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Linh vuwe k§j thuit dwoc dé cip

Sang ché d& cap dén dwoc phdm chira omecamtiv mecarbil, hodc mudi dugc dung,
hydrat dugc dung, hodc hydrat duoc dung cua mubi dugc dung cta ching, nhu omecamtiv

mecarbil dihydoclorua hydrat.
Tinh trang k§ thuit cia sang ché

Soi co van tim 13 don vi co ban cua sy co co ¢ tim. S¢i co van tim 1a cAu tric xuong
t& bao c6 trat tu cao duogc tao ra bdi myosin co tim, actin va mdt nhom protein didu hoa. Viéc
phat hién va phéat trién chét hoat héa myosin co tim phén tit nho s& mang lai trién vong diéu tri
bénh suy tim cAp va man tinh. Myosin co tim 1 protein vin dong khung xuong té bao o té
bao co tim. N6 chiu trach nhiém truc tiép vé viée chuyén héa nidng lugng héa hoc thanh luc

co hoc, dan dén su co co tim.

Céc tac nhan co co tich cuc hién nay, nhu chat chti vén thy thé gy tiét beta-adrenalin
ho#c chét trc ché hoat tinh phosphodiesteraza, lam ting ndng d6 ciia canxi ndi bao, bang cach
d6 lam tang kha ning co ca soi co van tim. Tuy nhién, sy ting luong canxi lam téng tbc do
clia su co co tim va rit ngén thoi gian tbng mau tAm thu, ma lién quan dén tac dung phu c6
kha ning de doa tinh mang . Nguoc lai, chit hoat hda myosin co tim hoat dong theo co ché
kich thich truc tiép hoat tinh clia protein van dong myosin co tim, ma khéng lam tang ndng do
canxi noi bao. Ching thic ddy budc giéi han tbc d6 ctia chu trinh enzym myosin va chuyén
né sang khuynh huéng & trang théi tao ra lyc. Thay vi lam téng tdc dd cua su co tim, co ché
nay kéo dai thoi gian tbng mau tAm thu, ma dan dén kha nang co co tim va cong suét tim ting

1én theo cach c6 kha nang tiét kiém oxy hon.

Patent My sb 7,507,735, dugc dua vao diy bang cach vién dan, boc 16 nhém hop
chét, k& ca omecamtiv mecarbil (AMG 423, CK-1827452), c6 céu triic:
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Omecamtiv mecarbil 13 hop chét déu tién trong nhém chét hoat hoéa truc tiép cua
myosin tim, protein van dong gdy ra su co tim. N6 dugc danh gia la c6 tiém ning diéu tri

bénh suy tim ca ¢ dang duoc phdm dung trong tinh mach va dang duoc ph4dm ding qua dudng
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miéng v4i muc dich thiét 14p moi truong lién tuc moi dé cham séc cho bénh nhan ca ndi tra

lan ngoai tru.

Céc thr nghiém 14m sang thuc hién viéc phan phéi trong tinh mach omecamtiv
mecarbil da cho thdy ring luong thudc trong huyét tuong co thé duoc phan phbi mot cach an
toan va c6 hiéu qua. Tuy nhién, duoc phim giai phong tiéu chudn va mot sé duoc phdm giai
phong kéo dai tao ra ty 1€ dinh véi rdnh ¢ thé 13 qua 16n d& cung cip mot lugng an toan va c6
hidu qua omecamtiv mecarbil cho bénh nhéan can thudc trong trudong hop man tinh hodc du
phong (xem Hinh 4). Do d6, viéc c6 duge duge phém giai phong kéo dai hitu hiéu dé c6 d6 an

toan va do hiéu qua cho bénh nhén gia tdng hén 12 diéu mong mudn.
Bén chit k§ thuit clia sing ché
Sang ché d& xuét duoc phdm chira:

omecamtiv mecarbil, hoic mudi dugc dung, hydrat dugc dung, hodc hydrat

duogc dung cta mubi duge dung ciia chiing;
chét giai phong c6 kiém soat;
chét diéu chinh d pH;
chét don; va
chét 1am tron.
Sang ché con d@& xuét quy trinh bao ché dugc pham bao gdm cac budc:

tron hdn hop chita omecamtiv mecarbil, hodc mudi duge dung, hydrat duoc
dung, hodc hydrat dugc dung cua mubi dugc dung cia chung, chét giai phong c6 kiém

soat, chét diéu chinh d6 pH, va chét don;
1am tron hdn hop da duge tron béng cach st dung chét lam tron;
tao hat hdn hop di duoc trdn va lam tron;
lam tron hat thu duoc béng cach sir dung chét 1am tron; va
ép hat d3 dugc lam tron thanh dang mong mudn.

Sang ché con dé xuét phuong phap diu tri bénh dugc chon tir nhom bao gdm bénh
suy tim cép tinh va bénh suy tim man tinh, bao gdm viéc cho bénh nhan can chung dung duge

phém theo séng ché.
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MO ta vin tit cdc hinh vé
Hinh 1 12 so d6 quy trinh san xuht dé bao ché vién nén giai phong tic thi (IR) chira
omecamtiv mecarbil (25mg); xem Vi du 1.
Hinh 2 13 so 6 quy trinh san xuét d& bao ché duoc phdm chira chét nén giai phong
thay d6i; xem Vi du 2.
Hinh 3 14 so d quy trinh san xut d& bao ché dwoc phdm chira chét nén giai phong
thay ddi; xem céc Vi du 3 dén Vidu S.
Hinh 4 thé hién ndng do trong huyét twong clia cac tinh nguyén vién khée manh
(ndng do trong huyét trong (ng/ml) theo thoi gian (gid)), bi bo déi (trén) va duoc cho a@n
(dudi) ddi véi duge pham chira chét nén giai phong tire thi (IR) va hai duoc phédm chira chét
nén giai phong thay d6i (MTX-F1 va MTX-F2); nghién ciru nay 1a nghién ctu thiét ké khéi
khong hoan toan 4 dudng giao nhau, nhdn mé, dugc phén ngiu nhién & céc d6i tuong 1a
ngudi trudng thanh khée manh:
60 dbi twong; 1 dia diém & Hoa Ky;
12 didu tri dy da (mdi dot didu tri dugc tién hanh 20 lan);
Céc dugc phim khac nhau; M3i duoc phim duge cho d6i tuong bi boé doi va dbi
tuong dugc cho dn dung;
M3di dbi teong duoc phan ngau nhién vao 1 trinh tu;
MBbi dbi twong tiép nhan 4 trong s 12 dot didu tri ¢6 thé;
M®i khoang thoi gian ~7 ngay; Thoi gian nghién ctru: 27 ngay (Giai doan 4: 5
ngay).
Hinh 5 12 bang dit liéu d6i voi dugc chit chira chét nén giai phong tic thi (IR) va hai
dugc chit chira chét nén giai phong thay d6i (MTX-F1 va MTX-F2).
Hinh 6 thé hién mtic do giai phong dugce chét & hai do pH (d6 pH = 2 va d6 pH =
6,8) d6i véi duoc phdm nén chita bazo tu do omecamtiv mecarbil (trén) va dbi voi dang mudi
hydrat ctia omecamtiv mecarbil dihydroclorua, Dang A (dudi).
Hinh 7 thé hién anh nhidu xa bot tia X (X-ray powder diffraction pattern - XRPD)
d6i voi Dang A.
Hinh 8 thé hién XRPD cua dang mudi hydrat ctia omecamtiv mecarbil dihydroclorua

trong cac diéu kién do 4m tuong doi khéc nhau.
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Hinh 9 thé hién XRPD cta dang mubi hydrat cia omecamtiv mecarbil dihydroclorua
& cac nhiét do khac nhau.

Hinh 10 thé hién su géi 1én nhau cta céc anh XRPD d6i véi Dang A, Dang B va

Dang C ciia mudi omecamtiv mecarbil dihydroclorua.
MG ta chi tiét sang ché

Trir khi duge quy dinh khac, cac dinh nghia sau dugc ép dung cho cac thudt ngi
trong ban mo ta va yéu céu bao ho:

“Pidu tri” holic “viéc didu tri” duoc dung d& chi viéc diéu tri bét ky déi v6i bénh &
bénh nhén, bao gﬁ“)m: a) ngan chin bénh, tirc 1a 1am cho cac triéu ching 1am sang cua bénh
khong phat trién; b) tc ché bénh; c) 1am cham hodc lam nglimg su phat trién cia céc triéu
ching 1am sang; va/hodc d) 1am thuyén giam bénh, tirc la lam thodi lui céc triéu ching lam
sang. Viéc didu tri dbi v6i bénh va rdi loan trong ban mo ta nay duoc dy dinh cling bao gdm
viéc dung dé du phong dugc phim duoc boc 1§ trong ban md ta nay boi d6i tuong (tirc 1a
dong vat, t6t hon 1a dong vét c6 vi, tét nhét 1a nguoi) duge cho 1a can dén viéc diéu tri du

phong ndy, vi nhu, bénh suy tim man tinh.

Thuit ngit “luong hitu hiéu dé didu tri bénh” duoc ding dé chi lugng hitu hiéu, khi
duoc ding cho bénh nhan 13 ngudi hogc bénh nhén khong phai la ngudi, dé diéu tri bénh, vi
du, lwong hitu hidu dé didu trj bénh c6 thé 1 luong dit @& didu trj bénh hofic rdi loan dap lai sy
hoat héa myosin. Luong hitu hi¢u dé diéu tri bénh ¢ thé duoc x4c dinh bing thi nghiém, vi
du bing cach thir nghiém ndng d6 trong mau cta don vi cAu trac hoa hoc, hodc vé ly thuyét,

bang cach tinh d9 sinh kha dung.

“Mubi duoc dung” bao gdm, nhung khong chi giéi han & mudi véi axit v co, nhu
hydroclorat (ttrc 1a hydroclorua), phosphat, diphosphat, hydrobromat, sulfat, sulfinat, nitrat, va
mudi twong tu; cling nhu mudi véi axit hitu co, nhu malat, maleat, fumarat, tartrat, sucxinat,
xitrat, axetat, lactat, metansulfonat, p-toluensulfonat, 2-hydroxyetylsulfonat, benzoat,
salixylat, stearat, va alkanoat nhu axetat, HOOC--(CH,)—COOH, trong d6 n nim trong
khoang tir 0 dén 4, va mudi twong tw. Tuong ty, cation duge dung bao gdm, nhung khong chi
gi6i han &, natri, kali, canxi, nhom, lithi, va amoni. Chuyén gia trong linh vyc k§ thuat nay s€
biét dugc cac phuong phap tbng hop khac nhau ma c6 thé dwoc 4p dung d bao ché mudi
cong duoc dung khong doc.

Thuét nglt “hydrat” dugc dung dé chi don vi cdu trac hoa hoc tao ra dugc boi sy
tuong tac cua nude va hop chit, bao gdm, vi du, nira hydrat, monohydrat, dihydrat, trihydrat,

V.V..
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“Dang két tinh”, “dang da hinh”, va “dang méi” ¢ thé duoc dung thay thé 13n nhau
trong ban md ta nay, va cé nghia la bao gdm tit ca céc dang két tinh va dang vd dinh hinh cua
hop chét, bao gdm, vi du, dang da hinh, dang da hinh gia, solvat, hydrat, dang da hinh khong
duoc solvat hoa (bao gdm anhydrat), dang da hinh cAu hinh riéng, va dang v6 dinh hinh, cling
nhu h¥n hop ctia ching, trir khi dang két tinh cu thé hogic dang v6 dinh hinh dugc & céap dén.

Ban md ta va yéu cau bio hd bao gdm danh muc céc loai bang cach sir dung cum tir
“duoc chon tir nhém bao gdm... va...” va “la... hogc...” (d6i khi dugc goi 12 nhom Markush).
Néu cum tir nay dwoc dung trong ban md ta, trir khi c6 quy dinh khac, thi né c6 nghia bao
gdm toan bd nhom, hodc thanh vién don 1€ bét ky ciia ching, hodc nhém phu bét ky cia
ching. Viéc st dung cum tir nay chi nhdm 1am cho ngin gon va khdng c6 nghia theo bét ky

cach nao 1 gi6i han viéc loai bo thanh vién hodc nhém phu cu thé néu can.

Séng ché & xudt duge phdm chita omecamtiv mecarbil, hodc mudi dugc dung,
hydrat duoc dung, hodc hydrat duoc dung cia mubi duoc dung ctia chiing, nhu omecamtiv

mecarbil dihydoclorua hydrat.

Dugc phdm dugc boc 1§ trong ban md ta nay c6 kha nang giai phéng omecamtiv
mecarbil ddng déu theo nhip duoc kiém soat bang cach truyén omecamtiv mecarbil qua 16p
gel dugc tao ra boi su hydrat hoa cua cac chét giai phong c6 kiém soét trong vién nén. Theo
mdt sé phuong 4n, khi két hop véi cac phuong 4n khéc néu trén hodc dudi day, vién nén chira
chit nén giai phong thay d6i nay ching to sy giai phong phu thudc vao d6 pH t61 thiu in-
vitro. Theo mdt sb phuong 4n, khi két hop vdi cac phuong an khac néu trén hogc dudi day, su
giai phong hoan toan clia omecamtiv mecarbil dat dugc trong ca moi trudng phén ly c6 do
pH=2 va d6 pH=6,8 trong thoi gian 24 giv, ¢6 thé tao ra sy bién dong gitta cac d6i tuong va
trong mot dbi twong va tic dung thuc phim it hon. D4 phat hién ra ring dang lidu 13 vién nén
chtta chit nén giai phong thay dbi nay t6t hon so véi dang lidu giai phong tirc thi da biét trudce
day trong viéc giam dén muc tdi thiéu ty 1& dinh-rénh trong huyét twong. Két qua 13, vién nén
chira chit nén giai phong thay d6i nay 1am giam sy dao dong ndng d6 trong huyét twong, dan
dén viéc 1am giam tac dung phy, va cai thién d6 an toan va hiéu luc. Ciing ky vong ring vién
nén chira chit nén giai phong thay d6i nay s& cai thién sy tuén thi ctia bénh nhan béng céch
lam gidm tn suét dung lidu. Ngoai ra, vién nén chtra chit nén giai phong thay d6i nay on dinh
v& mit 1y-héa dAn dén viéc khdng co su thay ddi vé& thudc tinh vt ly, thr nghiém, do tinh
khiét, hodic bién dang hoa tan sau khi bao quan & nhiét o 40°C/d6 &m tuong d6i (RH) 75%
trong thoi gian 6 thang.
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Theo mot sb phuong 4n, khi két hop véi cac phuong dn khéc néu trén hodc dudi day,
ndng d6 clia omecamtiv mecarbil trong thoi gian tir hai gid dén mudi hai gio sau khi ding

liéu lwong & nguoi ndm trong khoang tr 40ng/ml dén 70ng/ml.

Theo mdt s6 phuong 4n, khi két hop véi cac phuong 4n khéc néu trén hodc dudi day,
ndng dd ctia omecamtiv mecarbilfrom trong thoi gian tir hai gio dén mudi hai gid sau khi

ding liéu luQng & ngudi van nim trong khoang tir 40ng/ml dén 55ng/ml.

Theo mdt s6 phuong 4n, khi két hop véi cac phuong 4n khéc néu trén hodc dudi day,

omecamtiv mecarbil duoc giai phong trong cac khoang thoi gian nhu sau:
<30% lidu luong duoc hoa tan tai thoi diém 1 gio;
30% dén 75% liéu luong duoc hoa tan tai thoi diém 3 gid; va
> 80% lidu luong duoc hoa tan tai thoi diém 12 gio.

Theo mot s6 phuong 4n, khi két hop véi cac phuong 4n khéac néu trén hodc dudi day,

omecamtiv mecarbil dugc gidi phéng trong cac khoang thoi gian nhu sau:
<30% lidu lugng dugc hoa tan tai thoi diém 2 gio;
30% dén 75% liéu luong duoc hoa tan tai thoi diém 6 gio; va
> 80% liéu luong dugc hoa tan tai thoi diém 16 gio.
Séang ché dé& xuét dugc pham chira:

omecamtiv mecarbil, hodc mudi duge dung, hydrat dugc dung, hodc hydrat

dugc dung cua mubi duoc dung ctia ching;
chét giai phéng c6 kiém soat;
chét didu chinh d6 pH;
chét don; va
chét 1am tron.

Theo mdt sb phuwong 4an, khi két hop véi cac phuong 4n khac néu trén hodc dudi day,

dugc phdm chita

3% dén 30% trong luong omecamtiv mecarbil, hodc mubi duoc dung, hydrat

duoc dung, hodc hydrat dugc dung cua mudi duoc dung cta ching;
15% dén 35% trong luong chét giai phéng c6 kiém soét;

20% dén 45% trong luong chét diéu chinh do pH;
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25% dén 65% trong luong chét don; va
0,1% dén 1,0% trong luong chét 1am tron.

Theo mdt s6 phuong 4n, khi két hop véi cac phuong dn khac néu trén hodc dudi day,

duoc phim chtta

12 dn 25 (% trong luong) omecamtiv mecarbil Di-HCI hydrat; 25 dén 35 (%
trong luong) methocel™ K100 M Prem CR; 20 dén 30 (% trong luong) xenluloza vi
tinh th, PH 102; 5 dn 10 (% trong luong) lactoza monohydrat, FF 316; tir 12 dén 25
(% trong luong) axit fumaric; 0,1 dén 2 (% trong lwong) magie stearat ndi hat; va 0,1

dén 2 (% trong lugng) magie stearat ngoai hat.

Theo mot sb phuong 4n, khi két hop véi cac phuong dn khac néu trén hodc dudi day,

duoc pham chira khoang:

3 dn 10 (% trong lugng) omecamtiv mecarbil Di-HCl hydrat; 20 dén 40 (%
trong lwong) methocel™ K100 M Prem CR; 30 dén 42 (% trong lugng) xenluloza vi
tinh thé, PH 102; 12 dén 25 (% trong lugng) lactoza monohydrat, FF 316; 4 dén 11 (%
trong lugng) axit fumaric; 0,1 dén 2 (% trong lugng) magie stearat ndi hat; va 0,1 dén

2 (% trong lugng) magie stearat ngoai hat.

Theo mdt s6 phuong 4n, khi két hop véi cac phuong an khac néu trén hodc duéi day,

duoc phdm chira:

12 dén 25 (% trong luong) omecamtiv mecarbil di-HCI hydrat; 1 dén 10 (%
trong luong) methocel™ K100 M Prem CR; 12 dén 27 (% trong lugng) methocel™
K100 LV Prem CR: 20 dén 35 (% trong luong) xenluloza vi tinh thé, PH 102; 4 dén
15 (% trong luong) lactoza monohydrat, FF 316; 12 dén 25 (% trong lugng) axit
fumaric; 0,1 dén 2 (% trong lwong) magie stearat ndi hat; va 0,1 dén 2 (% trong luong)

magie stearat ngoai hat.

Theo mdt s6 phuong 4n, khi két hop v6i cac phuong 4n khac néu trén hodc dudi day,

duge phim chira:

3 dn 10 (% trong lugng) omecamtiv mecarbil Di-HCl hydrat; 1 dén 10 (%
trong luong) methocel™ K100 M Prem CR; 12 dén 27 (% trong lugng) methocel™
K100 LV Prem CR; 30 dén 50 (% trong lugng) xenluloza vi tinh thé, PH 102; 15 dén
25 (% trong luong) lactoza monohydrat, FF 316; 3 dén 11 (% trong luong) axit
fumaric; 0,1 dén 2 (% trong lugng) magie stearat ndi hat; va 0,1 dén 2 (% trong lugng)

magie stearat ngoai hat.
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Theo mot sb phuong 4n, khi két hop v6i cac phuong an khéc néu trén hodc dudi day,

duoc pham chira:

18 dn 19 (% trong luong) omecamtiv mecarbil di-HCI hydrat; 28 dén 32 (%
trong luong) methocel™ K100 M Prem CR; 23 dén 26 (% trong lugng) xenluloza vi
tinh thé, PH 102; 7 dn 9 (% trong luong) lactoza monohydrat, FF 316; 17 dén 20 (%
trong lugng) axit fumaric; 0,1 dén 1 (% trong luwong) magie stearat ndi hat; va 0,1 dén

1 (% trong lugng) magie stearat ngoai hat.

Theo mot sb phuong 4n, khi két hop voi cac phuong 4n khéc néu trén hodc dudi day,

duoc pham chira:

5 d&n 7 (% trong lugng) omecamtiv mecarbil Di-HCI hydrat; 27 dén 33 (%
trong luong) methocel™ K100 M Prem CR; 35 dén 38 (% trong luong) xenluloza vi
tinh thd, PH 102; 17 dén 20 (% trong lugng) lactoza monohydrat, FF 316; 6 dn 9 (%
trong lugng) axit fumaric; 0,1 dén 1 (% trong lugng) magie stearat ndi hat; va 0,1 dén

1 (% trong luong) magie stearat ngoai hat.

Theo mdt s6 phuong 4n, khi két hop véi cac phuong 4n khéc néu trén hodc dudi day,

dugc pham chira:

17 dén 20 (% trong lwong) omecamtiv mecarbil Di-HCI hydrat; 3 dén 7 (%
trong lwong) methocel™ K100 M Prem CR; 18 dén 22 (% trong lugng) methocel TM
K100 LV Prem CR; 26 dén 30 (% trong luong) xenluloza vi tinh thé, PH 102; 8 dén
11 (% trong luong) lactoza monohydrat, FF 316; 17 dén 20 (% trong luong) axit
fumaric; 0,1 dén 1 (% trong lugng) magie stearat ndi hat; va 0,1 dén 1 (% trong luong)

magie stearat ngoai hat.

Theo mdt s6 phuong 4n, khi két hop vé6i cac phuong an khéc néu trén hodc dudi day,

duoc phim chira:

5 dn 7 (% trong lugng) omecamtiv mecarbil Di-HCI hydrat; 3 dn 7 (%
trong luong) methocel™ K100 M Prem CR; 18 dén 22 (% trong lugng) methocel™
K100 LV Prem CR; 37 dén 43 (% trong luong) xenluloza vi tinh thé, PH 102; 18 dén
22 (% trong lugng) lactoza monohydrat, FF 316; 6 dén 9 (% trong lugng) axit
fumaric; 0,1 dén 1 (% trong lugng) magie stearat ndi hat; va 0,1 dén 1 (% trong luong)

magie stearat ngoai hat.

Theo mdt s6 phuong 4n, khi két hop v6i cac phuong an khéac néu trén hodc dudi day,

dugc pham chira:
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18,37 (% trong luong) omecamtiv mecarbil di-HCI hydrat; 30 (% trong luong)
methocel™ K100 M Prem CR; 24,20 (% trong luong) xenluloza vi tinh thé, PH 102;
8,07 (% trong luong) lactoza monohydrat, FF 316; 18,37 (% trong luong) axit
fumaric; 0,5 (% trong lugng) magie stearat ndi hat; va 0,5 (% trong luong) magie ~

stearat ngoai hat.

Theo mot s6 phuong 4n, khi két hop v6i cac phuong 4n khac néu trén hodc dudi day,

dugc pham chira:

6,13 (% trong luong) omecamtiv mecarbil di-HCI hydrat; 30 (% trong lugng)
methocel™ K100 M Prem CR; 36,81 (% trong luong) xenluloza vi tinh thé, PH 102;
18,40 (% trong luong) lactoza monohydrat, FF 316; 7,66 (% trong luong) axit
fumaric; 0,5 (% trong luong) magie stearat ndi hat; va 0,5 (% trong luong) magie

stearat ngoai hat.

Theo mdt s& phuong 4n, khi két hop véi cac phuong an khac néu trén hodc dudi day,

duogc phim chira:

18,37 (% trong lwong) omecamtiv mecarbil di-HCI hydrat; 5 (% trong lugng)
methocel™ K100 M Prem CR; 20 (% trong lugng) methocelTM K100 LV Prem CR;
27,95 (% trong lugng) xenluloza vi tinh thé, PH 102; 9,31 (% trong luong) lactoza
monohydrat, FF 316; 18,37 .(% trong lwong) axit fumaric; 0,5 (% trong luong) magie

stearat ndi hat; va 0,5 (% trong lugng) magie stearat ngoai hat.

Theo mdt s& phuong &n, khi két hop véi cac phuong an khac néu trén hodc dudi day,

dugc phim chira:

6,13 (% trong lwong) omecamtiv mecarbil di-HCI hydrat; 5 (% trong luong)
methocel™ K100 M Prem CR; 20 (% trong lugng) methocelTM K100 LV Prem CR;
40,14 (% trong lugng) xenluloza vi tinh thé, PH 102; 20,07 (% trong lugng) lactoza
monohydrat, FF 316; 7,66 (% trong luong) axit fumaric; 0,5 (% trong lugng) magie

stearat ndi hat; va 0,5 (% trong lugng) magie stearat ngoai hat.
Omecamtiv Mecarbil

Theo mdt sb phuong &n, khi két hop véi cac phuong an khac néu trén hodc dudi day,
duoc chét chira mubi omecamtiv mecarbil dihydroclorua. Theo mét s6 phwong 4n, khi két hop
véi cac phuong an khac néu tréﬁ hodc dudi day, duoc chét chira omecamtiv mecarbil
dihydroclorua hydrat. Theo mot s6 phuong 4n, khi két hop véi céc phuong an khac néu trén

hodc dudi day, duoc chét chita omecamtiv mecarbil dihydroclorua hydrat Dang A.
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Theo mot s6 phwong 4n, khi két hop v6i cac phuong 4n khac néu trén hodc dudi day,
Dang A cé thé dugc xéc dinh dic diém bai anh nhifu xa bot tia X, thu duge nhu néu trong Vi
du thue hién sang ché, 6 dinh & khoang 26 6,6, 14,9, 20,1, 21,4, va 26,8 + 0,2° bang cach sit
dung birc xa Ka Cu. Dang A tuy y ¢6 thd dugc xé4c dinh dic diém thém bang anh nhiéu xa bdt
tia X c6 dinh bd sung & khoang 20 béng 8,4,24,2,26,0,33,3+0,2° béng cach sir dung burc xa
Ka Cu. Dang A tuy y c6 thé duoc xac dinh dic didm thém nita bing anh nhidu xa bot tia X ¢6
dinh bd sung & khoang 20 bang 6,2, 9,7, 13,2, 14,3, 15,4, 16,3, 16,9, 18,9, 19,5, 20,7, 21,8,
22.8, 23,6, 25,1, 27,3, 27,7, 28,4, 29,4, 30,2, 31,2, 31,5, 31,9, 33,9, 34,5, 34,9, 36,1, 36,8,
37,7, 38,5, va 39,7+ 0,2° bﬁng cach sir dung birc xa Ka Cu. Trong céc trudong hop khac nhau,
Dang A c6 thé duge x4c dinh déc diém boi anh XRPD c6 dinh & khoang 26 bing 6,2, 6,6, 8.4,
9,7, 13,2, 14,3, 14,9, 15,4, 16,3, 16,9, 18,9, 19,5, 20,1, 20,7, 21,4, 21,8, 22,8, 23,6, 24,3, 25,1,
26,0, 26,8, 27,3, 27,7, 28,4, 29,4, 30,2, 31,2, 31,5, 31,9, 33,3, 33,9, 34,5, 34,9, 36,1, 36,8,
37,7, 38,5, va 39,7+ 0,2° béng céach sir dung btc xa Ka Cu. Theo mot sb phuong 4n, khi két
hop véi cac phuong 4n khac néu trén hodc dudi ddy, Dang A ¢6 thd dwoc xé4c dinh dic diém
boi anh nhidu xa bot tia X hiu nhu duoc minh hoa trén Hinh 7. Trong linh vie XRPD dé biét
13 ring mic du chiéu cao dinh tuong dbi trong quang phd phu thude vao rat nhidu yéu t6, nhu
viéc chuén bi méu va hinh dang cta thiét bi, vi trf dinh twong d6i khong nhay véi cac chi tiét

thr nghiém.

Chét da hinh Dang B va Dang C ctia omecamtiv mecarbil, la cac dang dihydroclorua
khan ntra bén, va c6 thé duoc tao ra trong diéu kién hydrat héa va nhiét do thay d6i, nhu duoc
thé hién trén Hinh 8 va Hinh 9. Céc tri s6 2-theta Dang B dic trung bao gbm 260 bing 6,8, 8.8,
14,7, 17,7, va 22,3+ 0,2° bang cach st dung birc xa Ka Cu, va c6 thé con bao gém dinh & 260
béng 9,6, 13,5, 19,2, 26,2+ 0,2° béng cach sir dung bic xa Ka Cu. Dang B ¢6 thé duoc xéc
dinh dic didm bing cac dinh cta anh XRPD & 20 béng 6,2, 6,8, 8.8, 9,6, 13,5, 14,4, 14,7,
15,4, 16,3, 17,0, 17,7, 18,3, 19,2, 19,9, 20,5, 20,8, 21,8, 22,3, 22,7, 23,0, 24,8, 25,1, 25,5,
262, 26,4, 26,8, 27,5, 28,5, 30,2, 30,6, 31,1, 31,5, 32,1, 32,7, 34,1, 34,4, 35,5, 35,9, 38,1,
38,9+ 0,2° béng céch str dung burc xa Ko Cu. Céc tri sb 2-theta Dang C dic trung bao gém 20
bing 6,7, 14,8, 17,4, 20,6, va 26,2+ 0,2° bing c4ch sir dung bic xa Ka Cu, va ¢6 thé con bao
gdm cac dinh & 20 bing 8,7, 22,0, 27,1, va 27,7+ 0,2° bang céch st dung birc xa Ka Cu. Dang
C ¢6 thé duoc x4c dinh dic diém bang cac dinh ctia anh XRPD ¢ 26 bang 6,2, 6,7, 8,7, 9,6,
13,5, 14,5, 14,8, 15,4, 16,4, 17,1, 17,4, 18,4, 19,3, 19,5, 19,9, 20,6, 20,8, 21,8, 22,0, 22,5,
22.8, 24,3, 24,7, 25,1, 25,6, 26,2, 26,5, 27,1, 27,3, 27,7, 28,5, 30,0, 30,5, 31,0, 31.5, 32,2,
32,8, 34,1, 35,2, 36,0, 36,9, va 38,8+ 0,2° bz"mg cach str dung birc xa Ka Cu.
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Xem thém Hinh 9 (dir liéu XRPD nhiét do thay d6i), Hinh 8 (dit liéu XRPD d9 Am
tuwong d6i thay db1), va Hinh 10 (gbi 1én nhau).

Chét giai phéng cé kiém soat

Nhu duge st dung trong ban mo ta nay, thuat ngt “chét giai phong co kiém soat” chi
chét tao diéu kién thuan lgi cho su giai phéng cua thanh phén hoat tinh ra khéi dugc phdm
theo cach c6 kidm soat. Theo mot sb phuong 4n, khi két hop v6i cac phuong dn khac néu trén
hodic dudi déy, chat giai phong c6 kim soat tao ra gel khi hydrat héa. Chét giai phéng c6
kiém soat bao gdm puluan, dextrin, axit natri va canxi, axit polyacrylic, axit polymetacrylic,
polymetylvinylete anhydrit co-maleic, polyvinylpyrolidon, polyetylen oxit, polyetylen glycol,
hydroxypropylxenluloza, hydroxypropylmetylxenluloza, hydroxyetylxenluloza, hydroxymetyl
metacrylat, natri carboxymetylxenluloza, canxi carboxymetylxenluloza, metylxenluloza,
maltodextrin, gdm xanthan, gdm tragacan, aga, gdm gelan, gobm kayara, axit alginic, pectin,
tinh bdt da duoc gelatin hoa so bd, rugu polyvinylic, carboxymetyletylxenluloza, xenluloza
axetat phtalat, xenluloza axetat sucxinat, metylxenluloza phtalat, hydroxymetyletylxenluloza-
phtalat, hydroxypropylmetylxenluloza phtalat, hydroxypropylmetylxenluloza axetat sucxinat,
phtalat ctia ruou polyvinylic, polyvinyl butylat phtalat, polyvinyl actal phtalat, copolyme cua
vinyl axetat/anhydrit maleic, copolyme clia styren/monoeste cua axit maleic, copolyme cua
metyl acrylat/axit metacrylic, copolyme cla styren/axit acrylic, copolyme cua metyl
acrylat/axit metacrylic/octyl acrylat, copolyme cua axit metacrylic/metyl metacrylat, benzyl-
aminometylxenluloza, dietylaminometylxenluloza, piperidyletylhydroxyetylxenluloza,
xenluloza axetat dimetylaminoaxetat, copolyme cia vinyl dietylamin/vinyl axetat, copolyme
ctia vinyl benzylamin/vinyl axetat, polyvinyl axetaldietylamino axetat, copolyme cua vinyl-
piperidylaxetoaxetal/vinyl ~ axetat, polydietylaminometylstyren, copolyme cua metyl
metacrylat/butyl metacrylat/dimetylaminoetyl metacrylat va polydimetylaminoetylmetacrylat,
copolyme cua 2-metyl-5-vinylpyridin/metylmetacrylat/axit metacrylic, copolyme cua 2-
metyl-5-vinylpyridin/metyl acrylat/axit metacrylic, copolyme cua 2-vinyl-5-etylpyridin/axit
metacrylic/metyl acrylat, copolyme cta 2-vinylpyridin/axit metacrylic/acrylonitril, tinh bdt
carboxymetylpiperidyl, carboxy-metylbenzylaminoxenluloza, copolyme cta N-vinylglyxin/-
styren, chitosan, rugu poly(vinylic), copolyme cua anhydrit maleic, poly (vinyl pyrolidon),
tinh bdt va polyme gbc tinh bdt, poly(2-etyl-2-oxazolin), poly(etylenimin), gel nudc
polyuretan, gdbm welan, gdm ramsan, polyvinyl axetat, etylxenluloza, eudragit RL, RS, NE

30D, Kollicoat EMM 30D, hogc hdn hop cua ching.

Theo mdt sb phuong 4n, khi két hop véi cac phuong an khac néu trén hodc dudi day,

chét giai phong c6 kiém so4t 1a polyme.

-12-



31391

Theo mot s phwong 4n, khi két hop v6i cac phuong an khéc néu trén hodc dudi day,
chét giai phéng c6 kiém soat duoc chon tir nhém bao g(“)m puluan, dextrin, axit natri va canxi,
axit polyacrylic, axit polymetacrylic, polymetylvinylete anhydrit co-maleic, polyvinylp-
yrolidon, polyetylen oxit, polyetylen glycol, hydroxypropylxenluloza, hydroxypropylmetylx-
enluloza, hydroxyetylxenluloza, hydroxymetyl metacrylat, natri carboxymetylxenluloza,
canxi carboxymetylxenluloza, metylxenluloza, maltodextrin, gdm xanthan, gdm tragacan,
aga, gom gelan, gom kayara, axit alginic, pectin, tinh bt da duoc gelatin hoa so b9, ruou
polyvinylic, carboxymetyletylxenluloza, xenluloza axetat phtalat, xenluloza axetat sucxinat,
metylxenluloza phtalat, hydroxymetyletylxenlulozaphtalat, hydroxypropylmetylxenluloza
phtalat, hydroxypropylmetylxenluloza axetat sucxinat, phtalat ctia rugu polyvinylic, polyvinyl
butylat phtalat, polyvinyl actal phtalat, copolyme cua vinyl axetat/anhydrit maleic, copolyme
clia styren/monoeste cla axit maleic, copolyme ctia metyl acrylat/axit metacrylic, copolyme
cla styren/axit acrylic, copolyme ciia metyl acrylat/axit metacrylic/octyl acrylat, copolyme
clia axit metacrylic/metyl metacrylat, benzylaminometylxenluloza, dietylaminometylxenluloz-
a, piperidyletylhydroxyetylxenluloza, xenluloza axetat dimetylaminoaxetat, copolyme cua
vinyl dietylamin/vinyl axetat, copolyme cua vinyl benzylamin/vinyl axetat, polyvinyl axetald-
ietylamino axetat, copolyme cua vinylpiperidylaxetoaxetal/vinyl axetat, polydietylamino-
metylstyren, copolyme clia metyl metacrylat/butyl metacrylat/dimetylaminoetyl metacrylat va
polydimetylaminoetyl metacrylat, copolyme cia 2-metyl-5-vinylpyridin/metylmetacrylat/axit
metacrylic, copolyme ctia 2-metyl-5-vinylpyridin/metyl acrylat/axit metacrylic, copolyme cia
2-vinyl-5-etylpyridin/axit metacrylic/metyl acrylat, copolyme cta 2-vinylpyridin/axit
metacrylic/acrylonitril, tinh bot carboxymetylpiperidyl, carboxy-metylbenzylaminoxenluloza,
copolyme ctia N-vinylglyxin/styren, chitosan, ruou poly(vinyl), copolyme cta anhydrit
maleic, poly(vinyl pyrolidon), tinh bt va polyme gbc tinh bot, poly(2-etyl-2-oxazolin),
poly(etylenimin), gel nudc polyuretan, gdm welan, gdm ramsan, polyvinyl axetat, etylxenlu-

loza, eudragit RL, RS, NE 30D, va Kollicoat EMM 30D, hodc hdn hop bét ky cua chuing.
Chét diéu chinh do pH

Nhu duge str dung trong ban mo ta ndy, thuat ngit “chét diéu chinh do pH” chi chét
¢6 kha ning diéu chinh do pH vé khoang tri s6 mong muén. Theo mdt sb phuong 4n, khi két
hop v6i cac phuong an khéc néu trén hode dudi déy, chit didu chinh d pH la chét axit héa.
Theo mdt sb phuong 4n, khi két hop v6i cac phuong an khac néu trén hodc dudi déy, chét
didu chinh do pH c6 mat v6i luong du dé lam giam do pH. Chét diéu chinh do pH bao gbm
axit maleic, axit xitric, axit tartric, axit pamoic, axit fumaric, axit salixylic, axit 2,6-diamino-

hexanoic, axit camphorsulfonic, axit glyxerophosphoric, axit 2-hydroxyetansulfonic, axit
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isethionic, axit sucxinic, axit cacbonic, axit p-toluensulfonic, axit aspartic, 8-clo-theophylin,
axit benzensulfonic, axit malic, axit orotic, axit oxalic, axit benzoic, axit 2-naphtalensulfonic,
axit stearic, axit adipic, axit p-amino-salixylic, axit 5-aminosalixylic, axit ascorbic, axit
sulfuric, axit xyclamic, natri lauryl sulfat, axit glucoheptonic, axit glucuronic, glyxin, axit
sulfuric, axit mandelic, axit 1,5-naphtalendisulfonic, axit nicotinic, axit oleic, axit 2-oxogluta-
ric, pyridoxal S5-phosphat, axit undecanoic, axit p-axetamidobenzoic, axit o-axetamido-
benzoic, axit m-axetamidobenzoic, axit N-axetyl-L-aspartic, axit camphoric, axit dehydro-
cholic, axit malonic, axit edetic, axit etylendiaintetraaxetic, axit etylsulfuric, axit hydroxy-
phenylbenzoylbenzoic, axit glutamic, axit glyxyrrhizic, 4-hexylresorxinol, axit hipuric, axit p-
phenolsulfonic, axit 4-hydroxybenzoic, axit 3-hydroxybenzoic, axit 3-hydroxy-2-naphthoic,
axit 1-hydroxy-2-naphthoic, axit lactobionic, axit 3’-adenylic, axit 5’-adenylic, axit mucic,
axit galactaric, axit pantothenic, axit pectic, axit polygalacturonic, axit 5-sulfosalixylic, axit
1,2,3,6-tetrahydro-1,3—dimetyl-2,6-dioxopurin—7-propansu1fonic, axit terephtalic, axit 1-
hydroxy-2-naphthoic, va hdn hop cta ching. Theo mot s6 phuong 4n, khi két hop véi cac
phuong 4n khac néu trén hodc dudi day, ta dugc axit bao gém, vi du, axit maleic, axit xitric,
axit malic, axit fumaric, axit sulfuric, axit tartric, axit lactoic, axit salixylic, axit aspartic, axit

aminosalixylic, axit malonic, axit glutamic, va hdn hop cta chung.

Theo mdt sé phwong &n, khi két hop véi cac phuong 4n khac néu trén hodc dudi day,
chét diéu chinh d6 pH bao gém axit maleic, axit xitric, axit tartric, axit pamoic, axit fumaric,
axit salixylic, axit 2,6-diaminohexanoic, axit camphorsulfonic, axit glyxerophosphoric, axit 2-
hydroxyetansulfonic, axit isethionic, axit sucxinic, axit cacbonic, axit p-toluensulfonic, axit
aspartic, 8-clotheophylin, axit benzensulfonic, axit malic, axit orotic, axit oxalic, axit benzoic,
axit 2-naphtalensulfonic, axit stearic, axit adipic, axit p-amino-salixylic, axit 5-aminosalixylic,
axit ascorbic, axit sulfuric, axit xyclamic, natri lauryl sulfat, axit glucoheptonic, axit
glucuronic, glyxin, axit sulfuric, axit mandelic, axit 1,5-naphtalendisulfonic, axit nicotinic,
axit oleic, axit 2-oxoglutaric, pyridoxal 5-phosphat, axit undecanoic, axit p-axetamidobenzoic,
axit o-axetamidobenzoic, axit m-axetamidobenzoic, axit N-axetyl-L-aspartic, axit camphoric,
axit dehydrocholic, axit malonic, axit edetic, axit etylendiaintetraaxetic, axit etylsulfuric, axit
hydroxyphenylbenzoylbenzoic, axit glutamic, axit glyxyrrhizic, 4-hexylresorxinol, axit
hipuric, axit p-phenolsulfonic, axit 4-hydroxybenzoic, axit 3-hydroxybenzoic, axit 3-hydroxy-
2-naphthoic, axit 1-hydroxy-2-naphthoic, axit lactobionic, axit 3’-adenylic, axit 5’-adenylic,
axit mucic, axit galactaric, axit pantothenic, axit pectic, axit polygalacturonic, axit 5-
sulfosalixylic, axit 1,2,3,6-tetrahydro-1,3-dimetyl-2,6-dioxopurin-7-propansulfonic, axit
terephtalic, axit 1-hydroxy-2-naphthoic, va hdn hop cta chung.
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Theo mdt sb phuong 4n, khi két hop véi cac phuong 4n khéac néu trén hodc dudi déy,
chét diéu chinh d6 pH dugc chon tir nhém bao gém axit maleic, axit xitric, axit malic, axit
fumaric, axit sulfuric, axit tartric, axit lactoic, axit salixylic, axit aspartic, axit aminosalixylic,

axit malonic, axit glutamic, va hdn hop bét ky cta chung.

Theo mdt s& phuong 4n, khi két hop véi cac phuong dn khéc néu trén hodc dudi day,
axit fumaric duoc st dung lam chét didu chinh d6 pH vi né it hut 4m hon va tuong thich hon
v&i omecamtiv mecarbil dihydroclorua hydrat so véi axit xitric, dan dén it hoic khéng c6 su
thay dbi dang hoat tinh va khong c6 su thay dbi v& vé& bén ngoai ciia vién nén khi dugc bao
quan & nhiét d6 40°C/do 4m tuong d6i (RH) 75% trong thoi gian 6 thang, dn dén chat luong
thanh phém duoc cai thién. Ngoai ra, axit fumaric c6 d6 axit manh hon (2 le‘Am) so voi axit
xitric. Do d6, n6 hiéu qua hon, tirc 1a ty 18 khdi lugng dé c6 hoat tinh 1a 1:1 thay vi 2:1, dé st
dung axit fumaric nham diéu chinh d6 pH cta moi trudng vi md dé tang mirc d giai phong
omecamtiv mecarbil trong moi trudng trung tinh. Axit fumaric cling cd téc do hoa tan rét
cham. Két qua 13, axit fumaric s& & trong vién nén lau hon va duy tri d6 pH ctia mdi truong vi
mo thép t6t hon, din dén su giai phong hoan toan hon omecamtiv mecarbil trong thoi gian 24
gio.

Chit don

Thudt ngit “chit don” dugc dung trong ban md ta nay chi mot chét hodc nhiéu chét
c6 thé dugc bd sung vao thanh phén cta dugc phim dé 1am ting trong luwong toan khéi cta
nguyén li€u can duoc bao ché, vi dy, duge tao vién nén, dé dat duogc trong lugng mong mubn.
Chét don bao gdm, nhung khong chi giéi han &, tinh bt, lactoza, manitol (nhu Pearlitol™ SD

200), cht din xuét xenluloza, canxi phosphat, dudng va chit tuong tu.

Céac loai lactoza khac nhau bao gdm, nhung khong chi giéi han &, lactoza
monohydrat, lactoza DT (tao vién nén truc tiép), lactoza khan, Flowlac™ (san phdm cia
Meggle ¢6 ban trén thi truong), Pharmatose™ (cia hing DMV) va céc loai khéc. Cac loai
tinh bt khac nhau bao gdm, nhung khong chi gii han 6, tinh bt ngd, tinh bt khoai tdy, tinh
bot gao, tinh bot lta my, tinh bot da duge gelatin héa so bd (c6 ban trén thi truong véi ky higu
PCS PC10 cua hang Signet Chemical Corporation) va loai Tinh bot 1500, loai Tinh bot
1500IM (loai c6 ham luong 4m thip) cta hang Colorcon, tinh bdt d& dugc gelatin hda so bd
hoan toan (c6 ban trén thi tfuc‘mg v6i ky hiéu National 78-1551 ctia hang Essex Grain
Products) va cac loai khéac. Cac hop chét xenluloza khac nhau c6 thé dugc st dung bao gdm
xenluloza két tinh va xenluloza duoc tao bdt. Vi du v& san phém xenluloza két tinh bao gém,
nhung khong chi giéi han &, CEOLAUSTM KG801, Avicel™ PH 101, PH102, PH301, PH302
va PH-F20, xenluloza vi tinh thé 114, va xenluloza vi tinh thé 112. Céc chit don hitu dung
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khac bao gdm, nhung khdng chi giéi han ¢, carmeloza, rugu dudong nhu manitol, sorbitol va

xylitol, canxi cacbonat, magie cacbonat, canxi phosphat dibazo, va canxi phosphat tribazo.

Theo mdt s6 phwong 4n, khi két hop véi cdc phuong an khac néu trén hodc dudi day,
chit don duoc chon tir nhém bao gdm tinh bdt, lactoza, manitol (nhu Pearlitol™ SD 200),

chit din xuét xenluloza, canxi phosphat, va duong.

Theo mdt s6 phwong 4n, khi két hop v6i cac phuong an khac néu trén hodc dudi day,
chit don 14 lactoza khan hodc lactoza monohydrat. Theo mot s6 phuong 4n, khi két hop voi
c4c phuong 4n khéc néu trén hodc dudi day, chét don 1a lactoza DT, Flowlac™, hodc

Pharmatose™.

Theo mdt sb phuong 4n, khi két hop véi cac phuong 4n khac néu trén hogc dudi day,
chit don 13 tinh bdt ngd, tinh bdt khoai tdy, tinh bot gao, tinh bot lta my, tinh bot di dugc
gelatin héa so bd (nhu loai Tinh bt 1500 hodc Tinh b6t 1500 LM (loai c¢6 ham lugng 4m
thap)), hozc tinh bt da duge gelatin hoa so by hoan toan.

Theo mot sb phwong 4n, khi két hop véi cac phuong an khac néu trén hogc dudi day,
chAt don 12 xenluloza vi tinh thé, nhu CEOLUS™ KG801, Avicel™ PH 101, PH102, PH301,
PH302 va PH-F20, xenluloza vi tinh thé 114, hodc xenluloza vi tinh thé 112.

Theo mdt sb phwong 4n, khi két hop vé6i cac phuong an khac néu trén hodc dudi day,
chdt don 13 carmeloza, manitol, sorbitol, xylitol, canxi cacbonat, magie cacbonat, canxi

phosphat dibazo, hodc canxi phosphat tribazo.
Chit 1am tron

Thuét ngtr “chit 1am tron” duoc dung trong ban md ta nay d& chi mot chét hoic
nhidu chit ma 6 thé duoc b sung vao thanh phan cia duge phim d€ lam giam muc do bam
dinh cua dugc phém tin vao thiét bi ding dé san xuit dang lidu don vi. Chét 1am tron bao
gdm axit stearic, dau thuc vat duoc hydro hoa, dAu dau nanh dugc hydro hoa va dAu dau nanh
duoc hydro hoa va sap cua thau diu, ruou stearylic, leuxin, polyetylen glycol, magie stearat,
glyxerylmonostearat, axit stearic, glyxerybehenat, polyetylen glycol, polyme cua etylen oxit,
natri lauryl sulfat, magie lauryl sulfat, natri oleat, natri stearylFumarat, DL-leuxin, silic oxit
keo, va hdn hop cua chung.

Theo mot sb phuong 4n, khi két hop vdi cac phuong an khéc néu trén hogc dudi day,
chét 1am tron 12 axit stearic, dau thuc vat duge hydro hoa, dAu dau nanh duge hydro hoa, dau
dau nanh dugc hydro héa, sap thiu diu, ruou stearylic, leuxin, polyetylen glycol, magie

stearat, glyxerylmonostearat, axit stearic, glyxerybehenat, polyetylen glycol, polyme cia
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etylen oxit, natri lauryl sulfat, magie lauryl sulfat, natri oleat, natri stearylfumarat, DL-leuxin,

silic oxit keo, hodc hdn hop bét ky ctia ching.
Quy trinh san xuit

Séang ché con dé xuét quy trinh san xuét duoc pham dugc boc 16 trong ban md ta nay

bao gom céc budc:

tron hdn hop chita omecamtiv mecarbil, hogc mudi duoc dung, hydrat duge dung,
hodc hydrat dugc dung cua mudi duoc dung cua chiing, chét giai phéng c6 kiém so4t, chit

didu chinh d0 pH, va chét don;
]am tron hdn hop da duoc trén bang cach sit dung chét 1am tron;
tao hat hdn hop d3 duogc tron va lam tron;
lam tron hat thu duoc bang cach sir dung chét 1am tron; va
ép hat da dugc lam tron thé_nh dang mong mudn.

Sang ché con d& xuét quy trinh san xuét duoc pham dugc boc 1 trong ban mo ta nay

bao gobm céc budc:

cung cip hdn hop tron chira omecamtiv mecarbil, hodc mubi duoc dung, hydrat duoc
dung, hodc hydrat dugc dung cua mudi duoc dung cia ching, chét giai phong c6 kiém soat,
chit didu chinh d6 pH, chit don, va chat [am tron;

tao hat hdn hop d3 duoc tron; va

ép hat d4 dugc lam tron thanh dang mong mudn.

Sang ché con dé xudt quy trinh san xuét duoc phdm duoc boc 19 trong ban mo ta nay
bao gdm cac bude:

ép hat cia omecamtiv mecarbil, hodc mudi dugc dung, hydrat duoc dung, hodc
hydrat dugc dung cua mudi duoc dung cua chung, chét giai phong co kidm soat, chit diéu
chinh d6 pH, chit don, va chit 1am tron thanh dang mong mudn.

Theo mot sé phuong 4n, khi két hop véi cac phuong 4n khéc néu trén hodc dudi day,
vién nén chira chit nén giai phong thay ddi duoc san xudt bang cach sir dung hat khd. Quy
trinh tao hat khd nay co thé giup tranh duoc sy thay d6i dang hoat tinh trong vién nén chira
chét nén giai phong thay dbi. Ngoai ra, quy trinh tao hat kho tranh dugc cac van @& d3 quan
sat thiy & quy trinh tao hat u6t dich chuyén cao.

Séng ché con d& xudt duge phim bao ché duge bing quy trinh bat ky dugc bdc 16

trong ban mo ta nay.
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Pj 6n dinh

Céc didu kién thodi héa cudng birc (vi dy, nhigt d6 40°C va do 4m tuong ddi 75%)
duoc ding dé dénh gia do n dinh khi cAt gitt trong thoi gian dai ciia thanh phn duge chat
hogic duge phdm. Theo thudt ngit chung, dugc phém 6n dinh 14 dugc phim ma, sau khi nim
trong diéu kién thoai hoa cudng birc, chira cac thanh phan c6 dugce tinh véi lugng, vi du, 95%,
so véi lugng ban dau c6 mit trong duogc phim cu thé. Do 6n dinh c6 thé duoc xac dinh, béng
cach st dung su thoéi héa cudng buc hodc cac phuong phéap khac, trong thoi gian 1 tudn, 1
thang, 2 thang, 3 thang, 4 thang, 5 thang, 6 thing, 9 thang, 12 thang, 15 thang, 18 thang, 24
thang, 30 thang, 36 thang, lau hon.

Thir nghiém dé danh gid do én dinh ctia duge phdm, nhw dwoc phim duge boe 19
trong ban md ta nay, 1a da biét trong linh vuc duge. Vi du, nguoi ta c6 thé x4c dinh ty 18 phén
trdm cua thanh phﬁn c6 hoat tinh dugc c6 mat trong dugc phim nhét dinh, cling nhu sw ¢6 mit

vaty lé phén tram cua tap chét, bang céach str dung céc k¥ thuét phan tich tiéu chuén.
Phwong phap diéu tri/si dung dwgc phidm dwogc boc 19

Séang ché con dé& xuit phuong phép st dung duoc phdm nay dé didu tri bénh suy tim
bao gbém, nhung khong chi giéi han &: bgnh suy tim xung huyét cép tinh (hodc mét b), va
bénh suy tim xung huyét man tinh;' cu thé 13 bénh lién quan dén chtng loan chitc ning tim

tam thu.
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Vi du thge hién sang ché
S4an xuit omecamtiv mecarbil dihydroclorua hydrat

Quy trinh tong hop thanh Omecamtiv Mecarbil

~

hit X
i) NaHCO
MeO @ « HCI ) 3 MeO @
N NO, | i) Ha PdIC, IPAC N NH,
sm1 F iii) Heptan - ' F
Piperazin Nitro-HCI Piperazin Anilin

o A CHs
M N « Hal i) iProNEt, THF
PhO H ii)hoan dbi dung mdi thanh IPA
iii) HCI, HyO
SM-2
Phenyl Carbamat-HCl
Y

o
Hsco)J\N/\ 9 A Chs
LN N)LN s _N *® 2HCl ¢ H,0
goHOH

omecamtiv mecarbil-2HCI-H,0

Téng hop API SM Piperazin Nitro-HCl

Br\/Q\NOZ — -
F

NBS
Bz,0 FN-Bromua HPO(OE), | Br
—_— —_— NO,
Me NO, AcOH + MeOH F
F PhMe FN-Bromua
FN-Toluen L
Br -
NO,
Br F
L Pibromua
Piperazin Carboxylat
X
" R
. NH
i) - MeO N/\N . HCI
ii) HCI, IPA, PhMe NO,
F
Piperazin Nitro-HCI

.

Téng hiéu suét 88%
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Phwong phap chung

Céc chét phan tmg va dung moi da dugc sir dung nhu d& nhan duoc tir cac ngudn trén
thi truong. Ghi quang phd '"HNMR trén quang phd ké 400MHz. Ghi mirc d¢ dich chuyén héa
hoc theo phén triéu tir tetrametylsilan v6i sy cong huong dung mdi 1am chit chudn ndi
(CDCls, DMSO-ds). Ghi dif liéu duoc dua ra nhu sau: mitc dd dich chuyén héa hoc, tinh da
bdi (s = vach don, d = vach d6i, t = vach ba, q = vach bbn, br = vach rong, m = vach boi),
hing s6 lién két (Hz) va su hop nhat. Ghi quang phé 3C NMR trén quang phd ké 100 MHz
véi su tach proton hoan toan. Ghi mic do dich chuyén hoéa hoc theo phﬁn triéu tir
tetrametylsilan v&i dung mdi lam tham chiéu ndi (CDCl3, DMSO-dg). Thuc hién toan bd viéc

nap dung moi d6i v6i 2-flo-3-nitrotoluen ban dau.

Thu dit lidu nhidu xa bot tia X (XRPD) bang cach st dung nhidu xa ké
PANalyticalX’Pert PRO (PANalytical, Almelo, Ha Lan) trang bi bd phat hién thoi gian thuc
da dai (RTMS). Biic xa dugc sir dung 1a CuKa (1 ,54A) va dién ap va dong dién 14n luot duoc
thiét 1ap & 45kV va 40mA. Thu dit li¢u & nhiét do trong phong & 2-theta nam trong khoang tlr
5 d6 dén 45 do voi c& budc 1a 0,0334 do. Chuén bj mAu trén gia d5 mAu nén thip va dit trén

ban soi miu ma duoc quay véi thoi gian quay 2 gidy.

Theo cach khéac, thu dit liéu XRPD bang cach st dung nhidu xa ké
PANalyticalX’Pert PRO (PANalytical, Almelo, Ha Lan) trang bi bd phét hién RTMS. Buc xa
duoc sir dung 1a CuKoa (1,54 A) va dit dién 4p va dong dién 14n luot & 45kV va 40mA. Thu
dit liéu & nhiét do trong phong, 2-theta nam trong khoang tir 5 do dén 40 dd véi & budc 1a
0,0334 do. Chuén bi mau trén gia d& mAu nén thip va dit trén ban soi mAiu ma dugc quay voi
thoi gian quay 2 gidy.

Theo cach khac, thu dit liéu XRPD bang cach st dung nhifu xa ké
PANalyticalX’Pert PRO (PANalytical, Almelo, Ha Lan) trang bi bo phat hién RTMS. Burc xa
duogc st dung la CuKa (1,54A) va dién ap va dong dién 1an luot dugce thiét 1ap & 45kV va
40mA. Thu dir liéu & nhiét do trong phong, 2-theta ndm trong khoéang tix 5 d6 dén 40 d6 voi
& bude 13 0,0167 do. Chuan bi miu trén gid d& miu nén thép va dat trén ban soi miu ma
duoc quay voi thoi gian quay 2 gidy.

Theo cich khac, thu dit liéu XRPD bang cach st dung nhidu xa ké
PANalyticalX’Pert PRO (PANalytical, Almelo, Ha Lan) trang bi bd phat hién RTMS. Birc xa
duoc st dung 13 CuKo: (1,544) va dién 4p va dong dién 1an lugt duge thiét 1ap & 45kV va
40mA. Thu dir liéu & nhiét do trong phong, 2-theta nam trong khoang tir 3 do dén 40 do voi
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¢& bude 1a 0,008 do. Chudn bi mau trén gid do mAu nén thap va dit trén ban soi mau v6i thoi

gian quay 2 gidy.

Theo céch khac, thu dit lidu XRPD bang cach st dung hé théng nhidu xa tia X
Bruker D8 Discover (Bruker, Billerica, MA) trang bi ban soi mAu xyz c6 gin dong co va bd
do dién tich GADDS. Buc xa dugc st dung 1a CuKoa (1 ,54A) va dién 4p va dong dién 14n luot
duoc thiét 1ap & 45kV va 40mA. Lép ban dd cac mau rén trén dia thiy tinh phéng va d6i voi
mdi mau quét dién tich bang 1 mm? & ché dd dao dong trong thoi gian 3 phut ¢ 2-theta nim

trong khoang tir 5 do dén 48 d9.

Thu dit liéu do nhiét lugng quét vi phan (DSC) bang cach sir dung ché do DSC tiéu
chuédn (DSC Q200, TA Instruments, New Castle, Duc). Ap dung tbc d6 lam néng 1a
10°C/phut & nhiét d6 trong khoéang tir 40°C dén 300°C. Thyc hién viéc phan tich dudi khi nito

va dua mau vao chao nhdm kin khi tiéu chuén. St dung indi lam chuan hi¢u chinh.

Theo cach khic, thu dit liéu DSC bang céch st dung ché do DSC duoc diéu bién
nhiét dd (DSC Q200, TA Instruments, New Castle, Dirc). Sau khi lam can béng mAu & nhiét
dd 20°C trong thoi gian ndm phut, 4p dung tdc @6 1am noéng 1a 3°C/phut véi mire didu bién 1a
+/- 0,75°C/phtt & nhiét d6 trong khoang tir 20°C dén 200°C. Thuc hién viéc phén tich dudi
khi nito va dua miu trong chdo nhom khong glp nép tidu chuén. Str dung indi lam chudn hiéu

chinh.
FN-Bromua

Trong binh phan tmg loai dung tich 601 (khdng chita thép khong gi duoc dé 1§ ra,
Hastelloy®, hodc cdc phdn kim logi khdc) dugce 14p v6i binh ngung hdi luu/dua tréd lai va thap
rira khi duoc nap dung dich NaOH 5N, lam néng hdn hop duoc khudy co hoc ciia FN-Toluen
(2,0kg, 12,89mol, 1,0 duong luong), N-Bromosucxinimit (3,9kg, 21,92mol, 1,70 duong
luong), benzoyl peroxit (125,0g, 0,03 dwong luong, 0,39mol, chira 25% trong lugng nudc), va
axit axetic (7,01, 3,5 thé tich) dén nhiét do 85°C trong khi nito trong thoi gian 7 gio. B sung
dung dich HsPO;3 (106,0g, 1,29mol, 0,1 dwong luong) vao va axit axetic (200ml, 0,1 l4n thé
tich), duogc didu ché duoc trong lo riéng biét vao. Khudy hdn hop phan tng nay trong thoi
gian 0,5 gio va phén tich phan phan wéc x4c nhén su phén ly hoan toan cua benzoyl peroxit
(khéng phat hién thay, HPLC2s4nm). Lam ngudi hén hop phan Gng nay xubng nhiét 4o 22°C.
Nap nu6e da khir khoang (8,01, 4 14n thé tich) va toluen (16,01, 8 14n thé tich) vao, khudy hdn
hop hai pha nay (20 phut), va cac 16p dugce tach. Bé sung dung dich nugc NaOH 1,6N (14,01,
7,0 14n thé tich) vao 16p hitu co & téc o dé cho phép nhiét do clia mé & dudi 25°C va do do
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pH cua pha nudc thu duge (= 11). Loc hdn hop hai pha qua duong 6ng Teflon® Sum va céc

16p dugc tach. Rira duong 6ng loc bang 21 toluen nita.

Hiéu suét thir nghiém 1a 2,5% FN-Toluen, 62,3% FN-Bromua va 30,0% Di-Bromua.
Dung dich toluen khong chira benzoyl peroxit, sucxinimit, ho#ic axit a-bromoaxetic va luong
nuée theo chuin d6 KF 1a 1030 phan tridu (Dung dich nay ¢ thé duoc giit trong khi quyén
nito & nhiét d trong phong trong thoi gian > 12 gi¢ ma khong ¢6 bét ky su thay d6i nao vé

hiéu sudt thir nghiém).

Bd sung vao dung dich nay & nhiét do trong phong diisopropyletylamin (880,0g,
6,63mol, 0,53 duong luong), sau do 1a metanol (460ml, 11,28mol, 0,88 dwong luong) va lam
néng dén nhiét @6 40°C. Chuén bi dung dich chira dietylphosphit (820,0g, 5,63 mol, 0,46
duong luong) trong metanol (460ml, 11,28mol, 0,88 duong lugng) va bd sung né vao hdn
hop phan ung nay ¢ nhiét 4o 40°C qua ph&u cép liéu bd sung trong thoi gian 1 gid & tbe do
ma nhiét d6 cua me nam trong khoang 40 + 5°C. Khudy hdn hop nay trong thoi gian 3 gio ¢
nhiét do 40°C tir khi b4t ddu bd sung va lam ngudi xubng nhiét do trong phong va gift trong
khi nito trong thoi gian 12 gio. Hi€u suét thir nghiém ctia hdn hop phan tng nay 1a 2,5% FN-
Toluen 92,0% FN-Bromua va 0,2% Di-Bromua. Str dung dung dich nay & budc alkyl héa ma
khong can tinh ché thém.

X4c dinh dic didm cta cac thanh phin cia hdn hop thanh phim (thu duge dbi véi
hop cht tinh khiét).

2-Flo-3-Nitrotoluen (FN-Toluen): 'H NMR (400 MHz, CLOROFOM-d) & phan
tridu 2,37 (s, 1 H), 7,13-7,20 (m, 1 H), 7,45-7,51 (m, 1 H), 7,79-7,85 (m, 1 H). 3C NMR (100
MHz, CLOROFOM-d) & phan triéu 14,3 (d, J= 5 Hz), 123,3 (d, /=3 Hz), 123,6 (d, J =5
Hz), 128,2 (d, J = 16 Hz), 136,7 (d, J = 5 Hz), 137,5 (vach rong), 153,7 (d, J = 261 Hz);1-
(bromometyl)-2-Flo-3-nitrobenzen (F N-Bromua): 'H NMR (400 MHz, CLOROFOM-d) 3
phdn triéu 4,56 (s, 1 H), 7,28-7,34 (m, 1 H), 7,69-7,76 (m, 1 H), 7,98-8,05 (m, 1 H). BCNMR
(100 MHz, CLOROFOM-d) & phan tridu 23,6 (d, J= 5 Hz), 124,5 (d, /= 5 Hz), 126,1 d,J=
3 Hz), 128,5 (d, J = 14 Hz), 136,5 (d, J = 4 Hz), 137,7 (vach rong), 153,3 (d, J = 265 Hz).
DSC: don 1& néng chay ¢ 53,59 °C. Khdi luong chinh x4c [C7HsBrFNO; + H]": theo tinh todn
= 233,9566, theo thtt nghiém = 233,9561; 1-(dibromometyl)-2-flo-3-nitrobenzen
(d@ibromua): 'H NMR (400 MHz, CLOROFOM-d) 8 phan trigu 6,97 (s, 1 H), 7,39-7,45 (m, 1
H), 8,03-8,10 (m, 1 H), 8,16-8,21 (m, 1 H). 13C NMR (100 MHz, CLOROFOM-d) phan
triéu 29,2 (d, J= 7 Hz), 124,9 (d, J = 5 Hz), 127,1 (d, J= 2 Hz), 132,1 (d, J = 11 Hz), 135,7
(d, J =2 Hz), 137,2 (vach rong), 149,8 (d, J = 266 Hz). DSC: don lé néng chay & 49,03°C.
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Khéi lwong chinh x4c [C7Hs4Br,FNO2 + H]": theo tinh toan = 311,8671, theo thir nghiém =
311,8666.

Piperazin Nitro-HCI:

Nap diisopropyletylamin (1,90kg, 14,69mol, 1,14 duong lugng) vao dung dich
toluen c6 khudy co hoc (9 14n thé tich) FN-Bromua (didu ché duoc tlr bude trude d6) trong
binh phan tmg loai 601 & nhiét do 22°C trong khi nito. B6 sung vao hdn hop nay dung dich
chira piperazin carboxylat metyleste (Piperazin Carboxylat) (2,03kg, 14,05mol, 1,09 duong
luong) trong toluen (1,01, 0,5 14n thé tich) & toc do cho phép nhiét do ctia meé dudi 30,0°C (toa
nhiét). Trong qud trinh b sung vao, diéu chinh nhiét do vo v& 5°C dé duy tri nhiét do cua mé
duéi 30°C. Khudy hdn hop nay & nhiét do 22°C trong thoi gian 3 git va phén tich phan phan
w6 xac nhan su hoan thanh cla phan tmg alkyl hoa (<1,0 LCAP FN-Bromua, HPLC254nm).
Xir 1y hdn hop phén tng bang dung dich nuéc NH4Cl (20% trong luong, 10,01, 5 14n thé tich;
didu ché duge tir 2,0kg NH4Cl va 10,01 nuée da khir khoang), khudy hdn hop hai pha (30
phut), va céc 16p dugc tach. Tiép d6, rira 16p hitu co bing dung dich nuéc NaHCO3 (9% trong
luong, 10,01, 5 14n thé tich; didu ché duoc tir 0,90kg NaHCO; va 10,01 nuée da khir khoang).
Loc 16p hitu co qua dudong bng Teflon® Sum va chuyén trong duong bng loc d3 duge rua
bang 1,01 toluen nita va cén dung dich toluen két hop (10,0 1an thé tich), va thtr nghiém
(HPLC) dé dinh luong bazo tu do Piperazin Nitro. Hi¢u suét thir nghiém dbi véi bazo tur do
Piperazin Nitro 1a 89,0%, FN-Toluen 2,5% va FN-Bromua 0,2%, khong phét hién théy FN-
Bromua. Tong lwong san phim mét di vao nude ria 1a <1,0%. Dung dich trong khi quyén nito

nay 6n dinh trong thoi gian dai hon 12 gio.

Nap IPA (19,4 1, 9,7 14n thé tich) va nuéc da khir khoang (1,01, 0,5 lan thé tich) vao
dung dich toluen c6 khudy co hoc bazo ty do Piperazin Nitro, didu ché duoc nhu mo ta trén
day, & nhiét do 22°C trong binh phan mg loai 601 trong khi nito. Lam néng hdn hgp nay dén
nhiét dd 55°C va nap 20% cua 1,4 duong luong HCI déc (duoc chudn d6 trude khi st dung va
nap dua trén tri s6 chuén do; 276,0ml, 3,21mol). Khudy hdn hop nay trong thoi gian 15 phit
va nap dung dich chira mam Piperazin Nitro-HCI (130,0g, 0,39mol, 0,03 dwong luong) dudi
dang huyén phu dic trong IPA (400ml, 0,2 1in thé tich). Lic hdn hop nay trong thoi gian 30
phut va bd sung dung dich HCI déc con lai (80% luong nap, 1,101, 12,82 mol) trong thoi gian
4 gid. Khudy hdn hop nay & nhiét d0 55°C trong thoi gian 1 gio, lam ngudi dén 20°C theo
cach tuyén tinh trong thoi gian 1,5 gio, va l4c & nhiét d6 nay trong thoi gian 12 gio. Do ndéng
d6 dich ndi trén bé mit cua Piperazin Nitro-HCI (2,8mg/g). Loc hdn hop qua thiét bi loc cuc
quang dugc trang bi vai Teflon®5pm. Chuyén nuéc céi sang trbng sach va thir nghiém. Rua

bénh loc hai 1dn bing IPA (11,21, 5,6 14n thé tich) va 1am kho dén khéi luong khdng dbi (x4c
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dinh duoc dudi dang luong mat di < 1,0% dbi v6i 2 phép do TGA lién tiép trong thoi gian 2
gio) trén thiét bi loc v6i chan khong va quét qua khi nito (14 gio). Luong mét Piperazin Nitro-
HCl két hop trong nudc cdi va dung dich ria 14 2,5%. Tach dugc 3,59%g Piperazin Nitro-HCl
v6i hidu sudt 87,6% da hiéu chinh véi >99,5% trong lugng va do tinh khiét LCAP 12 99,0%.

Metyl 4-(2-flo-3-nitrobenzyl)piperazin-1-carboxylat hydroclorua (Piperazin Nitro-
HCI): 'H NMR (300 MHz, DMSO-d) & phén triéu 3,25 (br. s, 3 H), 3,52-3,66 (m, 8 H), 4,47
(s, 2 H), 7,44-7,63 (t, 1 H, J= 8 Hz), 7,98-8,15 (m, 1 H), 8,17-8,34 (m, 1 H). 3C NMR (75
MHz, DMSO-d) & phin triéu 50,3, 51,4, 52,8, 119,6 (d, J = 14 Hz), 125,1 (d, J = 5 Hz),
127,9, 137,4 (d, J= 8 Hz), 139,8 (d, /=3 Hz), 152,2, 154,7, 155,7. DSC: bét dau néng chay &
nhiét do 248,4°C. Khéi luong chinh xac [C13H16FN304 + H]": theo tinh todn = 298,1203, theo
thir nghiém = 298,1198.

Bazo tw do piperazin nitro:

Trong binh phan g loai dung tich 601 dugc 1&p véi binh ngung hdi luu/dua trd lai,
hdn hop gdm Piperazin Nitro-HCI (2,0kg, 5,99mol, 1,0 duong lugng) va isopropyl axetat
(6,01, 3,0 14n thé tich) duoc l4c co hoc & nhiét d6 moi trudong trong khi nito. Bb sung dung
dich chira natri bicacbonat (629g, 7,49mol, 1,25 duong luong) va nuéce (7,51, 3,75 lan thé
tich), da dugc chudn bi trong lo riéng biét. Khudy hdn hop hai pha nay (15 phut), va céc 16p
duoc tach. Chuyén 16p hitu co bén trén (chira sin phim) sang lo riéng biét trong khi binh phan
ung dugc sic rua bang nudc va isopropanol. Sau do, chuyén 16p hitu co qua 6ng Teflon®
5pm nbi ti8p tr& lai binh phan tmg loai 601 sach. Rira duong dng loc bang 4,01 (2,0 l4n thé
tich) isopropanol vao binh phan ting loai 601. B6 sung 12,01 (6,0 14n thé tich) isoproponal nita
vao binh phén Umg loai 601 va lam néng dén nhiét d6 40°C. Dud6i ap sudt giam (6665 Pa (50
torr)), cd mé nay dén khoang 61 (3,.0 14n thé tich). Lam ngudi dung dich nay tr 27°C xubng
20°C theo c4ch tuyén tinh trong thoi gian 10 phut. B& sung nudce (4,01, 2,0 14n thé tich) &
nhiét dd 20°C trong thoi gian 30 phut, sau d6 1a dung dich chira mdm bazo ty do Piperazin
Nitro (18g, 0,06mol, 0,01 duong luong). Hoa gia hdn hop nay trong thoi gian 5 phut va bb
sung lugng nude con lai (24,01, 12,0 14n thé tich) vao trong thoi gian 90 phit. Sau khi gitr qua
dém & nhiét d6 20°C, do ndng do dich ndi trén bé mat coa bazo tuw do Piperazin Nitro (<
10mg/ml). Loc hdn hop qua thiét bi loc cuc quang dugc trang bi vai Teflon® 12pm. Rira
béanh loc bang hdn hop gdm nuéce (3,31, 1,65 14n thé tich) va isopropanol (700ml, 0,35 l4n thé
tich) va 1am kho dén luong khong dbi (xéc dinh duge duéi dang luong mat di < 1,0% dbi véi
2 phép do TGA lién tiép trong thoi gian 2 gio) trén thiét bi loc v6i chan khdng va quét qua khi

nito (48 gio). Luong mét bazo tu do piperazin nitro két hop trong nudc céi va dung dich rira
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12 khoang 7,5%. Tach duogc 1,67kg bazo tu do Piperazin Nitro v6i hiéu sudt 92,5% da dugc
hiéu chinh véi 100,0% trong luong va do tinh khiét LCAP 12 99,4%.

Téng hop API SM Phenyl Carbamat-HCI

CHy, |
& CHs  cico,rn o A °
SN T /U\N SN « HCI

H,N ACN, NMP PhO™ N

Amino Pyridin Phenyl Carbamat-HCl

J

Nap 2,5kg Amino Pyridin (1,0 duong lwong, 23,1mol), sau do 1a 251 (19,6kg, 10 l4n
thé tich) axetonitril vao binh phan g c¢6 vo, c6 go thuy tinh loai dung tich 601 duogc dit &
nhiét do 20°C trong khi nito va dugc thong khi qua thap rira khi (chira dung dich NaOH 5N).
Sau khi bit ddu lic va hoa tan (thu nhiét) Amino Pyridin, nap 12,51 N-metyl-2-pyrolidinon
(12,8kg, 5 1an thé tich) vao lo. Nap 1,81 (0,6 duong luong, 13,9mol) phenyl clorofomat vao
phéu cép liéu bd sung ma sau d6 dugc bd sung trong thoi gian 68 phut vao dung dich Amino
Pyridin, gitt nhiét 4o bén trong < 30°C. Léc binh phan tmg trong thoi gian > 30 phut & nhigt
d6 bén trong 1a 20 + 5°C. Sau do6, nap vao lo 61 £ 1g dung dich chira madm duéi dang huyén
phu dic trong 200ml axetonitril va hoa gia trong thoi gian > 30 phut. Nap vao phéu cép licu
bd sung 1,251 (0,45 duong lugng, 9,7mol) phenyl clorofomat ma sau d6 duoc bd sung trong
thoi gian 53 phut vao huyén phtl phan tmg trong khi van gift nhiét do < 30°C. Céc chét chtra
trong binh phan tng dugc hoa gia trong thoi gian > 30 gio & nhiét d6 20 + 5°C. Sau khi thu
nghiém dich ndi trén bé mat (< 15mg/g d6i véi ca san pham va nguyén liu ban dAu), chét rin
duoc loc bang céch st dung thiét bi loc cuc quang dugc trang bi vai Teflon 12pum. Nude cai
duoc chuyén tiép sang binh phan tng c6 vo, ¢6 g thuy tinh loai dung tich 601 thtr hai. Suc
rira binh phan Gng nay va banh bang 1 x 101 NMP/ACN 5:10 va 1 x 101 ACN. Ciing chuyén
tiép dung dich rtra sang binh phan umg thit hai. Lam kho banh trong chan khong bang khi nito
trong thoi gian > 24 gio dé thu duogc 5,65kg (hiéu sut 90,2%) san phdm, Phenyl Carbamat-
HCI duéi dang chét rdn mau tréng nho trong véi lugng 98,8% trong lugng véi do tinh khiét
LCAP 1a 99,2%.

Phenyl (6-metylpyridin-3-yl)carbamat hydroclorua (Phenyl Carbamat-HCI) 'H NMR
(400 MHz, DMSO-ds) 6 phan triéu 11,24 (s, 1 H), 8,81 (s, 1 H), 8,41 (d, 1 H, J = 8,8 Hz),
785 (d, 1 H, J= 8,8 Hz), 7,48 - 7,44 (m, 2 H), 7,32 - 7,26 (m, 3 H), 2,69 (s, 3 H); BC NMR
(100 MHz, DMSO-ds) 6 phan triéu 151,66, 150,01, 147,51, 136,14, 133,79, 129,99, 129,49,
127,75, 125,87, 121,70, 18,55: HR-MS: theo tinh toan d6i v6i C13H12N202: 228,0899, M + HY
=229,0972; theo thir nghiém: 229,0961
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Cac buwoec GMP

Metyl 4-(3-amino-2-flobenzyl)piperazin-1-carboxylat (Piperazin Anilin)

Trung hoa
/[(i NaHCOs3 )O]\
(1,25 duong luong)
MeO” "N HCl -~ - | Meo N
k/N NO [PAc (3 lan the tich); K/N
2 Nuéc (3,75 1an thé tich) NO2

Dung dich IPAc F

Piperazin Nitro-HCI +NaCl (1 duong luong)

+ CO, (1 duong luong)
+ H,0 (1 duong luong)
+ NaHCO3 (0,25 duong lugng)

1% trong lugng Pd/C

H., (60 psig)
30°C

Hydro héa

o Tach

1) Khir nuée dong (IPAC)

0O
MeoJ\Nﬂ Meo)J\N/\
K/N 2) Heptan K/N
NH: | (khang dung méi) NH,

F Dung dichIPAc

Piperazin Anilin
L +2
H,0

Bb sung metyl 4-(2-flo-3-nitrobenzyl)piperazin-1-carboxylat hydroclorua (2,00kg,
1,00 duong lugng) va isopropyl axetat (6,001, 3,00 14n thé tich dbi v6i nguyén liéu ban dAu)
vao binh phan ting c6 g& thuy tinh ¢ vo loai dung tich 1001. Lic huyén phu dic thu dugce
trong khi quét khi nito. B sung timg giot dung dich nudc natri bicacbonat 7,7% trong luong
(629g, 1,25 duwong lugng natri bicacbonat hoa tan trong 7,501 nudce) vao trong thoi gian 45 +
30 phut vao hdn hop nay, duy tri nhigt d9 bén trong ¢ 20 + 5°C bang cach kiém soét vé (LUU
Y: qué trinh bd sung 13 thu nhiét, va c6 thé toa ra dén 1 duong lugng khi cacbon dioxit).
Khudy hdn hgp ndy trong thoi gian > 15 phut, dé tao ra hdn hop hai pha trong. Nging lic va

@8 cho cac 16p lang xudng.

Théo can 16p ddy (chira nudc) va phén tich bang gidy do do pH dé dam béo rang 16p
ndy c¢6 dd pH > 6. Phén tich HPLC dinh luong 16p trén (hiru co) phat hién hiéu sudt thir
nghiém ndm trong khoang 97% dén 100% tinh theo lwong bazo tu do metyl 4-(2-flo-3-nitro-
benzyl)piperazin-1-carboxylat (1,73kg dén 1,78kg). Chuyén 16p trén (hitu co) qua thiét bi loc
nbi tiép vao thiét bi tao hydro Hastelloy® loai 201, va stc rira binh phan tng loai 1001 va céc
dudng 6ng bang phén phan wéc bd sung chira isopropyl axetat (2,001, 1,00 14n thé tich). Suc
thiét bi tao hydro bang khi nito va dugc thong khi dén 4p suét khi quyén. B sung huyén phi
dic chira 5,0% trong luong paladi trén cacbon (20,0g, Strem/BASF Escat™ 1421, khoang
50% nudc) trong isopropyl axetat (400ml) vao hdn hop phan tng nay, sau d6 1a 400ml dung
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dich suc rira. Pha lodng hén hop phan ung thu duoc bang phan phin wéc bd sung chira
isopropyl axetat (1,21; tbng lugng isopropyl axetat 1a 10,01, 5,00 14n thé tich). Suc thiét bi tao
hydro ba 14n bang khi nito (& 4p suét 14 413,7 + 68,9kPa (60 + 10psig), tiép d6 duoc thong khi
dén ap sudt khi quyén), sau d6 ting &p sudt dén 413,7 + 34,5kPa (60 + 5psig) bang hydro.
Khuéy hdn hop phan ing nay & tdc d6 < 100 vong/phit & nhiét dd 30 + 5°C trong khi duy tri
ap sudt & 413,7 + 34,5kPa (60 + Spsig) hydro, trong thoi gian >2 gio dén khi phan tmg duoc
cho rang hoan thanh. Nhiét do va ap sudt ndy twong tmg véi tri s6 kLa do dugc 1a khoang 0,40
trong thiét bi tao hydro loai dung tich 201. Xac dinh sy két thic phan (mg bang cich giam dot
ngdt lugng hydro tiéu thu kém theo gidm sy toa nhiét cia hdn hop phan tng. Dé kiém soat tap
chét dime tiém nang, phan ing dugc tiép tuc trong thoi gian it nhét 14 30 phut sau su thay ddi
nay cta profin phan ing, va tién hanh phén tich HPLC dé x4c nhén rang d3 dat dugc >99,5%

mirc d6 chuyén héa hydroxyl-amin thanh anilin.

Khi két thiic phan tmg, suc thiét bi tao hydro bing khi nito hai 14n (& 4p suat 12 4137
+ 68,9kPa (60 + 10psig), sau d6 dugc thong khi dén 4p sult khi quyén). Loc hdn hop phan
ung tho qua thiét bi loc ¢6 ¢& 16 Sum sau do 1a thiét bi loc ¢6 ¢& 16 0,45um ndi tiép, vao binh
phan tmg c6 go thuy tinh loai dung tich 40l Rira thiét bi tao hydro va céc dudng dng bang
phén phén uéc bd sung chira isopropyl axetat (2,001). Phan tich HPLC dinh lugng hdn hop
phan tmg tho phat hién hiéu suit thir nghiém la 95% dén 100% (1,52kg dén 1,60kg san phim
anilin). Chung cét hdn hop phéan ung dudi ap sut giam (thudong 1a 250mbar dén 300 mbar) &
nhiét do ciia mé 1a 50 + 5°C dén khi tong thé tich phan tmg 1a khoang 8,001 (4,00 14n thé tich).
Mé nay duge chung cat thé tich khong doi ¢ nhigt do 1a 50 + 5°C, 250mbar dén 300mbar,
bing cach bb sung heptan vao 8 kiém soat tdng thé tich clia mé nay. Sau khi bb sung khoang
8,001 (4,00 14n thé tich) heptan, phan tich GC chi ra rang dugc phim dung mai 1a khoang 50%
isopropyl axetat, 50% heptan. Loai bé chén khong, va duy tri nhiét do bén trong ctia mé ¢ 50
+ 5°C. Bb sung huyén phu dic chua mim (20,0 gam san phidm metyl 4-(3-amino-2-
flobenzyl)piperazin-1-carboxylat, trong hdn hop dung moi cia 80ml heptan va 20ml isopropyl
axetat) vao hdn hop phan umg nay. Huyén phu dic thu duoge duoc khudy & nhiét do 50 + 5°C
trong thoi gian 2 + 1 gio, sau d6 1am ngudi xudng nhiét d6 20 + 5°C trong thoi gian 2,5 + 1,0
gio. B6 sung timg giot heptan bd sung (24,01, 12,0 14n thé tich) trong thoi gian 2 gio vao, va
mé ndy dugc khudy & nhiét 9 20 + 5°C trong thoi gian > 1 gio (thuong 1a qua dém). Phan
tich HPLC dinh luwong cta dich ndi trén bé mit di duoc loc nay phat hién san phém trong
dung dich < 5mg/ml, va tinh thé cua san pham 13 thanh ludng chiét ndm trong khoang tir
50pum dén 400pum. Loc huyén phu dac phan tmg & nhiét 4 20°C trén vai loc, va rira béng
cach dich chuyén banh nay bang heptan (6,001, 2,00 14n thé tich). Lam kho banh nay trén thiét

bi loc khi quét nito & nhiét d0 moi trudng trong thoi gian > 4 gio, dén khi x4c nhan sy khd
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mAu bing phéan tich LOD (chi ra luong méat <1,0%). Tach san phim metyl 4-(3-amino-2-
flobenzyl)piperazin-1-carboxylat (1,56 kg) duéi dang bdt mau vang nhat v6i hiéu sudt 86%
tinh theo 99,8% trong luong béng HPLC v6i LCAP210 100,0. [Phén tich dich loc va dich rira
két hop phét hién ra lugng mét san phdm 12 108 gam (7,0%) vao nudc cai. San phim con lai
bao gdm san phim dugc gift trong binh phan tmg (nhiém ban).] 'H NMR (DMSO-ds, 400
MHz) &: 6,81 (dd, J = 7,53, 7,82 Hz, 1H), 6,67 (m, 1H), 6,49 (m, 1H), 5,04 (s, 2H), 3,58 (s,
3H), 3,45 (m, 2H), 3,34 (m, 4H), 2,33 (m, 4H). %F NMR (d¢-DMSO, 376 MHz) §: -140,2. Bc
NMR (d6-DMSO, 125 MHz) 8: 155,0, 150,5, 148,2, 136,2 (m), 123,7 (m), 117,6, 115,1, 73,7,
54,9 (m), 52,1 (m), 43,4. mp = 89,2°C.

Quy trinh didu ché Omecamtiv Mecarbil Dihydroclorua Hydrat

r ; NH, Me /(/\r
(0] =
No_ F Py | DIPEA (1,30 duong lugng) A

[] * pho” SN N L Hel —
N H THF (4\/), 65 °C, 8gi¢ dén 24 giv
)\ (1,2 duong lugng) [ ]
0" OMe Phenyl Carbamat-HCI
(1,0 duong lugng)  phenyl (6-metylpyridin- oMe
Piperazin Anilin ' 3-yl)carbamat DIPEASHCI (1,2 duong lugng)
metyl 4-(3-amino-2- hydroclorua + DIPEA (0,10 dwong hrong)
" flobenzyl)piperazin-1- Phenol (1,0 dwong luong)

carboxylat 253988U (0,2 duong lwong)

1) 2- PrOH (11 thé tlch)
2)Chung cét dén 4 14n thé tich
3)Nuse (2,30 13n thé tich)
4)HCI 6N (2,4 duong lugng)
5) 2-PrOH (16,5 Ian thé tich)
6) Nghién uot

L L1 el
N «2HCI*H,0

O//J\OMe

Nap metyl 4-(3-amino-2-flobenzyl)piperazin-1-carboxylat (1,202g, 4,50mol), phenyl
(6-metylpyridin-3-yl)carbamat hydroclorua (1,444g, 5,40mol), va tetrahydrofuran (4,811) vao
binh phan Gng c6 go thay tinh loai dung tich 151. Lic huyén phu dic thu duge khi quét khi
nito va sau d6 nap N, N-diisopropyletylamin (1,0191, 5,85mol) vao huyén phu dic tao ra dung
dich mau nau. Ting nhiét do cia dung dich nay 1én 65 °C va lic trong thoi gian 22 gio, dén
khi piperazin anilin con lai <1% AUC theo phén tich HPLC.

Giam nhiét d0 mé nay dén 50°C va chung cét dudi &p sult giam trong khi duy tri
nhiét d6 bén trong cta binh phéan tng thap hon 50°C bang cach diéu chinh 4p suét chén
khong. B& sung 2-propanol vao v6i chén khong du & toc do dé duy tri thé tich khong d6i
trong binh phan mg loai dung tich 151. Tbng cdng can 10,5kg 2-propanol dé dat dugc lugng
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THF <5% boi GC. Sau d6, nap nude (2,77kg) vao binh phan Umg nay, tiép d6 bd sung dung
dich HCI1 6N (1,98kg) vao & tbc o dé duy tri nhiét d6 bén trong dudi 60°C. Tang nhiét do cua
binh phéan Ung dén 4p suét ctia moi trudng xung quanh khi quét khi nito. Sau do, tang nhiét do
cua dung dich nay dén nhiét d 60°C, va chuyén sang binh phan tmg c¢6 go thiy tinh loai dung
tich 601 qua thiét bi loc ndi tiép. Sau d6, sic rira binh phan tmg loai dung tich 151 bing
nuéce/2-propanol theo ty 1€ 1:1 (1,21) ma duoc chuyén qua thiét bi loc ndi tiép sang binh phan
Umg loai dung tich 601.

Diéu chinh nhiét dd ctia binh phan ung loai dung tich 601 dén 45°C va b sung huyén
phu dic chia mam (114g, 0,23mol) trong 2-propanol (0,351) vao binh phan tmg tao ra huyén
phu dic. Hoéa gia mé ndy & nhi¢t do 45°C trong thoi gian 1 gio, sau do bd sung 2-propanol
(3,97kg) qua thiét bi loc ndi tiép trong thoi gian 2 gio. Tang nhiét d6 cia mé nay dén nhiét d6
55°C trong thoi gian 1 gid va gift trong thoi gian 0,25 gio, sau d6 giam nhiét do trd lai nhiét
d6 45°C trong thoi gian 1 gid va gilt qua dém & nhiét d6 45°C. Sau d6, bd sung 2-propanol
(11,71kg) qua thiét bi loc ndi tiép vao mé ndy trong thoi gian 3 gi¢. Hoa gia me nay trong thoi
gian 1 gi¢ va sau d6 gidm nhiét dd xudng nhiét d6 20°C trong thoi gian 2 gid va gilt ¢ nhiét
dd 20°C trong thoi gian 0,5 gio. Sau do, tai tudn hoan mé nay qua may nghién w6t da duge
thém 1-mdi trudng va 2-roto-stato tinh chinh hoat dong & 56Hz trong thoi gian 2,15 gio, dén

khi khdng con quan sat thdy su giam c& hat bang kinh hién vi nita.

Sau doé, loc mé nay qua thiét bi loc Hastelloy® 20” trang bi vai loc ¢6 ¢& 16 12um
trong chan khong 66,7kPa (500 torr). Nap dung dich rira chira 2-propanol:nuéce theo ty 1€ 95:5
(1,82]) qua thiét bi loc nbi tiép vao binh phén ng loai 601, sau d6 vao thiét bi loc. Nap dung
dich rtra thit hai chira 2-propanol (2,851) qua thiét bi loc ndi tiép vao binh phan Gng loai dung
tich 601, sau d6 vao thiét bi loc. Sau d6, lam khd mé nay dudi dp suét khi nito duogc 1am Am &
ap suét Spsi (35Kpa) dén khi con lai <5.000 phén triéu 2-propanol, va 2,5% dén 5% nude. Xa
chét rén cubi cing ra khoi thiét bi loc @& thu dugc 2,09kg metyl 4-(2-flo-3-(3-(6-
metylpyridin—3-yl)ureit)benzyl)pipefazin-l-carboxylat dudi dang chit rén két tinh mau tréng
nhd véi hiéu sudt 89% tinh theo 99,88% trong lugng béi HPLC, 100,0% AUC. Téng luong

mét vao nude cai la 0,10kg (4,7%).

DSC: Tk diu = 61,7°C, Tionnni = 95,0°C; TGA = 2,2%, bat dau thoai hoa = 222°C;
I'H HMR (D,0, 500 MHz) & 8,87 (s, 1H), 8,18 (d, J = 8,9 Hz, 1H), 7,83 (t, /= 7,5 Hz, 1H),
771 (d, J = 8,8 Hz, 1H), 7,35-7,29 (m, 2H), 4,48 (s, 2H), 4,24 (br s, 2H), 3,73 (s, 3H), 3,31
(br s, 6H), 2,68 (s, 3H); °C HMR (D;0, 150 MHz) & 156,8, 1542, 153,9 (J = 249 Hz), 147.8,
136,3, 136,1, 130,1, 129,4, 128,0, 127,2, 125,5 (J = 11,8 Hz), 125,1 (/ = 4,2 Hz), 116,1 (J =
13,5 Hz), 53,54, 53,52, 53,49, 50,9, 40,5, 18,2.
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Vi du so sanh 1: Dwgc phim gidi phéng tirc thi

Bang 1
Nguyén licu % trong hro*rig theo | mg/don vi ,theo ly
ly thuyét thuyét
NOi hat
omecamtiv mecarbil dihydroclorua hydrat 12,28 30,70
Axit fumaric 12,28 30,70
Xenluloza vi tinh thé, Avicel® PH 101 38,00 95,00
Lactoza monohydrat, Impalpable 313 29,94 74,85
Hydroxypropyl xenluloza, Klucel EXF 2,00 5,00
Croscarmeloza natri, Ac-DPi-Sol 2,50 6,25
Ngoai hat
Croscarmeloza natri, Ac-Di-Sol 2,50 6,25
Magie stearat 0,50 1,25
Tbng cong 100,00% 250,00

Dugc phdm giai phong tuc thi chira cic thanh phan néu trén dugc bao ché theo quy

trinh dugc thé hién trén Hinh 1.
Vi du 1: Dwge phfim giai phong thay dbi nguyén miu

Dugc phim dang vién nén chira chét nén giai phong thay d6i nguyén miu omecamtiv
mecarbil (“MR”) chita bazo ty do omecamtiv mecarbil anhydrat (hoat tinh), Methocel™
K100 M CR (chét giai phong c6 kiém soat), axit xitric monohydrat (chét diéu chinh d pH),
enluloza vi tinh thé va lactoza monohydrat (cht don), Methocel™ ES LV (chét két dinh), va
magie stearat (chét 1am tron). Bang 1 thé hién thanh phan cta duoc phim nguyén mau. Vién
nén chira chit nén MR nguyén mau dugc san xuét bang quy trinh tao hat udt chuyén dich cao
thong thuong. Quy trinh nay bao gdm budc rdy omecamtiv mecarbil anhydrat, lactoza

monohydrat FFL 316, xenluloza vi tinh thd, Avicel® PH 101, Methocel™ K100 M CR, va
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axit xitric monohydrat qua rdy ti€u chuin Hoa Ky ¢& #20 sau d6 nap nguyén li¢u di dugc rdy
vao thiét bi tao hat dich chuyén cao ¢6 kich thuéc thich hop, trong dé nguyén liéu duge tron
kho trong thoi gian cu thé & tdc do dinh trude cta bo canh khudy va bo doi dién (kich thude
thiét bi tao hat, thoi gian trdn kho, tbc do cua bd canh khqu va bd dbi dién 1a cac thong s6
phu thudc quy md). Quy trinh tao hat uét bat ddu bing budc bd sung dung dich E5
Methocel™ 3% trong lugng dugc chudn trude bang cach st dung kim phun da dugce chon
trudc ¢ ap suét phun va tbc d6 phun dinh trude. Téc @6 dinh trude ctia bd canh khuéy va bd
dbi dién dugc ép dung trong quy trinh tao hat uét (kich thuge kim, tbc 6 phun, ap sut phun,
bd canh khudy, va tdc do ctia bd ddi dién 14 cac thong s6 phu thude quy md). Sau khi 1am w6t
hat, khéi w6t duge lam khd bang céch sir dung quy trinh 1am khd tang 1ong vé6i dich LOD
(lwong mAt khi 1am kho) <2,4% (thiét bi tao hat ting 1ong phu thudc quy mo). Sau do, nghién
hat 33 dugc lam kho bﬁng cach st dung Fitzmill® 4p dung tdc d6 dinh trudc va kich thudce cta
ray (kiéu Fitzmill®, tbc d6 va kich thudc cua réy 1a cc thong s6 phu thude quy md). Sau khi
nghién, lam tron hat kh6 da dugc nghién bang cach st dung magie stearat dd dugc ray trudce
(rdy c& #30) trong may trn quay & tdc do, thoi gian, va thé tich lam déy dinh truéc (kiéu may
tron quay, tdc @6 tron, thoi gian, va thé tich 1am ddy 1a c4c thong sd phu thudc quy md). Sau
khi 1am tron, nén hdn hop tron cudi cing thanh vién nén chira chit nén MR bang céch st

dung méy ép vién nén quay ¢ do cting dich cta vién nén nam trong khoang tir 10kp dén 14kp.

Nghién ctru mot vi du vé phuong 4n theo mdt quy trinh san xuét ctia vién nén chira
chit ndn MR nguyén miu chira 25mg omecamtiv mecarbil anhydrat theo mot phuong an.
Kich thuéc mé dich 1a 60kg. Nguyén liéu tho duoc tinh cho mé nay 1a 4,30kg omecamtiv
mecarbil anhydrat (lugng du khoang 14,7% d8 bo lugng mét di do khir loai bé cuc von),
10,1kg xenluloza vi tinh thé, Avicel® PH101, 8,12kg lactoza monohydrat FFL316, 7,50kg axit
xitric monohydrat, 30,0kg Methocel™ K100 M CR, 0,6kg Methocel™ E5 LV (dung dich
chira chit két dinh véi luong du da dugc chuén bi, nhung bd sung lwong chinh x4c trong quy
trinh tao hat u6t. Dung dich chira chit két dinh duoc thai ra dudi dang chét thai), 19,4kg nuée
tinh khiét, va 0,30kg magie stearat.

Chuén bi dung dich chta chit két dinh: nap 19,4kg nuéc tinh khiét vao thing tron
xach tay 71,91 (19-gallon) va sau d6 bd sung tir tir va n dinh 0,6kg Methocel™ E5 LV.

Nap nguyén liéu thd vao thiét bi tao hat dich chuyén cao Diosna P-300: Nap bang tay
phan 1én lactoza monohydrat va xenluloza vi tinh thé d3 duoc ray vao thung ciia thiét bi tao
hat. Nap bing tay axit xitric monohydrat vao thung nay. Nap bang tay omecamtiv mecarbil
anhydrat da duoc nghién vio thung nay. Nap bing tay Methocel™ K100 M CR da dugc sang

vao thung nay.
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Chuyén dung dich chua chit két dinh: Chuyén dung dich chtta chét két dinh vao bé
chira dung dich.

Tao hat uét: Chuyén 6,60kg dung dich chura chét két dinh vao thung thiét bi tao hat.
Lam kho tAng 16ng: Lam kho hat.
Nghién kho: Nap bang tay hat da duoc lam kho va bét dAu nghién.

Lam tron: Nap khoang mdt ntra hat da duoc nghién vao may tron hinh chit V va sau
d6 bd sung magie stearat vao, bd sung nira con lai ctia hat da dugce nghién vao.

Ep: Nap bang tay hdn hop tron cudi cting vao phéu nap liéu cia may nén vién nén
quay dugc trang bi dung cu san phéng, 16m hinh cbc tiéu chuén, tron kich thuéc 7/16”
(11mm). Khéi lugng vién nén dich 1a 400mg v6i khoang dao dong tir 370mg dén 430mg. Do
cung dich 1a 12kp véi khoang dao dong tir 10kp dén 14kp.

Thanh phan cta duge phdm dang vién nén chira chét nén MR nguyén mau

Thanh phan 12,5mg 25,0mg
% trong lugng % trong lugng
omecamtiv mecarbil anhydrat 3,125 6,25
MCC, Avicel® PH101 16,88 16,88
Lactoza monohydrat FFL 316 18,25 13,55
Axit xitric Monohydrat 6,25 12,50
Methocel™ K100 M CR 50,00 50,00
Methocel™ E5IV 5,00 0,33
Magie stearat 0,50 0,50

Vién nén chira chat nén gidi phéng thay dbi: Phwong phap chung

Quy trinh san xudt vién nén chtra chit nén giai phong thay dbi (“MR”) thdng qua quy
trinh tao hat kho duogc bdc 1§ trong ban mo ta nay. Ray omecamtiv mecarbil dihydroclorua
hydrat, xenluloza vi tinh thé, lactoza monohydrat, Methocel™ K100 M CR/Methocel™ K100

LV CR, va axit fumaric va sau d6 nap vao mdy tron quay va tron 6 trong d6 trong thoi gian cu
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thé & téc d6 dinh trude (kich thude ciia may tron, tdc d6 tron, va thoi gian tron 1a céc thong s6
phu thude quy m0). Lam tron nguyén lidu da dugc tron trong cting may tron do béng cach st
dung magie stearat d@ dugc rdy trudc. Sau do, hdn hop di duoc tron va lam tron duoc 1én chit
va duoc nghién bang con lan. Lam tron hat thu dugc trong mdy trdn quay béng cach st dung
magie stearat d3 dugce réy trudc. Hat da duge lam tron dugce nén thanh vién nén chira chét nén
giai phong thay dbi bang cach sir dung méy ép vién nén quay véi d cimg dich cta vién nén la

10kp.

Vi du 2: Vién nén chira chit nén MR gidi phéng chim chira 25mg omecamtiv

mecarbil dihydroclorua hydrat (MTX-F1).

Kich thuéc mé dich 13 Skg nguyén liéu thd d3 duoc tinh cho mé nay la 306,50g
omecamtiv mecarbil dihydroclorua hydrat, 1840,50g xenluloza vi tinh thé, Avicel® PH102,
920,0g lactoza monohydrat, FFL316, 383,0g axit fumaric, 1500,0g Methocel™ K100 M CR,
35g magie stearat ndi hat (du 10g so v6i lugng theo 1y thuyét ciia mé d8 bu luong mét di do
quy trinh ry), va 35g magie stearat ngoai hat (du 10g so véi lugng theo 1y thuyét ctia mé dé
bu lugng mét di do quy trinh ray).

Ray bot: Bude 1. Ray 1840,5g xenluloza vi tinh thé, Avicel® PH102, 306,50g
omecamtiv mecarbil dihydroclorua hydrat, 383,11g axit fumaric, 920,0g lactoza monohydrat,
FFL316, va 1500,0g Methocel™ K100 M CR qua rdy tiéu chudn Hoa Ky c& 20 vao tui PE hai
16p.

Tron bot: Budce 2. Nap hdn hop da duoc trdn va rdy thu duoc tir bude 1 vao may trdn

Bohle 201 va trdn trong thoi gian 30 phut & tbc dd 20 vong/phut.

Lam tron bdt: Budc 3. Ry toan bd luong magie stearat ndi hat qua ray tidu chuin
Hoa Ky ¢& 60 va can luong cAn thiét magie stearat da dugc rdy, 25,0g, vao vat chira thich
hop. Budce 4. Tron so bd bang tay luong can thiét magie stearat da dugc ray véi khoang 1 x
dén 3 x hdn hop bdt tron thu duge tir bude 2 trong cung vét chira ndy trong thoi gian khoang
60 giay. Bude 5. Nap hdn hop da dugce trdn so bd thu dugc tir budce 4 trd lai hdn hop bot trdn
& bude 2. Bude 6. Tron hdn hop bot tron thu duoc tir bude 2 trong thoi gian 4 phut & tbc d6

tron 20 vong/phut. Budce 7. Xa hdn hop bt trdn da duge lam tron vao vat chira thich hop.

Lam khd hat: Budce 8. Nap hdn hop bdt tron dd duogc lam tron thu duge tix bude 7
vao phéu nap liéu ctia méy leén bang truc Gerteis va bt dAu san xuét hat kho bing cich sir
dung céc thong s& san xult sau. B& mit cta tryc: Knurl; Téc d6 may khudy: 15 vong/phut;
Luc cua truc: 7,0kn/cm; Téc do cua truc: 2 vong/phut; Khe ho gifta cac truc: 2,5mm; Kiém

soat khe ha: ON; Kich thuée cua rdy: lmm; Do thoang gitra thiét bi tao hat va rdy: 2,0mm;
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Téc dd cna thiét bi tao hat: 80 vong/phut; va gbc quay cla thiét bi tao hat: 200/230 dd. Bude
9. X4 hat vao vét chira thich hop va can khdi luong tinh, 1 4844¢.

Lam tron hat: Budc 10. Tihh lwong can thiét cia magie stearat can cho hdn hop tron
tao hat, 1a 24,34g. Budc 11. Réy tbng lugng magie stearat ngoai hat qua rdy tiéu chuén Hoa
Ky c¢& 60 va can lugng cAn thiét magie stearat d3 dugc rdy & Budc 10. Bude 12. Nap hat thu
duogce tir bude 9 vao may tron Bohle loai 20 lit. Bude 13. Tron so bd bing tay magie stearat d&
duoc riy ngoai hat thu dugce tir bude 11 véi tir 1x dén 3 x hat thu duoc tir Budc 12 trong vat
chtra thich hop trong thoi gian khoang 60 gidy. Budce 14. Nap hdn hop da duoc tron so bd thu
duoc tir bude 13 trd lai may tron & Bude 12. Bude 15. Tron hdn hop trdn tao hat thu duge tir
Budc 12 trong thoi gian 5 phut & tbc d6 tron 20 vong/phit. Bude 16. Xa hon hop tron tao hat
thu duoc tir Bude 15 vao vét chira thich hop.

Ep vién nén: Buéc 17. Hon hop trdn tao hat cudi ciing thu duoc tir bude 16 duge nap
béng tay vao phéu nap liéu ciia may nén vién nén quay Korsch XL100 duoc trang bi dung cu
san phing, 16m, hinh cdc tiéu chuén, tron kich thuéce 7/16” (11mm). Budce 18. Bt dau ép &
téc d 25 vong/phit dén muc & khéi luong va do cimg dich cta vién nén. Khéi lugng cta
vién nén dich 12 500mg vé&i khoang dao dong 1a 475mg dén 525mg. Do cung dich 1a 10kp voi
khoang dao dong nam trong khoang tir 6kp dén 14kp. Tong s6 lugng vién nén san xuét duoc

12 9.115.

Béang 2. Thanh phin ciia vién nén chira chit nén MR giii phong chim chira 25mg

omecamtiv mecarbil dihydroclorua hydrat MTX-F1 theo sang ché

25mg
Giai phong chim
Nguyén liéu
Trong lwgng theo | mg/don vi theo ly
Iy thuyét (%) thuyét
No6i hat
omecamtiv mecarbil Pi-HCI hydrat 6,13 30,65
Methocel™ K100 M Prem CR 30,00 150,00
Xenluloza vi tinh thé, PH 102 36,81 184,05
Lactoza monohydrat, FF 316 18,40 92,00
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Axit fumaric 7,66 38,30

Magie stearat 0,50 2,50

Téng trong lwgng cia cac thanh phan 99,50 497,50
Ngoai hat

Magie stearat 0,50 2,50

Téng trong lwgng ciia mé 100,00 500,00

Vién nén giai phéng thay ddi chita chét nén chira céc thanh phan néu trén dugce bao
ché theo quy trinh duoc thé hién trén Hinh 2. LUU Y: Theo mot sb phuong an, luong ndm
trong khoang gi6i han tir 15% dén 80% dbi véi Methocel™ K100 M CR, nim trong khoang
tir 0% dén 70% dbi v6i xenluloza vi tinh thé, Avicel® PH102, nim trong khoang tir 0% dén
70% dbi véi lactoza monohydrat, FFL316, ndm trong khoang tir 3,83% dén 50% dbi véi axit
fumaric, nim trong khoang tir 0% dén 2% dbi v6i magie stearat ndi hat, va ndm trong khoang

tir 0% dén 2% dbi v6i magie stearat ngoai hat.
Vidu3

Bang 3. Thanh phin ciia vién nén chira chit nén MR giai phéng nhanh chira 25mg

omecamtiv mecarbil dihydroclorua hydrat MTX-F2 theo siang ché

Nguyén liéu 25mg
Giai phong nhanh
Trong lugng theo ly | mg/don vi theo
thuyét (%) ly thuyét
Noi hat
omecamtiv mecarbil Di-HCI hydrat 6,13 30,65
Methocel ™ K100 M Prem CR 5,00 25,00
Methocel™ K100 LV Prem CR 20,00 100,00
Xenluloza vi tinh thé, PH 102 40,14 200,70
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Lactoza monohydrat, FF 316 20,07 100,35

Axit fumaric 7,66 38,30

Magie stearat 0,50 2,50

Téng trong lwong ciia cic thanh phin 99,50 | 497,50
Ngoai hat

Magie stearat | 0,50 2,50

Téng trong lwgng clia mé 100,00 500,00

Vién nén giai phéng thay dbi chira chét nén chita cac thanh phan néu trén dugc bao
ché theo quy trinh dugc thé hién trén Hinh 3. LUU Y: Theo mét sb phuong 4n, luong nam
trong khoang tir 0% dén 15% d6i véi Methocel™ K100 M CR, nim trong khoang tir 15% dén
50% dbi voi Methocel™ K100 LV,n3m trong khoang tir 0% dén 75% dbi vé6i xenluloza vi
tinh thé, Avicel® PH102, ndm trong khoang tir 0% dén 75% ddi véi lactoza monohydrat,
FFL316, ndm trong khoang tr 3,83% dén 50% dbi v6i axit fumaric, ndm trong khoang tir 0%
dén 2% d6i v6i magie stearat ndi hat, va nam trong khoang tir 0% dén 2% a6i v6i magie

stearat ngoai hat.
Vidu 4

Béang 4. Thanh phén ciia vién nén chira chit nén MR gidi phéng chim chira 7Smg

omecamtiv mecarbil dihydroclorua hydrat MTX-F3 theo sang ché

Nguyén li¢u 75mg
Trong lwgng theo ly | mg/don vi theo ly
thuyét (%) thuyét
Noi hat
omecamtiv mecarbil Di-HCI hydrat 18,37 91,85
Methocel™ K100 M Prem CR 30,00 150,00
Xenluloza vi tinh thé, PH 102 24,20 121,00
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Lactoza monohydrat, FF 316 8,07 40,35

Axit fumaric 18,37 91,85

Magie stearat 0,50 2,50

Téng trong lwgng cia cdc thanh phin 99,50 497,50
Ngoai hat

Magie stearat 0,50 2,50

Téng trong lwgng ciia mé 100,00 500,00

Vién nén giai phong thay ddi chira chét nén chira cac thanh phan néu trén duge bao
ché theo quy trinh dugc thé hién trén Hinh 3. LUU Y: Theo mot sb phuong an, luong ndm
trong khoang tir 15% dén 80% dbi v6i Methocel™ K100 M CR, ndm trong khoang tir 0% dén
65% dbi v6i xenluloza vi tinh thé, Avicel® PH102, nam trong khoang tir 0% dén 65% dbi véi
lactoza monohydrat, FFL316, ndm trong khoang tir 3,83% dén 50% dbi véi axit fumaric, nim
trong khoang tir 0% dén 2% dbi v6i magie stearat ndi hat, va ndm trong khoang tir 0% dén 2%

ddi voi magie stearat ngoai hat.
Vidu$5

Bang 5. Thanh phin ciia vién nén chira chit nén MR gidi phng nhanh chira 75mg

omecamtiv mecarbil dihydroclorua hydrat MTX-F4 theo sang ché

75mg
Giai phong nhanh
Nguyén liéu
Trong lwong theo | mg/don vi theo ly
ly thuyét (%) thuyét
Noi hat
omecamtiv mecarbil Di-HCI hydrat 18,37 91,85
Methocel™ K100 M Prem CR 5,00 25,00
Methocel™ K100 LV Prem CR 20,00 100,00
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Xenluloza vi tinh thé, PH 102 27,95 200,70
Lactoza monohydrat, FF 316 9,31 100,35
Axit fumaric 18,37 91,85
Magie stearat 0,50 2,50
Téng trong lwgng ciia cic thanh phin 99,50 497,50
Ngoai hat
Magie stearat 0,50 2,50
Téng trong lwong ciia mé 100,00 500,00

Vién nén giai phong thay d8i chira chit nén chtta cac thanh phan néu trén dugc bao
ché theo quy trinh duoc thé hién trén Hinh 3. LUU Y: Theo mdt sb phwong 4n, lugng nim
trong khoang tir 0% dén 15% dbi v6i MethocelTM K100 M CR, nim trong khoang tir 15%
dén 50% dbi v6i Methocel TM K100 LV, ndm trong khoang tix 0% dén 65% dbi voi xenluloza
vi tinh thé, Avicel® PH102, nim trong khodng tir 0% dén 65% dbi véi lactoza monohydrat,
FFL316, ndm trong khoang tir 3,83% dén 50% dbi v6i axit fumaric, ndm trong khoang tir 0%
dén 2% d6i voi magie stearat ndi hat, va nam trong khoang tir 0% dén 2% dbi v6i magie
stearat ngoai hat.

Bién dang gidi phéng phu thude vao do pH

Dugc phdm ciia omecamtiv mecarbil hemihydrat (bazo tu do) va dihydroclorua
hydrat (Dang A) dugc bao ché c6 cac thanh phén sau day, tht ca cac thanh phin dugc néu
dudi dang % trong lugng:

Hat hoat tinh bazo tu do (vién nén chira chit nén 75mg): 15,37% bazo ty do; 30%
hypromelloza, HPMC K100 MPrem CR; 10% axit xitric monohydrat; 11,88% xenluloza vi
tinh thé, Avicel PH 101; 6,75% lactoza monohydrat, FastFlo 316; 12,5% nuéce tinh khiét; va
hat axit xitric: 20% axit xitric monohydrat; 5% xenluloza vi tinh thé, Avicel PH 101; va 1%
magie stearat, khong phai ctia bo.

N6i hat Dang A (vién nén chura chit nén 75mg): 18,37% Dang A; 30%
hypromelloza, HPMC K100 MPrem CR; 0,50% magie stearat; va Ngoai hat: 16,88%
xenluloza vi tinh th8, Avicel PH 101; 18,37% axit xitric khan; va 0,5% magie stearat, khong

phai cua bo.
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Dugc phim duoc thir nghiém & do pH=2 va d6 pH=6,8 va luong thudc duoc giai
phéng theo thoi gian duoc do. Két qua cua bién dang giai phong thubc duoc thé hién trén
Hinh 6.

Phin md ta néu trén chi nhdm muc dich minh hoa cho sang ché va khong nham lam
gi6i han sang ché & céc hop chét duoc boc 19. Céc bién ddi va céc thay ddi hién nhién ddi véi
ngudi c6 hiéu biét trung binh trong linh vuc dugc du dinh 1a thudc pham vi va ban chét cua

sang ché nhu duoc x4c dinh trong céc yéu cau bao hd kem theo.
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YEU CAU BAO HQ

1. Duoc phim chta:

mudi duge dung clia omecamtiv mecarbil hodc hydrat dugc dung cua no;

chét giai phéng c6 kiém soét;

chit diéu chinh d6 pH dugc chon tir nhém bao gém axit maleic, axit fumaric,
axit tartric, axit glutamic, hdn hop bét ky ctia ching;

chit don; va

chét 1am tron.

2. Dugc pham theo diém 1, trong d6 muoi duge dung cuia omecamtiv mecarbil

hogc hydrat dugc dung cua n6 1a omecamtiv mecarbil dihydroclorua hydrat.
3. Dugc phim theo diém 2, trong d6 chat diéu chinh d6 pH 1a axit fumaric.

4. Dugc pham theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 chit don
duoc chon tir tinh bot, lactoza, mannitol, dAn xuit xenluloza, canxi phosphat, duong,
h&n hop bat ky cta ching.

5. Duogc phim theo diém bét ky trong s6 cac didm tir 1 dén 4, trong d6 chét giai
phéng ¢co kiém soat bao gdm hypromenloza c¢6 dd nhét bang 100.000 mPa.s & nbéng do
2% trong nudc ¢ 20°C.

6. Dugc phdm theo diém bat ky trong s6 cac didm tir 1 dén 4, trong d6 chit giai
phong co kiém so4t bao gdm hypromenloza c6 do nhét bang 100 mPa.s & ndng d6 2%
trong nude & 20°C.

7. Dugc phim theo diém bét k¥ trong sb cac diém tir 1 dén 4, trong d6 chit giai
phéng cé kiém so4t 12 hdn hop chira hypromenloza c6 dd nhét bang 100.000 mPa.s &
ndng d6 2% trong nude & 20°C va bao gdm hypromenloza c6 do nhét bang 100 mPa.s
& ndng dd 2% trong nudc ¢ 20°C.

8. Duoc phim theo diém bét ky trong s6 cac diém tir 1 dén 7, trong do chét don 13

hén hop cua xenluloza vi tinh thé va lactoza monohydrat.
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9. Duoc phdm theo diém bit ky trong sb cac didm tir 1 dén 8, trong d6 chat 1am

tron 12 magie stearat.
10.  Dugc pham theo diém 1 hodc 2, trong d6 ché pham nay 13 & dang vién nén.
11. Dugc phdm theo diém bat ky trong sb cac didm tr 1 dén 10, trong d6 duge
pham ndy chira:

3-30% trong lugng mubi duoc dung clia omecamtiv mecarbil hodc hydrat dugc
dung cta no;

15-35% trong lugng chét giai phong c6 kiém soét;

20-45% trong luong chét diéu chinh d6 pH;

25-65% trong luong chét don; va

0,1-1,0% trong luong chét 1am tron.
12.  Quy trinh bao ché duoc phdm theo diém ‘1, trong d6 quy trinh nay bao gdm
budec:

tron hdn hop chira mudi dugce dung clia omecamtiv mecarbil hodc hydrat dugc

dung ctia no, chét giai phéng c6 kiém sodt, chit diéu chinh do pH, va chét don;
lam tron hén hop da dugc tron bang céach st dung chét 1am tron;
tao hat hdn hop da dugc lam tron;
lam tron hat thu dugc bang cach sur dung chét 1am tron; va
ép hat da dugc lam tron thanh dang mong mudn.

13.  Quy trinh theo diém 12, trong do mudi dugc dung cua omecamtiv mecarbil

hogc hydrat duge dung ciia n6 la omecamtiv mecarbil dihydroclorua hydrat.
14.  Dugc phim theo diém 3, trong d6 dugc pham ndy c6 ty 1& trong luong gilta chét
diéu chinh do6 pH vai mubi dugc dung cua omecamtiv mecarbil, hodc hydrat dugc
dung cua no, bang 1:1.
15.  Dugc phim theo diém 1, trong d6 duoc phim nay chia:

12-25% trong lwong omecamtiv mecarbil dihydroclorua hydrat;

25-35% trong lwong hypromenloza c¢6 d¢ nhot bang 100.000 mPa.s & nbéng do

2% trong nudc ¢ 20°C;
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20-30% trong lugng xenluloza vi tinh thé;
5-10% trong lugng lactoza monohydrat;
12-25% trong lugng axit fumaric;
0,1-2% trong lugng magie stearat ndi hat; va
0,1-2% trong lugng magie stearat ngoai hat.
16. Dugc phdm theo diém 1, trong d6 duoc pham nay chta:
3-10% trong luong omecamtiv mecarbil dihydroclorua hydrat;

20-40% trong luong hypromenloza c6 do nhot bang 100.000 mPa.s & ndng do
2% trong nudc & 20°C;

30-42% trong lugng xenluloza vi tinh thé;
12-25% trong lugng lactoza monohydrat;
4-11% trong lugng axit fumaric;
0,1-2% trong lugng magie stearat ndi hat; va
0,1-2% trong lugng magie stearat ngoai hat.
17. Duoc pham theo diém 1, trong d6 dugc pham nay chira:
12-25% trong lwong omecamtiv mecarbil dihydroclorua hydrat;

1-10% trong lugng hypromenloza c6 dd nhot bang 100.000 mPa.s & ndng do

2% trong nudc & 20°C;

12-27% trong luong hypromenloza c6 do nhét bang 100 mPa.s & ndng do 2%

trong nudc & 20°C;

20-35% trong lugng xenluloza vi tinh thé;
4-15% trong lugng lactoza monohydrat;
12-25% trong luong axit fumaric;

0,1-2% trong lugng magie stearat ndi hat; va
0,1-2% trong lugng magie stearat ngoai hat.

18. Dugc phdm theo diém 1, trong d6 duge phim nay chira:
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3-10% trong lugng omecamtiv mecarbil dihydroclorua hydrat;

1-10% trong lugng hypromenloza c6 dd nhot bang 100.000 mPa.s & ndéng do
2% trong nudc & 20°C;

12-27% trong lugng hypromenloza c6 do nhdt bang 100 mPa.s & ndng do 2%

trong nugc & 20°C;
30-50% trong luong xenluloza vi tinh thé;
15-25% trong luong lactoza monohydrat;
3-11% trong lugng axit fumaric;
0,1-2% trong lugng magie stearat ndi hat; va
0,1-2% trong lugng magie stearat ngoai hat.
19. Dugc phdm theo diém 1, trong d6 dugc phém nay chira:
18-19% trong luong omecamtiv mecarbil dihydroclorua hydrat;

28-32% trong lugng hypromenloza c¢6 do nhét bang 100.000 mPa.s & ndéng dd

2% trong nudc ¢ 20°C;
23-26% trong luong xenluloza vi tinh thé;
7-9% trong lugng lactoza monohydrat;
17-20% trong luong axit fumaric;
0,1-1% trong lugng magie stearat ndi hat; va
0,1-1% trong luong magie stearat ngoai hat.
20. Dugc phim theo diém 1, trong d6 dugc phim nay chira:
5-7% trong lugng omecamtiv mecarbil dihydroclorua hydrat;

27-33% trong lugng hypromenloza c¢6 dd nhdt bang 100.000 mPa.s & ndng do
2% trong nudc & 20°C;

35-38% trong lugng xenluloza vi tinh thé;
17-20% trong lugng lactoza monohydrat;

6-9% trong luong axit fumaric;
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0,1-1% trong lugng magie stearat ndi hat; va
0,1-1% trong lugng magie stearat ngoai hat.
21. Dugc phim theo diém 1, trong d6 dugce phém nay chtra:
17-20% trong luong omecamtiv mecarbil dihydroclorua hydrat;

3-7% trong lugong hypromenloza c6 d nhot bang 100.000 mPa.s & ndng do 2%

trong nudc ¢ 20°C;

18-22% trong lugng hypromenloza c6 do nhot bing 100 mPa.s & ndng dd 2%

trong nude ¢ 20°C;
26-30% trong lugng xenluloza vi tinh thé;
8-11% trong lugng lactoza monohydrat;
17-20% trong lugng axit fumaric;
0,1-1% trong lugng magie stearat ndi hat; va
0,1-1% trong lugng magie stearat ngoai hat.
22. Duge phim theo diém 1, trong d6 dugc phém nay chua:
5-7% trong lugng omecamtiv mecarbil dihydroclorua hydrat;

3-7% trong lwgng hypromenloza c6 do nhat bang 100.000 mPa.s & ndng dd 2%

trong nudc ¢ 20°C;

18-22% trong lugng hypromenloza c6 do nhdét bang 100 mPa.s & ndng do 2%

trong nude ¢ 20°C;

37-43% trong lugng xenluloza vi tinh thé;
18-22% trong lugng lactoza monohydrat;
6-9% trong lugng axit fumaric;

0,1-1% trong lugng magie stearat ndi hat; va

0,1-1% trong lugng magie stearat ngoai hat.
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:Céc thong s6 clia quy trinh

Béng tay

Céanh khudy chinh: 230 véngphit
trong thoi gian 3 phut

Binh vit chéo: 1000 vong phit
trong thii gian 3 phit

Cénh iy chinh: 400 vong phiit

trong thoi gian 3,3 phat

Dinh vit chéo: 1500 vong-phiat

trong thoi gian 3,5 phat

Toe & phus 68 giphit

Ap suat phun: 0.2 bar .

Tgo khéi wér: 1 phite 5w dung clng tde 46 cinh
Yhudy va dink vit

30°C trong théd gian 3 gitr

T6c do: 1000 vong/phiit
Ray: 40G

Téc do: 25 vong/phiit
Thai gian: 4 phdt

Tdc 44125 vbong/phit
Théi gian: 4 phir

Tde a6: 23 vong/phit
Céng cy: §,3437 SRC

35 56 dém cho méi
chai huyét twong 75cm3
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IR MTX-F1 MTX-F2
Hiéu lyc 0,979 0,999 0,995
T, (@id)’ 0,5(0,5-1) 3(1-12) 2,0 (1-10)
Cyy, oy (/1) 269 (30,7) 56,2 (27,6) 71,8 (28,9)
(138 — 449) (36,6 —90,6) (48,3 - 139)
AUC (ng.gid/ml) 2451 (20,0) 1972 (20,0) 2130 (30,0)

Ar 8
cudi cling

(1787 - 3565)

(1215 —2930)

(1102 — 3849)

AUCuyei (ng.gio/ml)

2509 (17,1)
(1819 —3782)

2142 (22,9)
(1248 —3120)

2178 (30,6)
(1176 — 4093)

t,, (8i0) 19 (20,6) 21,7 (15,0) 18,5 (24,9)
(12,2 -25,3) (13,7-26,5) (8,66 -29,1)
RBA - 0,76 0,87
(twong quan so v6i IR)* [0.71-0,81] [0,81-0,93]

dit lidu dugc thé hién dudi dang tri s trung binh (%CV) (khoang tri s6)

#: trung binh (khoang tri s6)
RBA: d6 sinh kha dung tuong dbi; * Trung binh nhan (90% CI)

HINH 5
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et 103424-1 (AMG423 nira hydrat + axit xitric monohydrat theo ty 1& 1:2), d6 pHH = 6,8

st 103424-1 (AMG423 nira hydrat + axit xitric monohydrat theo ty 1¢ 1:2), do pH=2

% Hoa tan

0 5 10 15 20 25
Thoi gian (gid)

s 1(03423-37 (AMG 423 HCl + axit fumaric theo ty 1& 1:1), d6 pH=6,8
wesuse 103423-22 (AMG 423 HCI + axit xitric khan theo ty 1¢ 1:1), d0 pH=6,8

sffpums 103423-22 (AMG 423 HCI + axit xitric khan theo ty 1¢ 1:1), d0 pH=2

120

100 -
280 g
[ .
g 60 g
S

40

0 5 10 15 20
Thai gian (gio)
HINH 6
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