac chét didu bién RXR, céc chét cha véan thu
thé beta-3 adrenalin, cac chit trc ché PDHK, céc chét tc ché qua trinh lam rong da day
va céc chét diéu bién UCP dwoc boc 10 trong cic patent, don yéu cdu cAp patent va c4c
tai liéu vién din dugc dé xuét & day.

Trong trudng hop liéu phép két hop véi hop chét I, hop chét tri bénh d4i thao
duong khéc c6 thé duoc st dung (vi du, duong sit dung va dang lidu ding) theo cach
d4 bit 15 vé ban chit dbi véi hop chét nay. Hop chét I va hop chit tri bénh dai théo
duong khac cé thé duoc str dung mot cach 14n luogt (nghia 13 s6 14n str dung riéng biét)
hodc sir dung déng thoi, hodc st dung liéu nay sau liu kia mot cach riéng biét theo hai
dang liéu dung riéng biét hodc theo dang lidu don duoc két hop. Theo mot phwong 4n
cu thé, hop chét c6 tic dung diéu tri bénh dai thdo dudng khéc duge st dung v6i hop
chét I dudi dang lidu don duge két hop. Liéu dung cua hop chét c6 tac dung didu tri
bénh dai thdo dudng c6 thé duoc chon tir khoang di biét duge st dung vé mit 1am
sang d6i v6i hop chét nay. Hop chét c6 tac dung didu tri cac bién chimg cua bénh dai
thao dudng bét ky, cac hop chit c6 tac dung tri ching ting lipit - huyét, cac hop chét
¢6 tac dung didu tri bénh béo phi hoic cac hop chét c6 tac dung diéu tri chimg ting
huyét ap c6 thé duoc st dung két hop v6i hop chit I theo cach gidng nhu cach st dung
céc hop chét c6 tac dung diéu tri bénh d4i thdo dudng néu trén. Vi du v& céc hop chét
¢6 tac dung didu tri cac bién chiing ctia bénh dai thao dudng bao gbm, nhung khong
chi gidi han &, cac chét trc ché aldoza reductaza nhu tolrestat, epalrestat, zenarestat,
zopolrestat, minalrestat, fidarestat, CT-112 va ranirestat; cac yéu t6 dinh dudng than
kinh va céc hop chit 1am ting céc yéu t§ niy nhu NGF, NT-3, BDNF va chét kich
thich sy tiét - san xudt chét dinh dudng than kinh dugc mo ta trong Cong bd don qudc
6 s6 WO01/14372 (vi du 4-(4-clophenyl)-2-(2-metyl-1-imidazolyl)-5-[3-(2-
metylphenoxy)propyl] oxazol); céc chét kich thich su tai tao md than kinh nhu Y-128;
cac chét trc ché PKC nhu ruboxistaurin mesylat; cac chat (tc ché AGE nhu ALT946,
pimagedin, N-phenaxylthiazoli bromua (ALT766), ALT-711, EXO-226, pyridorin va

pyridoxamin; cic chit khir oxy hoat tinh nhu axit thioctic; cc chét gy gisin mach ndo
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nhu tiaprit va mexiletin; c4c chit chi van thu thé somatostatin nhu BIM23190; va céc
chét trc ché kinaza-1 didu hoa tin hiéu gy chét t& bao theo chuong trinh (apoptosis
signal regulating kinase-1: ASK-1). Vi du vé céc hop chét tri ching ting lipit - huyét
bao gdm, nhung khong chi giéi han &, cic chit e ché HMG-CoA reductaza nhu
pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin, rosuvastatin va
pitavastatin; cac chat trc ché squalen synthaza nhu cac hop chét duoc md ta trong
Cong bd don qubc t& s6 W097/10224 (vi dy, axit N-[[(3R,5S)-1-(3-axetoxy-2,2-
dimetylpropyl)-7-clo-5-(2,3-dimetoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]axetyl] piperidin-4-axetic); cac hop chat fibrat nhu bezafibrat,
clofibrat, simfibrat va clinofibrat; céc chét ttc ché ACAT nhu avasimib va efluximib;
céc nhua trao dbi anion nhu colestyramin; probucol; cac dugc chét chira axit nicotinic
nhu nicomol va nixeritrol; etyl icosapentat; va cac sterol thuc vt nhu sterol ddu tuong
va y-oryzanol. Vi du v& cac hop chit c6 tic dung diéu tri bénh béo phi bao gdm, nhung
khong chi gi6i han &, dexfenfluramin, fenfluramin, phentermin, sibutramin,
amfepramon, dexamphetamin, mazindol, phenylpropanolamin, clobenzorex; céac chit
di khang thu thd8 MCH nhu SB-568849 va SNAP-7941; cic chit ddi khang
neuropeptit Y nhu CP-422935; cac chit dbi khang thy thé canabinoit nhu SR-141716
va SR-147778; chit dbi khing ghrelin; cdc chat tc ché 11B-hydroxysteroit
dehydrogenaza nhu BVT-3498; cac chit trc ché lipaza & tuy nhu orlistat va ATL-962;
cac chit chu van thu thé beta-3 adrenalin nhu AJ-9677; cac chét gdy chan in dang
peptit nhu leptin va yéu t6 dinh dudng té bio than kinh & thé mi (Ciliary Neurotropic
Factor: CNTF); céc chét chii van cholexystokinin nhu lintitript va FPL-15849; va chit
ngin can dinh dudng nhu P-57. Vi di,l v& céc hop chét c6 tic dung diéu tri chimg ting
huyét 4p bao gdm céac chét tic ché enzym chuyén ho4 angiotensin nhu captopril,
enalapril va delapril; céc chét d6i khang angiotensin II nhu candesartan xilexetil,
losartan, eprosartan, valsartan, telmisartan, irbesartan, olmesartan medoxornil,
tasosartan va axit 1-[[2'-(2,5-dihydro-5-0x0-4H-1,2,4-o0xadiazol-3-yl)biphenyl-4-
yl]metyl]-2-etoxy-1H-benzimidazol-7-carboxylic; céc chit trc ché kénh canxi nhu
manidipin, nifedipin, nicardipin, amlodipin va efonidipin; cac chit mé kénh kali nhu
levcromakalim, L-27152, AL0671 va NIP-121; va clonidin.

CAu triic clia cac hoat chit dugc nhan biét & diy bang s6 ma, tén gbc hoic tén

thuong mai c6 thé thu dugc tir phién ban thuc t& ciia ban tém tit chuén "The Merck
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Index" hodc tlr cac co s& dit liéu, vi du: Patents International (vi dy, nhu IMS World
Publications). Noi dung twong (g cuia chung dugc dua vao day bing céch vién dan.
Ngudi ¢6 hidu biét trung binh trong linh vuc nay hoan toan c6 th8 nhén biét cac hoat
chét nay dua trén céc tai lidu vién din néu trén, cling nhu c6 thé san xuit va kiém tra
cac chi dinh va dac tinh cia dugc phém nay theo cac mo hinh thir nghiém chuén, ca in

vitro va in vivo.

4. Dugc phdm chira hop chit I

Hop chit I ¢6 thé duge chira trong dugc phim thich hop véi nhiéu duong st
dung khac nhau. Vi duy, hop chat I ¢6 thé dugc chira trong duoc phdm thich hop dé st
dung qua duong sir dung duge chon tir nhém bao gbm qua dudng miéng, ngoai dudng
tiéu ho4, trong mang bung, trong tinh mach, trong dong mach, qua chan bi, duéi ludi,
trong co, dudng tryc trang, qua ma4, trong mili, liposom, bang cach xdng, duong Am
dao, trong mat, bang cach cung cép khu tra (vi du, bang 6ng hoic sten), dudng dudi
da, trong m6 m&, trong khép, trong mang bung va ndi tuy mac. Vi vay, hop chét I c6
thé duoc bao ché thanh cac ché phdm dugc dung khac nhau ké ca céc dang tiém duoc
(vi du, tiém duéi da, tiém trong tinh mach, tiém trong co va tiém qua dudng trong
mang bung), truyén nho giot, cic dang st dung bén ngoai (vi du, cac ché phdm phun
vao mili, cac ché phém dung qua chan bi; pomat, v.v.), va cic thubc dan (vi du, céc
thudc dan dit vao hau mdn va 4m dao). Cac ché phim duoc dung khac nhau ndy c6 thé
duoc san xudt bing cac k§ thuat di biét thudng duge sir dung trong nganh duoc phdm
cling v6i chit mang dugc dung thudng dugc st dung trong nganh duge phim.

Nhu dugc st dung & day, néu khong duoc chi rd theo cach khéc, ché phdm
chtra hop chéit I duoc dy dinh 13 bao gém dang bazo ty do cua hop chét I, cac mudi,
hydrat va tién duoc chit cia hop chit I, ciing nhu céc chit khic cé thé dugc chira
trong ché phim nay nham muc dich duoc dy dinh cta né, k& c& céc hoat chit khéc.
Cac dang mudi cu thé ciia hop chit I c6 thé dugc sir dung bao gdm, nhung khong chi
gi6i han &, cac dang mudi hydroclorua, toluensulfonat, benzoat.

Nhu d4 néu trén ddy, hop chét I ¢6 thé duoc sit dung theo cach ¢6 1oi khi cho
bénh nhan st dung lidu ding hang ngay chira hop chat I v6i luong tir 5Smg dén 250mg,
tuy v tir 10mg dén 200mg, tuy ¥ tir 10mg dén 150mg, va tuy y tir 10mg dén 100mg
(trong mdi trudng hop déu tinh theo trong lugng phén tit cua dang bazo ty do cta hop

chét I). Luong lidu cu thé c6 thé duoc st dung chira hop chét I v6i luong bang, nhung
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khong chi giéi han &, 10mg, 12,5mg, 20mg, 25mg, 50mg, 75mg va 100mg/ngay. Nhu
d3 néu trén, t6t hon néu hop chét I dugc sir dung mot lan/ngay. Do d6, dugc phim theo
sang ché c6 thé & dang don lidu chira hop chat I v6i lugng tir Smg dén 250mg/ngay
cho bénh nhan, tuy y tir 10mg dén 200mg, tuy ¥ tir 10mg dén 150mg, va tuy ¥ tir 10mg
va 100mg. Theo c4c phuong 4n cu thé, duoc phdm nay chira hop chit 1 v6i lugng bang
10mg, 12,5mg, 20mg, 25mg, 50mg, 75mg hodc 100mg.

Nhu ciing dd néu trén day, hop chét I c¢6 thé dugc str dung theo cach c6 loi khi
duoc st dung qua duodng miéng. Do do, cic dugc pham theo sing ché c6 thé tuy y
thich hop @ st dung qua dudng miéng. Theo mdt phwong an, dugc pham ndy 13 dugc
phim dang rén thich hop dé st dung qua dudng miéng. V& diém ndy, duoc phim c6
thé & dang vién nén hodc vién nang chéng han. Vi du 2 dua ra céc vi du vé cac duoc
phim dang rén chtra hop chét I thich hop dé sir dung qua dudng miéng. Theo mot
phuong 4n khac, duge phdm nay 1a duge phdm dang long thich hop dé st dung qua
duong miéng.

Nhu d4 néu trén day, hop chét I c6 thé duge sit dung theo cach c6 loi khi st
dung két hop v6i mot hodc nhidu hop chét c6 tic dung diéu tri bénh déi thio dudng
khac. Do d6, dugc phim theo sdng ché ¢6 thé tuy y chira hop chét I két hop voi mot
hodc nhiéu hop chét ¢6 tac dung didu tri bénh dai thao dudng khic & dang don lidu
dugc két hop.

Tuy ¥, dang don liéu dugc két hop nay chira hop chét két hop v6i mot hodc
nhidu hop chét c6 tac dung didu tri bénh d4i thio dudng khac, thich hop dé sir dung
qua duong miéng va tuy y ¢ dang liéu rin ding qua dudng miéng.

Theo mét phwong 4n, dang don liéu dugc két hop nay chira hop chit I két hop
v6i mot hogic nhidu hop chit c6 tic dung diéu tri bénh d4i thdo duong khéc véi lugng
hop chét I tir Smg dén 250mg/ngdy cho bénh nhan, tuy y tir 10mg dén 200mg, tuy y tir
10mg dén 150mg, va tuy y tir 10mg dén 100mg (trong mdi trudng hop déu tinh theo
trong luong phan tir cua dang bazo tu do cia hop chét I). Theo c4c phuong 4n cu thé,
dang don lidu dugc két hop nay chira hop chit I két hop véi mot hodc nhiéu hop chit
¢6 tac dung didu tri bénh déi thio duong khic véi lugng hop chit I bang 10mg,
12,5mg, 20mg, 25mg, 50mg, 75mg va 100mg.

Hop chét ¢6 tic dung didu tri bénh dai thio dudng bét ky hodc nhém cac hop
chét c6 tic dung didu tri bénh d4i thao dudng ¢6 thé dugc két hop véi hop chat I dé tao
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thanh dang don lidu dugc két hop nay. Theo c4c phwong 4n cu thé, dang don lidu dugc
két hop nay chira hop chét I va mot hodc nhiéu hop chét trong nhém bao gdm céc chét
didu bién dudng truyén tin hidu insulin nhu cac chét e ché PTPase va céc chit Grc ché
GFAT, cac hop chét 1am anh huéng dén viéc san xuét glucoza & gan bi 161 loan didu
hoa nhur cac chit (e ché G6Pase, cac chét e ché F-1,6-BPase, céc chét (rc ché GP, céc
chét dbi khang thu thé glucagon va cic chit e ché PEPCK, céc chét tc ché PDHK,
c4c chét 1am gia ting d nhay insulin (c4c chit nhay insulin), cic chit 1am gia ting su
tiét insulin (cac chit loi tiét insulin), céc chét tc ché alpha-glucosidaza, cac chét tc
ché qua trinh lam rong da day, cac chét hoat hoé glucokinaza, cac chét chu vén thu thé
GLP-1, c4c chét chu véan thu th GLP-2, cac chit didu bién UCP, céc chit didu bién
RXR, cac chit tc ché GSK-3, c4c chat diéu bién PPAR, metformin, insulin va céc chét
d6i khang o»-adrenalin. Hop chit I c6 thé duoc st dung véi it nhit mot hop chit c6 tac
dung didu tri bénh d4i thao dudng khic ndy mot cich ddng thoi duéi dang don liéu,
ddng thoi dudi dang cac lidu riéng biét hodc 14n luot (nghia 13 mot lidu duoc st dung
trude hodc sau khi lidu con lai dwgc st dung).

Theo mot phuong &n, dang don lidu dugc két hop nay chira hop chét I va hop
chit thiazolidindion tri bénh di thdo duong. Vi du cu thé vé cic hop chét
thiazolidindion c6 thé dugc st dung trong phuong 4n nay bao gdm, nhung khong chi
gi6i  han &, (S)-((3,4-dihydro-2-(phenyl-metyl)-2H-1-benzopyran-6-yl)metyl-
thiazolidin-2,4-dion  (englitazon),  5-{[4-(3-(5-metyl-2-phenyl-4-oxazolyl)-1-oxo-
propyl)-phenyl]-metyl}-thiazolidin-2,4-dion (darglitazon), 5-{[4-(1-metyl-
xyclohexyl)metoxy)-phenyl|metyl]-thiazolidin-2,4-dion  (xiglitazon), ~ 5-{[4-(2-(1-
indolyl)etoxy)phenylJmetyl}-thiazolidin-2,4-dion  (DRF2189), 5-{4-[2-(5-metyl-2-
phenyl-4-oxazoly)-etoxy)]benzyl}-thiazolidin-2,4-dion (BM-13.1246), 5-(2-
naphtylsulfonyl)-thiazolidin-2,4-dion (AY-31637), bis{4-[(2,4-dioxo-5-thiazolidinyl])-
metyl]phenyl} metan (YM268), 5-{4-[2-(5-metyl-2-phenyl-4-oxazolyl)-2-
hydroxyetoxy]-benzyl}-thiazolidin-2,4-dion (AD-5075), 5-[4-(1-phenyl-1-
xyclopropancarbonylamino)-benzyl]-thiazolidin-2,4-dion  (DN-108)  5-{[4-(2-(2,3-
dihydroindol-1-yl)etoxy)phenylmetyl)-thiazolidin-2,4-dion, ~ 5-[3-(4-clo-phenyl])-2-
propynyl]-5-phenylsulfonyl)thiazolidin-2,4-dion, ~ 5-[3-(4-clophenyl])-2-propynyl]-5-
(4-flophenyl-sulfonyl)thiazolidin-2,4-dion, 5-{[4-(2-(metyl-2-pyridinyl-amino)-
etoxy)phenyl|metyl}-thiazolidin-2,4-dion (rosiglitazon), 5-{[4-(2-(5-etyl-2-
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pyridyl)etoxy)phenyl]-metyl }-thiazolidin-2,4-dion (pioglitazon), 5-[6-(2-flo-
benzyloxy)-naphtalen-2-ylmetyl]-thiazolidin-2,4-dion (MCC555), 5-([2-(2-naphtyl)-
benzoxazol-5-yl]-metyl}thiazolidin-2,4-dion (T-174), edaglitazon (BM-13-1258),
rivoglitazon ~ (CS-011) va  5-(2,4-dioxothiazolidin-5-ylmetyl)-2-metoxy-N-(4-
triflometyl-benzyl)benzamit (KRP297).

Theo mdt phuong an cu thé, hop chét thiazolidindion & dang don lidu dugc két
hop nay 1a hop chét 5-{[4-(2-(5-etyl-2-pyridyl)etoxy)phenyl]-metyl}-thiazolidin-2,4-
dion (pioglitazon) va mudi hydroclorua ciia né dugc ban trén thi truong véi tén thwong
mai la ACTOS™.

Theo mdt phuong 4n cu thé khéc, hop chét thiazolidindion 13 hop chét 5-{[4-(2-
(metyl-2-pyridinyl-amino)-etoxy)phenyl]metyl } -thiazolidin-2,4-dion (rosiglitazon) va
mudi maleat ctia né.

Theo mdt phuong 4n khéc, dang don lidu dugc két hop nay chira hop chat I va
chét chil van PPAR gama loai khong glitazon.

Theo mdt phuong 4n khéc, dang don lidu dugc két hop nay chira hop chat I va
hop chit biguanua. Vi du cu thd céc hop chét biguanua c6 thé dugc st dung theo
phuong an nay 13 metformin (dimetyl biguanua) va mubi hydroclorua ctia n6 dugc ban
trén thi trudong véi tén thuong mai 148 GLUCOPHAGE™.

Theo mot phuong an khac, dang don lidu dugc két hop niy chira hop chit I va
dAn xuét sulphonyl ure. Vi du cu thé vé céc din xut sulphonyl ure c6 thé dugc st
dung theo phuong 4n nay bao gbm, nhung khong chi giéi han &, glisoxepit, glyburit,
glibenclamit, axetohexamit, clopropamit, glibornurit, tolbutamit, tolazamit, glipizit,
carbutamit, gliquidon, glyhexamit, phenbutamit, tolxyclamit; glimepirit va gliclazit.
Tolbutamit, glibenclamit, gliclazit, glibornurit, gliquidon, glisoxepit va glimepirit ¢6
thé dugc stir dung & dang nhu chiing dugc ban trén thi truong véi cac tén thuong mai
lan luot 13 RASTINON HOECHST™, AZUGLUCON™, DIAMICRONT™,
GLUBORID™, GLURENORM™, PRO-DIABAN™ va AMARYL™.

Theo mdt phuong 4n khéc, dang don lidu duoc lidu két hop nay chira hop chat I
va dan xuét D-phenylalanin c6 tic dung diéu tri bénh dai thao duong. Vi du cu thé vé
dan xuit D-phenylalanin c6 tac dung diéu tri bénh déi thao duong cé thé dugc sir dung
theo phuwong 4n nay bao gdm, nhung khong chi giéi han &, repaglinit va nateglinit, céc

chit nay c6 thé duoc sir dung & dang nhu ching dugc ban trén thi trudng véi cic tén
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thwong mai lan luot 1A NOVONORM™ va STARLIX™.

Theo mot phuong an khac, dang don lidu dugc két hop nay chira hop chét I va
chét trc ché alpha-glucosidaza. Vi du cu thé v& céc chit (e ché alpha-glucosidaza c6
thé dugc sir dung theo phuong 4n ndy bao gbm, nhung khong chi gi6i han ¢, acarboza,
miglitol va vogliboza, cac chit nay c6 thé dugc sir dung & dang nhu ching dugc ban
thi trudng véi cac tén thuong mai 14n luot 13 GLUCOBAY™, DIASTABOL 50™ va
BASEN™,

Theo mdt phuong an cu thé, hop chit ¢6 tic dung diéu tri bénh dai thao dudng
duogc st dung két hop véi hop chit I & dang don lidu dugc két hop nay duge chon tir
nhém bao gém nateglinit, mitiglinit, repaglinit, metformin, exenatit, rosiglitazon,
pioglitazon, glisoxepit, glyburit, glibenclamit, axetohexamit, clopropamit, glibornurit,
tolbutamit, tolazamit, glipizit, carbutamit, gliquidon, glyhexamit, phenbutamit,
tolxyclamit, glimepirit va gliclazit, ké ca cac mudi duoc dung bét ky cia ching.

Lién quan dén mdi phuong &n trong sb cac phuong 4n néu trén va céc thay doi
vé dang don lidu dugc két hop chira t hop ctia hop chit I va mot hodic nhiéu hop chét
¢6 tac dung didu tri bénh d4i thio dudng khac, dugce phim nay c6 thé tuy v thich hop
dé ding qua dudng miéng va v& mit nay c6 thé tuy ¥ 1a dugc phim dang rin nhu vién
nén hodc vién nang hodc theo cach khac co6 thé 13 dwoc pham dang 1dng thich hop dé
st dung qua dudng miéng. Lidu ding ctia hop chét c6 tic dung diéu tri bénh dai thio
dudng c6 thé duoc chon tir khoang da biét d& duoc sir dung trong 14m sang dbi véi hop
chit nay. Hop chét diéu tri c4c bién chimg cta bénh d4i thao dudng bét ky, céc hop
chét c6 tac dung didu tri ching ting lipit- huyét, cac hop chét c6 tac dung didu tri bénh
béo phi hodc cic hop chit c6 téc dung didu tri chung ting huyét ap c6 thé duoc sir
dung két hop vé6i hop chét I theo cach gidng nhu cach sit dung cac hop chét c6 tac
dung diéu tri bénh déi thdo dudng néu trén. Vi du vé cac hop chét c6 tac dung didu tri
cac bién chimg cia bénh dai thdo dudng bao gbm, nhung khong chi giéi han &, cac
chat wc ché aldoza reductaza nhu tolrestat, epalrestat, zenarestat, zopolrestat,
minalrestat, fidarestat, CT-112 va ranirestat; cac yéu td dinh dudng than kinh va céc
hop chit 1am gia ting cac yéu t6 nay nhu NGF, NT-3, BDNF va céc cht kich thich sy
tiét- san xuét chét dinh dudng thin kinh dugc mo ta trong Cong b6 don qubc té sb
WO001/14372 (vi du, 4-(4-clophenyl)-2-(2-metyl-1-imidazolyl)-5-[ 3-(2-
metylphenoxy)propyl] oxazol); cac chét kich thich sy tai tao md than kinh nhu Y-128;
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cac chét e ché PKC nhu ruboxistaurin mesylat; cdc chat trc ché AGE nhu ALT946,
pimagedin, N-phenaxylthiazoli bromua (ALT766), ALT-711, EX0-226, pyridorin va
pyridoxamin; c4c chét khir oxy hoat tinh nhur axit thioctic; cac chét 1am gisn mach nio
nhu tiaprit va mexiletin; cac chét chii van thu thé somatostatin nhw BIM23190; va cac
chét tc ché ASK-1. Vi du v& cic hop chét c6 tic dung tri chung ting lipit-huyét bao
gbdm, nhung khong chi giéi han &, céc chit tc ché HMG-CoA reductaza nhu
pravastatin, simvastatin, lovastatin, atorvastatin, fluvastatin, rosuvastatin va
pitavastatin; cac chét e ché squalen synthaza nhu cic hop chit dugc mo ta trong
Coéng bd don qubc t& s6 W097/10224 (vi du axit N-[[(3R,55)-1-(3-axetoxy-2,2-
dimetylpropyl)-7-clo-5-(2,3-dimetoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl]axetyl]piperidin-4-axetic); cac hop chit fibrat nhu bezafibrat,
clofibrate, simfibrat va clinofibrat; céc chét ttc ché ACAT nhu avasimib va efluximib;
céc nhua trao dbi anion nhur colestyramin; probucol; cac dugc chét chira axit nicotinic
nhu nicomol va nixeritrol; etyl ixosapentat; va cac sterol thuc vat nhu sterol dau twong
va y-oryzanol. Vi du vé cac hop chit tri bénh béo phi bao gdm, nhung khong chi gi6i
han ¢, dexfenfluramin, fenfluramin, phentermin, sibutramin, amfepramon,
dexamphetamin, mazindol, phenylpropanolamin, clobenzorex; céac chét d6i khang thu
thé MCH nhu SB-568849 va SNAP-7941; cac chit d6i khang neuropeptit Y nhw CP-
422935; chc chét dbi khéng thu thé canabinoit nhu SR-141716 va SR-147778; cc chét
dbi khang ghrelin; c4c chit trc ché 11p-hydroxysteroit dehydrogenaza nhu BVT-3498;
cac chit e ché lipaza & tuy nhu orlistat va ATL-962; cac chét chi van thu thé beta-3
adrenalin nhu AJ-9677; c4c chét gdy chan #n dang peptit nhu leptin va CNTF; cac chét
chu véan cholexystokinin nhu lintitript va FPL-15849; va cac chét ngin can dinh dudng
nhu P-57. Vi du v& c4c hop chét tri chimg ting huyét 4p bao gdm céc chét trc ché
enzym chuyén hoa angiotensin nhu captopril, enalapril va delapril; céc chét d6i khang
angiotensin II nhu candesartan xilexetil, losartan, eprosartan, valsartan, telmisartan,
irbesartan, olmesartan medoxomil, tasosartan va axit 1-[[2’-(2,5-dihydro-5-ox0-4H-
1,2,4-oxadiazol-3-yl)biphenyl-4-yl|metyl]-2-etoxy-1H-benzimidazol-7-carboxylic; cac
chét trc ché kénh canxi nhu manidipin, nifedipin, nicardipin, amlodipin va efonidipin;

c4c chit mé kénh kali nhu leveromakalim, 1-27152, AL0671 va NIP-121; va clonidin.

5. Kit va vat phim chira hop chit I

Sang ché con dé cap dén kit chira duge phim theo sang ché chira hop chit I (va
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tuy y chira mot hodc nhidu hop chit tri bénh d4i thdo duong khac) trong d6 kit ndy con
chta huéng din bao gdm mot hodc nhiéu dang thong tin duge chon tir nhém bao gbm
chi dinh tinh trang bénh ma duoc phém dugc st dung, thong tin vé bao quén duoc
phim, théng tin vé liéu va huéng din cach st dung duoc phim. Kit ndy ciing c6 thé
chira vat liéu bao goi. Vat liéu bao géi cling co thé chira dd chira & dung dwoc phim.
D) chira ¢6 thé tuy ¥ chira nhan chi dinh tinh trang bénh ma dugc pham duge st dung,
thong tin vé bao quan, théng tin vé liéu va/hodc huéng dan cach sit dung duge phim.
Kit ciing ¢6 thé chira cac thanh phin b sung d bao quin hogc sir dung dugc phim.
Kit ciing c6 thé chira dugc phim & dang don lidu hodc da lidu.

Theo mdt phuong 4n, dwoc phdm trong kit chira nhiéu lidu duoc phdm theo
sang ché, trong d6 duogc phim nay & dang don lidu chtra hop chit I véi luong nim
trong khoang lidu dwgc chi r5 & day.

Theo mdt phuong 4n khéc, dugc phim trong kit chira nhiéu lidu dwoc phim
theo sang ché trong d6 dwgc phim nay & dang don lidu chtra hop chit I va mdt hoic
nhiéu hop chét tri bénh d4i thao dudng khac da chi rd & day.

Sang ché con d& cap dén vat phdm chita dugc phim theo séng ché chtra hop
chét I (va tuy ¥ chita mot hodc nhiu hop chat ¢6 tic dung diéu tri bénh déi tho dudng
khac) trong d6 vét phdm ndy con chira vat liéu bao gbi. Theo mdt phuong én, vat li¢u
bao g6i 1a dd chita dé dyng dugc phdm. Theo mot phuong 4n khac, sang ché d& xuét
vét phdm trong d6 dd chira chira nhan chi ra mét hodc nhiéu thong tin trong nhém bao
gém tinh trang bénh ma dugc phém duoc stir dung, thdng tin v& bao quan, thong tin vé
liu va/hoic hudng din cach st dung duge pham.

Theo mot phuong 4n, dugc pham trong vat phdm chira nhiéu liéu dugc phim
theo séang ché trong d6, dwoc phim niy & dang don lidu chtra hop chit I véi lugng nim
trong khoang da chi rd & day.

Theo m6t phuong an khéac, dugce phém trong vat phdm chira nhiéu liéu duoc
phim theo sang ché trong d6 dugc phédm nay & dang don liéu chira hop chit I va mot
hodc nhiéu hop chét tri bénh d4i thdo dudng khéc da chi 8 & day.

Cén lvu ¥ ring vét lidu bao géi st dung trong kit va vat pham theo séng ché ¢6
thé tao ra nhidu dd chira chia ngdn nhw chai chia ngan hodc géi bang kim loai mong c6
chia ngin. P chira niy c6 thé hinh dang thong thudng bét ky hogc dang nhu da biét

trong linh vyc nay va duoc lam bang vat liéu duoc dung, vi du hop gidy hoic hop cac
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tong, chai hoac lo bang thuy tinh hoic chét déo, tai dan lai duoc (vi du, dé dung vién
nén du trit dé cho vao dd chira khic), hoic vi bAm véi cac lidu riéng ré duge 4n ra khoi
vi theo k& hoach diéu tri. P4 chtra dugc sir dung s& phy thudc vao dang liéu chinh x4c
chira trong d6. Chéc chan 13 nhiéu dd chira c6 thé duge st dung cing nhau trong mot
bao gobi dé dung dang don lidu. Vi du, vién nén c6 thé dugc dung trong chai, chai nay
lai duoc dung trong hdp.

Mot vi du cu thé v kit theo séng ché 14 kit con duoc goi 14 vi bAm. Vi bim d3
dugc biét 18 trong nganh bao goéi va dugc si dung rong rai dé bao gbi cac duge phim
dang liéu don vi (vién nén, vién nang va dang tuong tu). N6i chung, vi badm bao gdm
mdt tAm vat liéu twong dbi cimg (t&t hon 14 bang chét déo trong subt c6 dd ciing) duge
phul mang mong. Trong quy trinh déng gdi, cac héc 16m dugce tao ra trong tAm vat liéu
ctng. Céc hbc nay c6 hinh dang va kich thu6e ciia timg vién nén hogc vién nang can
dugc dong gobi hoac cod thé c6 hinh dang va kich thudc dé chira nhiéu vién nén hoic
vién nang cin dugc déng géi. Tiép theo, vién nén hodc vién nang dugc cho vao cac
héc twong tmg va tdm vat lidu twong d6i cimg nay dugc gin véi mang chét déo & mit
dbi dién véi huéng ma trong d6 céc hdc dugc tao ra. Do d6, vién nén hodc vién nang
duoc dan kin riéng r€ hodc cung nhau, néu cin, trong cac hdc giita mang chét déo va
thm vat liéu cting. T6t hon néu tAm vat liéu c¢6 dd bén sao cho vién nén hodc vién nang
c6 thé dugc 14y ra khéi vi bAm bang céch 4n bang tay 1én cac hdc, nhd d6 tao ra khe hé
trén 16p mang & vi tri co héc 16m. Khi d6, vién nén hodc vién nang c6 thé dugce 14y ra

qua khe hé nay.
Vi du thwe hi€én sdng ché

1. Didu ché hop chit 2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-metyl-2,4-

dioxo-1(2H)-pyrimidinyl]metyl]-benzonitril va cac mudi dugc dung ciia né
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2-(6-clo-2,4-dioxo-3,4-dihydro-2H-pyrimidin- 1-ylmetyl)-benzonitril (hop chét IIT)
Dung dich chtra 6-clouraxil (20g, 122mmol) trong hdn hop DMF-DMSO (6:1,
600ml) trong mdi trudng nito & nhiét do 0°C dugc cho thém natri hydrua (60%, 5,5g,
137mmol) theo nhiéu 1in. Sau 0,5 gid, lithi bromua (8g, 96mmol) dugc thém vao hdn
hop nay va khudy trong 15 phit & nhiét do 0°C. Dung dich chita 6-bromo-o-tolunitril
(25,1g, 128mmol) trong DMF (30ml) dugc thém nhé giot vao va khudy & nhiét d6 nay
trong 1 gidy, va tiép d6 khudy & nhiét d6 trong phong qua dém. Hon hop nay duoc 1am
bay hoi va ddng bay hoi v6i nude trong chan khong dé loai bd hau hét lwong DMF, va
sau do rét vao nuée da (1 lit). Chét két tia dwgc thu hdi bing cach loc. San pham thd
duogc tao huyén phii trong AcOEt-CHCl3 néng va siéu am trong 5 phl’lt, dé yén & nhiét
d6 0°C trong 1 gid, va sau d6 loc dé& thu dugc hop chét néu ¢ d& muc nay duédi dang

chit rin mau tring (19g) v6i hiéu sudt 54%. 'H-NMR (400MHz, DMSO): o 11,82 (s,
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1H), 7,87 (d, 1H, ] = 7,6Hz), 7,71 (t, 1H, J = 7,6Hz), 7,51 (t, 1H, ] = 7,6Hz), 7,37 (d,
1H, J = 8Hz), 6,06 (s, 1H), 5,31 (s, 2H). MS (ES) [m+H] theo ly thuyét dbi véi hop
chit C12HoCIN304: 262,0; theo thuc nghiém: 262,0.

Hop chat IV

2-(6-clo-3-metyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmetyl)-benzonitril
(hop chit IV)

Dung dich lanh (0°C) chta 6-clouraxil benzyl hod c6é cong thirc IIT (10g,
38mmol) trong DMF-THF (theo ty 1& 1:1, 300ml) trong méi trudng nito duge cho
thém NaH (60%, 1,6g, 39,9mmol) theo nhidu 14n, sau d6 cho thém LiBr (2g). Hon hop
ndy duoc khudy & nhiét do trong phong trong 20 phut. Sau khi cho thém iodometan
(5,4ml, 76mmol), binh phan tmg duoc ddy kin va khudy & nhiét do nay trong 10 phut,
& nhiét do trong phong trong 2 gir va & nhiét do 35°C qua dém, va sau d6 cd trong
chan khong. Phéan cin dugc hoa tan trong CHCI; va rira bang nudc va nudc mudi, 1am
kho (bang Na»SOs), loc va sau d6 co trong chan khong. San phim thé dugc két tinh
bing THF-Hexan dé thu dwoc 7,6g (72%) hop chdt IV néu & dé muc nay. '"H NMR
(400 MHz, DMSO): o 7,87 (d, 1H, J = 7,6Hz), 7,70 (t, 1H, J = 7,6Hz), 7,51 (t, 1H, J =
7,6Hz), 7,40 (d, 1H, J = 8Hz), 6,21 (s, 1H), 5,38 (s, 2H), 3,28 (s, 3H). MS (ES) [m+H]
theo 1y thuyét d6i véi hop chit Ci3Hi1CIN3O2: 276,1; theo thuc nghiém: 276,1.

Hop chit I (mubi TFA)

jo
AO e TFA

2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-metyl-2,4-dioxo-1(2H)-
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pyrimidinyl]metyl]-benzonitril (I)

Hop chit 2-(6-clo-3-metyl-2,4-dioxo-3,4-dihydro-2-H-pyrimidin-1-ylmetyl)-
benzonitril (330mg, 1,08mmol), (R)-3-amino-piperidin dihydroclorua (246mg,
1,4mmol) va natri bicacbonat (500mg, 5,4mmol) duoc khudy véi 200mg rdy phan tir
hoat hoéd (4A) trong MeOH kho (5ml) & nhiét d§ 100°C trong mot dng dugc diy kin
trong 2 gid. Hon hop phén tmg dugc loc qua xelit, ¢d trong chan khong, va sau d6 pha
loding bing CHCls, va rira bang nuéc. Pha nuée duge chiét bing CHCl3 va cac pha hitu
co két hop dugce rira bang nudc, 1am kho (bing Na,S0s), va loc. TFA (1ml) duoc thém
vao dung dich nay, sau d6 dung dich dugc cd trong chin khong. Phin c3n dugc hoa
tan trong mot lwgng nhd MeOH, va Et;O dugc thém vao dé tao két tha. Hon hop ndy
dugc dé yén & nhiét d6 trong phong qua dém. Dung mdi dugc ling gan va phén chét
rén duoc rira hai 1An bing ELO dé thu dwoc 270mg mubi TFA cla hop chit I dudi
dang bdt mau tréng nhat.

Mubi TFA cua hop chét I ¢6 phd 'H-NMR (400 MHz, CDCL:-CD;0D 10:1): o
7,82 (d, 1H, J = 7,6Hz), 7,65 (t, 1H, J = 7,6Hz), 7,46 (t, 1H, ] = 7,6Hz), 7,23 (d, 1H, J
= 8,0Hz), 5,42 (s, 1H), 5,50-5,00 (ABq, 2H, J = 41,6, 15,2Hz), 3,30 (m, 2H), 3,16 (s,
3H), 2,91 (m, 1H), 2,76 (m, 2H), 1,93 (m, 1H), 1,79 (m, 1H), 1,51 (m, 2H). MS (ES)
[m+H] theo 1y thuyét d6i véi hop chét C1sH2NsO2: 340,2; theo thuc nghiém: 340,2.

Chuyén gia trong linh vuc nay s€ hiéu ring viéc ngung tu v6i amin hodc amin
hydroclorua c6 thé dugc thyc hién trong dung moi hodc hdn hop clia cac dung moi véi
bazo, vi du nhu kali cacbonat, natri bicacbonat va chét twong tw, hodc cic hdn hop cua
ching. Dung mbi c¢6 thé bao gdm ca dung moi proton va khong proton hodc hén hop
ctia chung. Vi dy, dung mdi c6 thé 13 hdn hop ctia rirou isopropylic va nude. Cling cin
hidu ring san phim c6 thé dugc tinh ché thém bing céch rira bang dung méi hitu co
hoic hdn hop dung méi. Vi du khong 1am gi6i han vé dung mdi hodc hdn hop dung
moi bao gdm isopropyl axetat, etyl axetat, diclometan, heptan va chit tuong tw. Ngoai
ra, san phdm c6 thé tuy y dugc tinh ché bing cach sic ky cot.

San phdm benzonitril c6 thé duoc tach dudi dang bazo tu do, néu mudn, nhung
t6t hon néu san phim nay c6 thé dugc chuyén hoa thém thanh mudi cong axit trong
ung. Vi duy, mudi ciia axit benzoic duoc tao ra bing cach xir 1y san phém benzonitril
bing axit benzoic dé tao thanh 2-[6-(3-amino-piperidin-1-yl)-3-metyl-2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-ylmetyl]-benzonitril benzoat (hop chat I). Viéc diéu ché va
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tach mubi benzoat duoc thuc hién bing cac phwong phép thong thudng dé tao ra céc
mubi cong axit. 'H-NMR (400 MHz, CDCL:-CDs;OD 10:1): o 7,82 (d, 1H, J = 7,6H2),
7,65 (t, 1H, J = 7,6Hz), 7,46 (t, 1H, J = 7,6Hz), 7,23 (d, 1H, J = 8,0Hz), 5,42 (s, 1H),
5,50-5,00 (ABq, 2H, J = 41,6, 15,2Hz), 3,30 (m, 2H), 3,16 (s, 3H), 2,91 (m, 1H), 2,76
(m, 2H), 1,93 (m, 1H), 1,79 (m, 1H), 1,51 (m, 2H). MS (ES) [m+H] theo Iy thuyét doi
v6i hop chét C1sH»Ns0,: 340,2; theo thuc nghiém: 340,2.

Theo chinh quy trinh d8 duge md ta trén day, mudi cong axit HC1 duoc diéu
ché nhu sau. Dang bazo tu do ctia hop chit I dugc tach ra sau khi san phém th6 duoc
rira bang nuéc, 1am khod béng Na»SOs4, loc va cd. Sau do, san phém bazo tu do dugc
hoa tan trong THF. N6i cach khac, bazo tw do ¢ thé duoc hoa tan trong cdc dung mdi
khac nhu dioxan, axetonitril, etyl axetat, diclometan, v.v., hodc hdn hop ctia chiing.
Sau do6, dung dich dugc khqu va 1,2 duong lugng dung dich HCI 4M trong dioxan
dugc thém nhoé giot. Sau khi khudy trong 10 phit, hdn hop dang huyén phu dugc dé
yén & nhiét 0 trong phong trong 1 gio, va sau do loc d8 thu dwoc mubi HCI ctia hop
chat I duéi dang chét rén. 'H-NMR (400 MHz, DMSO-D6): o 7,82 (d, 1H, J = 7,6Hz),
7,65 (t, 1H, J = 7,6Hz), 7,46 (t, 1H, J = 7,6Hz), 7,23 (d, 1H, J = 8,0Hz), 5,42 (s, 1H),
5,20, 5,08 (ABq, 2H, J = 41,6, 15,2Hz), 3,30 (m, 2H), 3,16 (s, 3H), 2,91 (m, 1H), 2,76
(m, 2H), 2,50 (bs, 2 H), 1,93 (m, 1H), 1,79 (m, 1H), 1,51 (m, 2H). MS (ES) [m+H]
theo 1y thuyét d6i voi hop chét C1sH22NsO2: 340,2; theo thuc nghiém: 340,2.

Ngoai ra, mudi toluensulfonat dugc diéu ché nhu sau. 20051 phan phan uéc cta
dung dich gbc 0,03M chita bazo tu do dwgc hoa tan trong diclometan va c6 trong mdi
truomg dong nito chim. Bazo tw do tao thanh dugc hoa tan trong 15051 dung méi (vi
du, axit axetic, axeton, etanol, THF hodc diclometan) va dung dich nay dugc l4c trong
10 phat. Sau do6, dung dich da léc ndy dugc nap 5081 dung dich axit toluensulfonic
0,126M (1,05 duong lugng) trong dioxan. Dung dich nay duogc l4c trong 3 gid, sau d6
loai bd cac dung mdi trong mdi trudng dong nito dé thu dwoc mubi toluensulfonat.

Mubi toluensulfonat ndy con dugc diéu ché bing cac hoa tan 2g bazo tw do
trong 10 14n thé tich axetonitril va gia nhiét dung dich nay dén 75°C trong 10 phiit. Sau
d6, axit p-toluensulfonic (1,05 dwong lugng) dugc thém vao va dung dich nay dugc
duy td & nhiét d6 75°C trong 5 phut. Nhiét do ndy dugc giam dan (khoang 25°C/gi®)
va khudy & nhiét d6 trong phong qua dém. San phim nay (2,64g) dugc 1lam kho trong
t sy trong chin khong & nhiét do 50°C va 698,5mm Hg bang céch thdi nito trong 18
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gio.

Céc buée tach va/hodc tinh ché céc hop chit trung gian trong quy trinh dwoc
md t4 trén day c6 thé tuy ¥ tranh dugc néu céc chét trung gian cta hon hop phan ung
thu duoc duédi dang cac hop chét tuong dbi tinh khiét va cac san phém phu hodc tap
chit ctia hdn hop phan tmg khong lam anh huéng dén cac bude phan ung tiép theo.
Trong khi chic chén 13 néu mdt hodc nhiéu budce tach cé thé dugc bod qua s& 1am cho
thoi gian xir 1y ngén hon, va viéc loai bé budc xir 1y thém nay cfing c6 thé lam cho

tong hiéu suat ciia phan tig cao hon.

2. Vi du vé& dugc phidm chira mubi benzoat ctia hop chit 2-{6-[3(R)-amino-piperidin-1-
yl]-3-metyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmetyl }-benzonitril

Vi du v& cac duoc phidm dang vién nén duge 8 xuht c6 thé st dung mudi mudi
benzoat cua hop chit 2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-metyl-2,4-
dioxo-1(2H)-pyrimidinylJmetyl]-benzonitril (mubi benzoat ctia hop chét I) theo sang
ché. Cn lwu ¥ ring c4c dwoc phim dugc dé xudt & ddy c6 thé dugc thay dbi nhu da
biét trong linh vuc ndy.

Vi du vé& duoc phim dang vién nén 13 nhu sau:
12,5mg hop chétl (trong lugng ciia dang bazo tu do) cho mdt vién nén

Cong thirc nhan vién nén
(1) 2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-metyl-2,4-dioxo-1(2H)-

pyrimidinylJmetyl]-benzonitril (mubi benzoat) 17,0mg

(2) Lactoza Monohydrat, NF, Ph, Eur 224 6mg
(FOREMOST 316 FAST FLO)

(3) Xenluloza vi tinh thé, NF, Ph, Eur 120,1mg
(AVICEL PH 102)

(4) Natri croscarmeloza, NF, Ph, Eur 32,0mg
(AC-DI-SOL)

(5) Silic dioxit dang keo, NF, Ph, Eur 3,2mg
(CAB-O-SIL M-5P)

(6) Magie stearat, NF, Ph, Eur 3,2mg

(MALLINCKRODT, Non-bovine Hyqual)

Téng cong (cho mdt vién nén) 400,0mg
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Lép bao mang mong (téng cong 12,0mg)
(1) Opadry II 85F18422, mau tréng - phdn 1 (COLORCON)
(2) Opadry II 85F18422, mau tréng - phdn 2 (COLORCON)
(3) Opadry II 85F18422, mau tréing - phdn 3 (COLORCON)
25mg hop chit I (trong lwong clia dang bazo ty do) cho mdt vién nén
Cong thirc nhén vién nén

(1) 2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-metyl-2,4-dioxo-1(2H)-

pyrimidinyl Jmetyl]-benzonitril (mubi benzoat) 34,0mg

(2) Lactoza Monohydrat, NF, Ph, Eur 207,6mg
(FOREMOST 316 FAST FLO)

(3) Xenluloza vi tinh thé, NF, Ph, Eur 120,1mg
(AVICEL PH 102)

(4) Natri Croscarmeloza, NF, Ph, Eur 32,0mg
(AC-DI-SOL)

(5) Silic dioxit dang keo, NF, Ph, Eur 3,2mg
(CAB-O-SIL M-5P)

(6) Magie stearat, NF, Ph, Eur 3,2mg

(MALLINCKRODT, Non-bovine Hyqual)

Tong cong (cho mdt vién nén) 400,0mg

Lép bao mang méng (téng cong 12,0mg)

(1) Opadry II 85F18422, mau tring - phin 1 (COLORCON)
(2) Opadry II 85F18422, mau tring - phin 2 (COLORCON)
(3) Opadry II 85F18422, mau tring - phin 3 (COLORCON)

50mg hop chét I (trong lwong clia dang bazo ty do) cho mét vién nén
Cong thitrc nhan vién nén
(1) 2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-metyl-2,4-dioxo-1(2H)-
pyrimidinyl Jmetyl]-benzonitril (mudi benzoat) 68,0 mg
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(2) Lactoza monohydrat, NF, Ph, Eur 173,6 mg
(FOREMOST 316 FAST FLO) |

(3) Xenluloza vi tinh thé, NF, Ph, Eur 120,1mg
(AVICEL PH 102)

(4) Natri Croscarmeloza, NF, Ph, Eur 32,0mg
(AC-DI-SOL)

(5) Silic dioxit dang keo, NF, Ph, Eur 3,2mg
(CAB-O-SIL M-5P)

(6) Magie stearat, NF, Ph, Eur 3,2mg

(MALLINCKRODT, Non-bovine Hyqual)

Tbng cong (cho mot vién nén) 400,0mg
Lép bao mang moéng (téng cong 12,0mg)

(1) Opadry II 85F18422, mau tréng - phén 1 (COLORCON)
(2) Opadry II 85F18422, mau tring - phdn 2 (COLORCON)
(3) Opadry II 85F18422, mau tréng - phan 3 (COLORCON)

6. Hiéu qua cua viéc str dung hop chét I d6i v6i hoat tinh ctia DPP-IV trong huyét
tuong

Nghién ctru da tam, lidu lap lai, c6 d6i ching gia duge, mu doi bang cach sir
dung 3 mirc lidu ctia hop chét I duogc thuc hién bang cach sit dung 56 bénh nhén vira
duoc chin doén 13 méc bénh dai thdo duong typ II. Cac bénh nhan duoc chon ngau
nhién vao 1 trong s6 4 nhém didu tri (s dung hop chit I vé6i luong 25mg/ngay,
100mg/ngay hodc 400mg/ngdy, hodc céc vién nang gid dugc). Cho cdc bénh nhan sir
dung hop chit I trong 14 ngay. Lay mAu mau vao c4c ngdy 6, 16, 17 va 21 d& phan tich
hiéu qua dua trén su thay d6i v& mtrc glucoza trong huyét twong trung binh sau khi an
4 gid (Cavg) tir ngay D1 dén ngay D14. Céc két qua phu bao gbém mic fructosamin va
hemoglobin dugc glycosyl hoa (HbAlc) trung binh sau khi &n 4 gio. Cac sb liéu duoc
lay & mdi thoi diém nghién ctru. Mirc do e ché hoat tinh cia DPP-IV ciing dugc xéc

dinh bang cach st dung thir nghiém thich hop dbi vé6i cac mAu huyét twong clia ngudi.

(a) Hiéu qua cua viéc sir dung hop chit I d6i véi su giam mic glucoza trong
huyét twong
Phép phén tich hiéu qua chinh dugc dua trén su thay d8i vé mirc glucoza trung
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binh sau khi #n 4 gid' (Cavg) tir ngdy D1 dén D14, Fig.1 thé hién Bang tom tit két qua
chinh dugc xdc dinh sau khi @n sang. Sau khi diéu tri bing hop chét I trong 14 ngdy,
muc glucoza sau khi an sang 4 gio (Cavg B) cua tAt c4 cac nhoém st dung hop chit I so
v6i gié tri gbe duge giam dang ké so v&i nhém st dung gia dugc. Viée didu tri bang
hop chét I trong 14 ngdy tao ra su gidm trung binh so véi gié tri gbc vé mic Cavg B
clia cac nhém st dung hop chit I véi lugng bang 25mg, 100mg va 400mg tuong Gng
12 33mg/dl, 37mg/dl va 66mg/dl. Khi tinh su thay dbi theo ty 1& %, cac nhom sit dung
hop chét I véi lugng 25mg, 100mg va 400mg cb ty 1¢ giam trung binh twong Gng la
15%, 17% va 24%.

(b) Hiéu qua cua viéc su dung hop chit I d6i v6i muc hemoglobin dugc
glycosyl hoa (HbA1c)

Fig.2 thé hién bang t6m tt két qua mitc HbA . theo cach diéu tri va thoi diém.
Gi4 tri HbA 1 trung binh duge gidm di so véi gid tri gbc sau 14 ngay didu tri dbi véi tat
ca cac nhém sit dung hop chét I. Mirc do thay dbi so voi gia tri gbe ctia mdi nhém s
dung hop chat I 13 khéc nhau déng ké (P=0,044, P<0,001 va P=0,018 cua cic nhém
stt dung hop chat I véi lwgng twong Gmg 13 25mg, 100mg va 400mg) so v6i nhom sir
dung gia dugc cling nhu mic do thay ddi so véi gia tri gbe clia tht ca cac nhém diu tri
két hop st dung hop chét I (P=0,002). Mttc d9 khéac nhau ctia nhom sit dung hop chétI

v6i lidu 100mg so véi nhém sir dung gia dugce 12 16m nhat.

(c) Hiéu qua cia viéc sur dung hop chat T d6i v6i mirc fructosamin trong mau
khi d6i

Fig.3 thé hién bang tém tit két qua muc fructosamin khi d6i theo cach diéu tri
va thoi didm. Mirc fructosamin khi déi duge gidm déng ké so vai gia tri gbe so véi
nhém st dung gia dugc sau 14 ngay didu tri bang hop chat I véi liu bing 100mg
(P=0,001) vi 400mg (P=0,010). Mirc d¢ thay ddi so véi gid tri gbc cua tht ca cic
nhém didu tri két hop chét I cfing khac biét dang ké so v6i nhom sir dung gia duogc
(P=0,008). Mitc do khéc biét cia nhém st dung hop chét I véi liéu 100mg so véi
nhom sir dung gia dugc 1a 16n nhét, phtl hop véi phuong phap phén tich mirc HbAe.

(d) Tac dung trc ché hoat tinh ctia DPP-IV trong huyét trong ctia hop chét I

Fig.4 thé hién két qua quan sat d6i v6i hoat tinh ctia DPP-IV trong huyét tuong
ctia bénh nhin khi sit dung hop chét 1. Nhu c6 thé thiy trén hinh v&, mic do tc ché
hoat tinh ctia DPP-IV cao nhét sau khi st dung 1 lidu hop chét I duy nhét cua tit ca
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céc nhém st dung lidu hop chét I déu cao hon 94%, véi thoi gian trung binh dé muc
d6 trc ché cao nhat 13 tir 1 dén 2 gid. Sau 14 ngay st dung lidu ding mét lan/ngdy,
mic d6 rc ché cao nhét 13 twong tu véi mirc do e ché quan sat dugc vao ngay D1. Do
d6, nhwr ¢6 thé thiy tir cac sb lidu dugc thé hién trén Fig.4, bing cach st dung hop chat
[ mdt 1an/ngay véi mirc liéu duoc chi r5 & day, hop chét T ¢6 thé duogc sit dung hitu
hiéu véi céc tinh trang bénh ma mong mudn 13 1am giam hoat tinh ctia DPP-IV trong
huyét twong ciia bénh nhan hon 60%, tuy ¥ hon 70%, va tuy ¥ hon 80%. Cu thé, khi st
dung hop chét I véi lugng it nhit 13 25mg, hoat tinh cia DPP-IV trong huyét tuong
ctia bénh nhan c6 thé dugce gidm hon 60% so voi gid tri gbc trong khodng thoi gian it

nhét 13 6 gio, 12 gid, 18 gid va thAm chi 13 24 gid sau khi st dung.

7. Hiéu qua cua viéc déng sit dung véi pioglitazon dbi v6i mic hemoglobin duge
glycosyl hoa

Hiéu qua cta viéc st dung hop chét I két hop véi pioglitazon dugc danh gia
béné céch x4c dinh muc hemoglobin duoc glycosyl hod cua chudt. Chudt dwuc db/db
(BKS.Cg— +Lepr®®/+Lepr®) (6 tudn tudi, CLEA Japan (Tokyo, Nhét Ban)) dugc chia
thanh bdn nhém (mdi nhém c6 8 con) bao gdm céc nhém tir nhom A dén nhém D.
Nhém A dugc cho #n tuy v thirc an CE-2 dang bdt (CLEA Japan) trong 21 ngay.
Nhém B dugc cho 4n tuy ¥ thire dn CE-2 dang bot (CLEA Japan) chtra mudi benzoat
ctia hop chét I véi lugng 0,03% (trong lugng) trong 21 ngay. Lidu diing hop chit I cia
nhém B dugc tinh bing 76,4+8,0 (gid tri trung binh + dd léch chuén (standard
deviation: SD) mg/kg thé trong/ngay. Nhém C dugc cho an tuy y thic &n CE-2 dang
bot (CLEA Japan) chira pioglitazon hydroclorua vé6i lugng 0,0075% (trong lugng)
trong 21 ngay. Liéu ding pioglitazon cuia nhém C dugce tinh bang 15,4+1,5 (gia tri
trung binh &+ SD) mg/kg thé trong/ngay. Nhém D dugce cho &n tuy y thirc an CE-2 dang
bot (CLEA Japan) chira mudi benzoat ctia hop chét I véi lugng 0,03% (trong lugng)
két hop véi pioglitazon hydroclorua véi lugng 0,0075% (trong lugng) trong 21 ngay.
Céc liéu ding hop chét I va pioglitazon cua nhém D dugc tinh 1an luot bang 56,5+3,1
(gia tri trung binh + SD) mg/kg thé trong/ngay va 14,1+0,8 (gia tri trung binh + SD)
mg/kg thé trong/ngdy. Trong sudt 21 ngay sir dung thirc n dang bot ndy, khong c6 sy
khac biét dang ké v& luong st dung thirc &n dang bdt trong ca 4 nhom néu trén. Sau 21
ngay st dung thirc an dang bot nay, léy céc mAu mau tr tinh mach 8 mit cua chudt

bing 6ng hit mao din trong diéu kién cho an, va mirc hemoglobin dugc glycosyl hoa
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duogc x4c dinh bing phwong phap dua trén phd HPLC bang cach sir dung thiét bi phan
tich GHb TOSOH tu dong HLC-723 G7 (TOSOH, Nhéit Ban).

Céc két qua duoc thé hién trong bang 1. Céc gid tri trong bang ndy 1a gia tri
trung binh (n=8) + d0 léch chun.

Béang 1
Nhém Miic hemog;lc())béir(l (;:;rqc glycosyl
Nhém A (dbi chimg) 6,2 + 0,4
Nhom B (st dung hop chét I) 5,8+£0,5
Nhom C (st dung pioglitazon) 5,0+0,7
Nhém D (st dung hop chit I + Pioglitazon) 4,1+0,6

Nhu dugc thé hién trong bang 1, viéc st dung hop chit 1 két hop véi

pioglitazon tao ra hiéu qua 1am gidm mirc hemoglobin dugc glycosyl hoa rat t6t.

8. Hidu qua cia viéc dong st dung véi vogliboza d6i v6i muc glucoza trong huyét
tuong

Hiéu qua cta viéc sir dung hop chét I két hop v&i vogliboza duge dénh gia bing
cach xac dinh mtc glucoza trong huyét twong ctia chudt. Chudt duc db/db (BKS.Cg—
+Lepr®/+Lepr™) (6 tudn tudi, CLEA Japan (Tokyo, Nhit Ban)) dugc chia thanh bén
nhém (mdi nhém c¢6 6 con) bao gbm céc nhém tir nhém A dén nhém D. Nhém A dugc
cho #n tuy y thitc an CE-2 dang bdt (CLEA Japan) trong 21 ngay. Nhém B dugc cho
in tuy y thic &n CE-2 dang bot (CLEA Japan) chira mudi benzoat ctia hop chét I véi
luong 0,03% (trong luong) trong 21 ngay. Liéu ding hop chét I ctia nhém B dugc tinh
bang 72,8+1,8 (gia tri trung binh + d§ 1éch chuén (standard deviation: SD) mg/kg thé
trong/ngay. Nhém C duge cho dn tuy y thirc &n CE-2 dang bdt (CLEA Japan) chira
vogliboza v6i lugng 0,001% (trong lugng) trong 21 ngay. Liéu dung vogliboza ctia
nhém C duoc tinh bing 1,8+0,1 (gi tri trung binh = SD) mg/kg thé trong/ngay. Nhom
D dugc cho in tuy y thitc &n CE-2 dang bot (CLEA Japan) chira mudi benzoat ctia hop
chét I véi lugng 0,03% (trong lugng) két hop véi vogliboza véi lugng 0,001% (trong
luong) trong 21 ngay. Cac lidu ding hop chit I va vogliboza cua nhém D dugc tinh
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14n lugt bang 53,8+3,7 (gié tri trung binh + SD) mg/kg thé trong/ngay va 1,8+0,1 (gia
tri trung binh + SD) mg/kg thé trong/ngay. Trong subt 21 ngay st dung thirc dn dang
bt nay, khéng c6 su khac biét dang ké vé lugng st dung thitc an dang bot trong ca 4
nhém néu trén. Sau 21 ngay st dung thirc dn dang bot nay, 14y cic mAu méu tir tinh
mach & mét cta chudt bang dng hut mao din trong diéu kién cho n, va mirc glucoza
trong huyét tuong duge x4c dinh bang k§ thudt enzym bang cach st dung thiét bi phan
tich tu dong Autoanalyzer 7080 (Hitachi, Nhét Ban). |

Céc két qua duoc thé hién trong bang 2. Cic gié tri trong bang nay 1a gié tri
trung binh (n=6) + d6 léch chuén.

Béang 2
Nhém Muc glucoza trong huy€t tuwong
(mg/dl)
Nhém A (d6i ching) 398,7+ 10,5
Nhém D (st dung hop chat I + vogliboza) 153,5+ 18,5

Nhu duoc thé hién trong bang 2, viée st dung hop chat I két hop véi vogliboza
tao ra hiéu qua lam gidm muc glucoza trong huyét twong rat tbt.

R rang 13 ngudi ¢6 hidu biét trung binh trong linh vuc nay c6 thé thuc hién cac
phuong 4n va cai bién khac nhau dbi v6i cac hop chét, dwoc phim, kit theo sdng ché
ma khong di chéch khdi pham vi cua sang ché. Do d6, du dinh réng séng ché bao gdm
cac cai bién va thay ddi ctia né dugc d& xuét, ching van thudc pham vi cua yéu cau

bao ho dinh kém va cic phuong an tuong dwong cta chung.
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YEU CAU BAO HQ

1. Duge phim duoc bao ché & dang don lidu, trong d6 dang don lidu nay chira hop

chét c¢6 cong thirc (D):

voi lugng 12,5mg.

2. Dugc pham dugc bao ché & dang don liéu, trong d6 dang don lidu nay chira hop

chét c6 cong thirc (I):

v6i lugng 20mg.

3. Dugc pham duogc bao ché & dang don lidu, trong d6 dang don lidu nay chira hop

chét ¢6 cong thire (I):

v6i lugng 25mg.

4. Dugc phdm dugc bao ché & dang don liéu, trong d6 dang don liéu nay chira hop

chét c¢6 cong thire (I):



v6i lugng S0mg.
5. Duoc phdm duoc bao ché & dang don lidu, trong d6 dang don lidu nay chira hop
chét c6 cong thire (I):

0]

HzNUILi/o

NC )
voi lugng 75mg.

6. Dugc phim theo diém bat ky trong sb cac didm tir 1 dén 5, trong d6 dang don lidu
nay con chita mot hodc nhidu hop chét tri bénh dai thao duong khdng phai 1a hop
chét c6 cong thire (I).

7. Duoc phim dugc bio ché & dang don lidu, trong d6 dang don liéu niy chira hop

chét c6 cong thire (I):

o)

HZN\OQK:/IL/O

NC @

véi lugng tir 5Smg dén 250mg va mot hogc nhiéu hop chat tri bénh dai thio duong
khong phai 13 hop chit c6 cong thire (I).

8. Dugc phim theo diém bit ky trong sb céc didm tir 1 dén 7, trong d6 dang don liéu
nay chira mgt hodc nhiéu hop chét tri bénh déi thao dudng dugc chon tir nhém bao
gdm céc chit didu bién duong truyén tin hiéu insulin, cac hop chét tac dong dén

viéc san xuét glucoza & gan bi r6i loan di€u hoa, cdc chat lam gia ting dd nhay
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insulin va cac chat lam gia ting sy ti€t insulin.

9. Dugc phim theo diém bét ky trong sb cac diém tir 1 dén 7, trong @6 dang don lidu
nay chira mot hodc nhiéu hop chét tri bénh dai thdo dudng duge chon tir nhém bao
gdm céc chit tc ché protein tyrosin phosphataza, céc chét tc ché glutamin-
fructoza-6-phosphat amidotransferaza, cac chét trc ché glucoza-6-phosphataza, cac
chét e ché fructoza-1,6-bisphosphataza, cac chét &c ché glycogen phosphorylaza,
céc chdt d@bi khang thu thé glucagon, cac chét @c ché phosphoenolpyruvat
carboxykinaza, cac chit trc ché pyruvat dehydrogenaza kinaza, cic chit tc ché
alpha-glucosidaza, cic chit Gc ché qué trinh 1am rdng da day, insulin va céc chat

d6i khang az-adrenalin.

10. Dugc phim theo diém bét ky trong sb cac didm tir 1 d@én 7, trong d6 dang don lidu
nay chira mdt hodc nhiéu hop chét tri bénh d4i thdo dudng duge chon tir nhém bao
gdm céc chat tic ché glycogen synthaza kinaza 3 (GSK-3), cac chit chu van thy thé
retinoit X, cac chit chu véan thu thd beta 3-adrenalin, cdc chét diéu bién protein
khong lién két (UCP), c4c hop chit thiazolidindion tri bénh dai thdo duong, céc
chét chu vén thu thé dwoc hoat héa bing cac chét ting sinh peroxisom (PPAR)
gama loai khong glitazon, cac chét chi van kép PPAR gama/PPAR alpha, cic hop
chét chira vanadi tri bénh d4i thdo dudng va céc hop chét biguanua.

11. Duoc phdm theo didm bét ky trong sb cac diém tir 1 dén 7, trong d6 dang don lidu
nay chira mdt hodc nhiéu hop chét tri bénh dai thao dudong dugc chon tir nhém bao
gdm:

(S)-((3,4-dihydro-2-(phenyl-metyl)-2H-1 -benzopyran-6-yl)metyl-thiazolidin-2,4-dion,

5-{[4-(3-(5-metyl-2-phenyl-4-oxazolyl)-1-oxo-propyl)-phenyl] -metyl }-thiazolidin-2,4-

dion,
5-{[4-(1-metyl-xyclohexyl)metoxy)-phenyl]metyl]-thiazolidin-2,4-dion,
5-{[4-(2-(1-indolyl)etoxy)phenyl]metyl}-thiazolidin-2,4-dion,
5-{4-[2-(5-metyl-2-phenyl-4-oxazoly)-etoxy)]benzyl }-thiazolidin-2,4-dion,
5-(2-naphtylsulfonyl)-thiazolidin-2,4-dion,

bis {4-[(2,4-dioxo-5-thiazolidinyl)-metyl]phenyl } metan,
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5-{4-[2-(5-metyl-2-phenyl-4-oxazolyl)-2-hydroxyetoxy]-benzyl } -thiazolidin-2,4-dion,

5-[4-(1-phenyl-1-xyclopropancarbonylamino)-benzyl]-thiazolidin-2,4-dion,

5-{[4-(2-(2,3-dihydroindol-1-yl)etoxy)phenylmetyl)-thiazolidin-2,4-dion,

5-[3-(4-clo-phenyl])-2-propynyl]-5-phenylsulfonyl)thiazolidin-2,4-dion,

5-[3-(4-clophenyl])-2-propynyl]-5-(4-flophenyl-sulfonyl)thiazolidin-2,4-dion, .

5-{[4-(2-(metyl-2-pyridinyl-amino)-etoxy)phenylJmetyl}-thiazolidin-2,4-dion,

5-([2-(2-naphtyl)-benzoxazol-5-yl]-metyl } thiazolidin-2,4-dion; va

5-(2,4-dioxothiazolidin-5-ylmetyl)-2-metoxy-N-(4-triflometyl-benzyl)benzamit, ké ca

12.

13.

14.

15.

16.

17.

18.

céc mudi duge dung bat ky cia chiing.

Dugc phim theo diém bat ky trong s cac diém tir 1 dén 7, trong d6 dang don lidu

nay chira metformin, ké ca cac mudi dugc dung bét ky ciia no.

Duogc phim theo diém bat ky trong s cac didm tir 1 dén 7, trong d6 dang don liu

nay chira din xuit sulphonyl ure.

Dugc phim theo diém bat ky trong s cac diém tir 1 dén 7, trong d6 dang don lidu
nay chita mot hodc nhidu hop chét tri bénh dai thdo dudng dugc chon tir nhém bao
gbm glisoxepit, glyburit, glibenclamit, axetohexamit, clopropamit, glibornurit,
tolbutamit, tolazamit, glipizit, carbutamit, gliquidon, glyhexamit, phenbutamit,

tolxyclamit, glimepirit va gliclazit, ké ca cac mudi duge dung bét ky ctia chiing.

Duoc phim theo diém bét ky trong s6 cac diém tir 1 dén 7, trong d6 dang don liéu
chira mot hodc nhidu hop chét tri bénh d4i thdo dudng duge chon tir nhém bao
gdm cé4c hormon incretin hodc céc chat twong tw cta nd, cic chit d6i khang thu thé

imidazolin cta t€ bao beta va cac chat loi tiét insulin tdc dung ngan.

Duoc phim theo diém bat ky trong sb cac diém tir 1 dén 7, trong d6 dang don lidu

nay chira insulin.

Duoc phim theo diém bat ky trong sb cac diém tir 1 dén 7, trong d6 dang don liéu

nay chira mot hodc nhiéu chit cht van thu thé peptit-1 gidng glucagon (GLP-1).

Dugc phim theo diém bat ky trong sb cac didm tir 1 dén 7, trong d6 dang don lidu
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24.

25.

26.

27.

28.

29.

30.
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ndy chira exenatit. |

Dugc phdm theo diém bt ky trong sb cac diém tir 1 dén 7, trong d6 dang don liéu
nay chira mdt hodc nhiéu hop chét tri bénh dai thao duong duoc chon tir nhém bao
gdm repaglinit, mitiglinit va nateglinit, ké ca cac mudi dugc dung bit ky cta

ching.

Dugc phdm theo diém bt ky trong s cac didm tr 1 dén 7, trong d6 dang don liu
ndy chira mot hodc nhidu chit trc ché alpha-glucosidaza.

Dugc phdm theo diém bt ky trong s céc didm tir 1 dén 7, trong d6 dang don liéu
nay chira mot hogic nhiéu hop chét tri bénh dai thdo dudng duge chon tir nhom bao

gbém acarboza, vogliboza va miglitol, ké ca cac mudi dugc dung bat ky cta chung.

Dugc phdm theo diém bt ky trong s céc didm tr 1 dén 7, trong d6 dang don liu

nay chira rosiglitazon, ké ca cdc muoi dugc dung bat ky cta no.

Dugc phdm theo diém bat ky trong sb cac didm tr 1 dén 7, trong d6 dang don liéu

nay chira pioglitazon, ké ca cdc mudi duoc dung bat ky cta nd.

Dugc phdm theo diém bat ky trong s6 cac diém tir 1 dén 7, trong d6 dang don lidu

ndy chira metformin va pioglitazon, ké ca cac mudi dugc dung bat ky ctia chung.

Dugc phdm theo diém 23 hoic 24, trong d6 hop chét pioglitazon bao gdm
pioglitazon HCI.

Dugc phdm theo diém bét ky trong sb cac diém tir 1 dén 25, trong d6 dang don lidu

nay thich hop d ding qua dudng miéng.

Dugc phdm theo diém bét ky trong s cac diém tir 1 dén 25, trong d6 dang don liéu

nay 1a duoc phdm dang rén thich hop dé ding qua dudng miéng.

Dugc phdm theo diém bét ky trong s céc diém tir 1 dén 25, trong d6 dang don lidu

nay 13 vién nén hodc vién nang thich hop dé ding qua dudng miéng.

Dugc phdm theo diém bat ky trong sb céc diém tir 1 dén 25, trong d6 dang don lidu

nay chira ché pham giai phong kéo dai thich hop dé ding qua duong miéng.

Dugc phim theo diém bat ky trong s cac diém tir 1 dén 29, trong d6 hop chit c6

cong thirc (I) c6 mit trong dugce phdm nay dudi dang bazo ty do.
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31. Duge phim theo diém bt ky trong s cac diém tir 1 dén 29, trong d6 hop chét c6

codng thic (I) cb6 mat trong dugc phim nay & dang mudi duge dung.

32. Dugc phim theo diém bt ky trong sb cac diém tir 1 dén 29, trong d6 hop chét c6

cbng thuc (I) c6 mat trong dugc phim nay & dang mubi benzoat.

33. Dugc phim theo diém bat ky trong sd cac diém tir 1 dén 29, trong d6 hop chit c6

cong thire (I) c6 mat trong dugc phim nay & dang mubi toluensulfonat.

34. Dugc phim theo diém bt ky trong s6 cac didm tir 1 dén 29, trong d6 hop chét c6

cdng thire (I) c6 mat trong dugc phim nay & dang mudi cia axit clohydric.

35. Dugc phdm duge bao ché & dang don liéu, trong d6 dang don lidu nay chira hop

chét ¢6 cong thic (I):

v6i lugng tir Smg dén 250mg, va trong d6 hop chét ¢ cong thire (I) ndy c6 mat

trong dugc pham nay & dang mubi benzoat

ngoai trir cac dugc pham sau:

(a) dugc phdm duge bao ché dé sir dung qua duong miéng bao gdm hop chét cong
thire (I) v6i lwong tir 10 &&n 100mg, axit xitric monohydrat v6i lugng 105mg, natri
hydroxit véi luong 18mg, chét tao huong vi va nuéc véi lugng cho da 100ml; va
(b) dugc phédm duoc bao ché dé sir dung qua dudng trong tinh mach bao gdm hop
chit c¢6 cong thirc (I) v6i luong tix 5 dén 10mg, axit xitric monohydrat v6i luong
1,05mg, natri hydroxit véi luong 0,18mg, dextroza monohydat v6i lugng du dé tao

ra duoc phdm dang truong, va nude véi lugng cho di Iml.

36. Dugc phim dugc bao ché & dang don liéu, trong d6 dang don lidu nay chira hop

chét ¢6 cong thirc (I):
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v6i lwong tir 5mg dén 250mg, va trong d6 hop chét c6 cong thirc (I) c6 mit trong

dugc phim nay & dang mubi toluensulfonat.

37. Duoc phidm duoc bao ché & dang don lidu, trong d6 dang don liéu ndy chira hop

chét ¢6 cong thirc (I):

v6i lwong tir 5mg dén 250mg, va trong d6 hop chét c¢6 cong thirc (I) c6 mit trong

dugc phdm niy & dang mudi ctia axit clohydric.
38. Kit chura:

nhiéu lidu dugc phdm theo diém bét ky trong sb cac didm tir 1 dén 34, 36

hodc 37; va

huéng dan bao gdm mot hoic nhidu dang thong tin dugc chon tir nhém bao
gém chi dinh tinh trang bénh ma dugc phém can dugc st dung, thong tin v& bao
quéan duoc phim, thong tin vé& dinh lidu va huéng din cich st dung dugc phim
nay.
39. V4t pham chia:
nhiéu lidu dugc phdm theo diém bat ky trong sd cac diém tir 1 dén 34, 36
hoac 37; va
vat liéu bao goi.
40. Vat phédm theo diém 39, trong d6 vt liéu bao goi bao gdm db chira dé dung nhiéu

liéu dugc pham.
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41. Vat phdm theo diém 40, trong do dd chira chira nhan chi ra mot hodc nhiéu thdng
tin trong nhém gdm tinh trang bénh ma hop chét can dwoc sir dung, thong tin vé

bao quan, thong tin vé lidu va/hodc huéng dan cach st dung dugc pham nay.
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FIG.1

Phdn tich mikc glucoza trong huyet twong
sau khi dn sdng 4 gio (tir ngay 1 dén ngay 14)

Thii didm Gia dugc 25mg 100mg 400mg Tit‘cﬁ cic hoat
N=11) (N =15) N=14) (N =16) chat (N =45)

Ngay 7

n 11 15 14 15 44

Gié tri trung binh (SD) 230,7 (68,57) | 235,7 (83,67) | 210,6 (52,07) | 254,3 (69,57) | 234,1 (70,70)

Gi4 tri nho nhét, 16n nhét | 133,6 357,5 | 137,2,371,6 | 138,6,301,5 | 157,5,385,7 137,2 385,7
Ngay 14 Thuc té

n 11 15 14 13 42

Gia tri trung binh (SD) 238,9 (81,95) | 203,2 (82,61) | 173,5 (44,32) | 198,6, (58,30) | 191,8 (64,22)

Gia tri nho nhét, 16n nhédt | 149,7,351,5 | 100,6 368,6 | 115,5,251,7 | 131,8, 340,7 100,6, 368,6 .
Ngay 14 Mic 46 thay doi

so v6i gid tri gbe

n 11 15 14 13 42

Gia tri trung binh (SD) 8,2 (49,20) |-32,5(22,26) | -37,2 (36,55) | -65,6 (41,85) | -44,3 (36,30)

Gi4 tri nho nhét, 16n nhdt | -65,0,83,6 | -72,7,11,2 | -120,3,19,5 | -172,7,-12,3 -172,7,19,5
Su khéc biét vé muac d6

thay dbi so v&i gid tri gbc

so voi gia dugce

LS Mean (SE) - 39,9 (14,42) | -48,6 (14,71) | -68,3 (15,08) | -52,3 (12,31)

Gid trj P! - 0,008 0,002 <0,001

Gia tri P? <0,001

Ghi chi: don vi tinh 1a mg/dl

LS Mean = gi4 tri trung binh binh phuong nhé nhét thu dugc tir md hinh phén tich hiép
bién (ANCOVA) véi gia tri ngdy 1 1am hiép bién. M6 hinh nay bao gdm hiéu qua ctia viéc
didu tri, hiép bién gbc va twong tac gitia hiép bién gbc va viéc diéu tri.
1 Gi4 tri P thu duoc tir m6é hinh ANCOVA, liu c6 hoat tinh dugc so sanh véi gia duoc,
khong c6 su diéu chinh so sanh nhiéu.
2 Gi4 tri P thu dugc tir md hinh ANCOVA, tht ca cac hoat chit duoc so sanh véi gia dugc
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FIG.2

Phan tich mikc Hemoglobin dwoc glycosyl hod (HbA )

Thoi didm Gia dwoc 25mg 100mg 400mg Ti’it‘ci cac hoat
N=11) (N = 15) (N=14) (N =16) chit (N = 45)

Ngay 7

n 11 15 14 15 44

Gié trj trung binh (SD) 7,74 (0,692) | 7,87 (1,750) | 7,65 (1,208) | 8,01 (1,398) 7,85 (1,448)

Gi4 tri nho nhét, 16n nhét 6,6, 8,7 6,3, 11,1 6,5, 10,0 6,7, 10,9 6,3, 11,1
Ngay 15 Thuc te

n 11 14 14 13 41

Gié tri trung binh (SD) 7,79 (0,991) | 7,76 (1,728) | 7,25 (1,145) | 7,82 (1,438) 7,60 (1,444)

Gi4 tri nhé nhét, 16n nhét 59,91 6,1,11,1 5,6, 9,8 6,5, 10,9 5,6, 11,1
Ngay 15 Mirc db thay dbi '

so véi gié tri gbc

n 11 14 14 13 41

Gi4 tri trung binh (SD) 0,05 (0,364) | -0,22 (0,316) | -0,40 (0,302) | -0,28 (0,292) | -0,30 (0,306)

Gid tri nho nhét, I6n nhét | -0,8, 0,4 -1,0, 0.4 -1,0,0,0 -0,8, 0,1 -1,0,0,4
Su khéc biét vé muc dd

thay ddi so v6i gia tri gbc

so v6i gia duge

LS Mean (SE) - -0,27 (0,129) | -0,45 (0,128) | -0,32 (0,131) |  -0,35 (0,108)

Gia tri P! - 0,044 <0,001 0,018

Gia tri P 0,002

Ghi chu: don vi tinh 1a ty 1€ %

LS Mean = gié tri trung binh binh phuong nho nhét thu dugc tir mé hinh ANCOVA véi gia tri
ngdy 7 lam hiép bxen M hinh nay bao gébm hiéu qué cia viée diéu tri, hiép bién gbc va twong

tac giita hiép bién gbc va viéc diéu tri.
1 Gi4 trj P thu duoc tir md hinh ANCOVA, liéu c¢6 hoat tinh dugce so sanh véi gia dugc, khong

c6 su didu chinh so sanh nhiéu.
2 Gi4 tri P thu duoc tir md hinh ANCOVA, tit ca c4c hoat chét dugc so sanh véi gia duoc

-52-



Phén tich mirc Fructosamin khi déi
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FIG.3

Théi didm Gia dwgc 25mg 100mg 400mg Ta‘lt‘cﬁ cac hoat
N=11) N =15) (N=14) (N =16) chit (N = 45)

Ngay 7

n 11 15 14 15 44

Gi4 tri trung binh (SD) | 313,8 (49,47) | 300,1 (73,58) | 289,6 (47,37) | 324,9 (73,90) |  305,2 (66,66)

Gi4 tri nho nhét, 16n nhit | 247,392 207, 420 212, 360 225, 463 207, 463
Ngay15 Thyc t&

n 11 14 14 13 41

Gi4 tri trung binh (SD) | 328,8 (68,27) | 310,7 (76,04) | 263,9 (42,05) | 312,6 (68,13) | 2953 (66,12)

Gi4 tri nho nhét, 16n nhét | 239,459 208, 443 165, 351 233, 481 165, 481
Ngay 15 Mtc d§ thay doi

s0 v6i gid tri gbe

n 11 14 14 13 41

Gi4 tri trung binh (SD) 15,0 (22,78) | 6,3 (39,42) | -25,6 (28,35) | -19,9(26,38) | -12,9 (34,29)

Gi4 tri nho nhét, 16n nhit -10, 67 -76, 79 -83,9 74,18 -83, 79
Su khéc biét vé mirc do

thay dbi so vai gia tri gbc

so v&i gia duge

LS Mean (SE) - 9,6 (12,15) | -42,9 (12,24) | -33,2 (12,40) | -28,6 (10,23)

Gi4 tri P! - 0,433 0,001 0,010

Gié tri P* 0,008

Ghi chu: don vi tinh 1a pmol/lit
LS Mean = gia tri trung binh binh phuong nhé nhét thu dwoc tir md hinh ANCOVA véi gia tri
ngay 7 lam hiép blen M3 hinh ndy bao gém hiéu qua cua viéc didu tri, hiép bién gbc va twong
téc gitra hiép bién gbc va viée diéu tri.
! Gi4 tri P thu duoc tir md hinh ANCOVA, liéu c¢6 hoat tinh duoc so sénh véi gia dugc, khong
¢6 sy diéu chinh so sanh nhiéu.
2 Gi4 tri P thu duoc tir md hinh ANCOVA, tAt ca cac hoat chit duogc so sanh véi gia duge
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Mikc d9 trc ché DPP-IV trung binh
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FIG.4

Téc dung trc ché DPP- IV sau khi chi str dung hop chét I hang ngay qua dudng
miéng trong 14 ngay d6i véi nhém bénh nhan vira dugc chén doan 12 mic bénh

dai thao duong typ IL

Mic d9 tic ché DPP-IV trung binh theo thoi
gian
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