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(73) MERCK SHARP & DOHME CORP. (US)
126 East Lincoln Avenue, Rahway, New Jersey, 07065, United States of America.

(72) PHILLIPSON, Douglas (US); REICHENBACHER, Katharina (DE); DUGUID,
Robert, J. (US); WARE, Jacqueline, A. (US).

(74) Coéng ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) HAT TINH THE CHUA HGP CHAT (R)-3-(4-(2-(2-METYLTETRAZOL-5-
YL)PYRIDIN-5-YL)-3-FLOPHENYL)-5-HYDROXYMETYL OXAZOLIDIN-2-
ON DIHYDRO PHOSPHAT, DUQC PHAM VA HON HOP CHUA HAT TINH
THE NAY
(57) Séng ché dé cap dén hop chat (R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-
flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat dang tinh the, phuong phap
diéu ché hop chat dang tinh thé nay va duoc pham chtra hop chit dang tinh thé nay hitu
dung 1am chét khang sinh. Ngoai ra, cac hop chét theo sang ché c6 hoat tinh khang khuan
chéng lai cac tdc nhan gdy bénh ¢ nguoi va dong vat khac nhau, bao gém vi khuan Gram
duong nhu Staphylococi, Enterococci va Streptococi, vi sinh vat ky khi nhu Bacteroides va
Clostridia, va vi sinh vat khang axit nhu Mycobacterium tuberculosis va Mycobacterium
avium.
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Linh vie k§y thuit dwoc dé cap

Sang ché d& cap dén hop chét (R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-
flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat dang tinh thé, va phuong
phép tao ra va st dung dang tinh thé nay. Dang tinh thé nay c6 thé dugc st dung lam
dugc chét trong cac ché phdm c6 tac dung can trd sy sinh trudng cla vi khuén hodc

didu tri cho bénh nhan bi nhidm khuin.
Tinh trang ky thuit cia sang ché

Cong bb bang M¥ s6 20070155798 gan day boc 10 mot loat oxazolidinon khéng

khuan tiém ndng bao gom:

trong d6 R = H, PO(OH),, va PO(ONa),.

Mic du don yéu ciu cip bing sang ché nay boc 16 phuong phép tao ra cac hgp
chit nhu axit ty do (trong d6 R = PO(OH),) va mubi dinatri (trong d6 R =PO(ONa),),
nhung khong chi ra hop chit bt ky duogc két tinh hogc duge tinh ché én dinh. Ngoai
ra, cidc quy trinh nay bao gdm bude st dung chét phan @ng c6 tinh #n mon cao, nhu
axit tricloaxetic, hodc gy nd, nhu etyl ete, va do d6 khong thich hgp dé sir dung
thuong mai. Nhu dugc thao luén chi tiét hon dudi ddy, nd luc dé két tinh mudi dinatri
cla céc tac gia sang ché tao ra dang mudi tinh thé khong bén, d6 4m cao ma try thanh

v6 dinh hinh khi [am kho.
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Linh vuc k§ thut ndy c6 nhu cdu vé dang tinh thé khong hat 4m, bén cia axit tu
do (trong d6 R = PO(OH),) hodc mudi ciia chiing ma ¢ thé duogc rét va can mot cach
chinh x4c dé sir dung trong dwoc phim. Ngoai ra, c6 lgi néu dang tinh thé nay khong
tao ra lvong 16n chit da hinh, vi s§ lugng chit da hinh can trd kha ning tai tao ra chit
da hinh gidng hét trong qua trinh san xuét. Viéc tao ra dang tinh thé cu thé ¢6 cac tinh
chét nay 13 quy trinh theo kinh nghiém, va ngudi c6 hiéu biét trung binh trong linh virc
k¥ thuédt nay khong thé dy doan dugc giita dang axit tw do cia duge chét hoic mot
trong sd cac mudi twong tmg, ma s& két tinh, néu c6 mot chit ndo d6, trong cac didu
kién két tinh. Ngoai ra, ngudi c6 hiéu biét trung binh trong linh vire k§ thut nay khong
thé dy doan dugc dang tinh thé c6 cac tinh chéit ¢6 loi vé do bén, kha ning rét, kha

nang khong hut am va kha néng tai san xuat.

Ngoai ra, cac phuong phép tao ra axit tw do cai tién duoc boc 1 trong don yéu
cdu cép bing sang ché ndp tai My sd 12/577,089, ma dugc chuyén nhuong cho Trius
Therapeutics, Inc.. Xuét hién khé khin trong viéc loc nguyén liéu tinh thé va viéc xir ly
nguyén li¢u tinh thé thanh dang lidu lugng, nhu vién nén, do céc dang axit tu do tao
thanh c4c hat min lam cham thoi gian x& Iy. Do d6, linh vuc ndy ciing cn dang tinh
thé ctia hop chit va cac phuong phép lién quan dé khéc phuc dugc cac kho khan trong

viéc xtr Iy nay.
Ngoai ra, s& thudn lgi néu c6 hop chét tinh khiét thich hgp cho dugc pham.
Ban chit k§ thuat ciia sang ché

Ngac nhién 13, (R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-
hydroxymetyl oxazolidin-2-on dihydro phosphat dang tinh thé 1 (R = PO(OH),), bén
hon va khong hit 4m so véi cac dang mubi dugc thir nghiém. Ngoai ra, khong gidng
nhu sy két tinh thong thudng, trong d6 cac diéu kién két tinh, nhu céc diéu kién dung
mdi va nhiét do, xac dinh dang tinh thé cu thé, thi tao ra cung mot dang tinh thé cua 1
(R = PO(OH),) bing c4ch sir dung nhiéu didu kién dung méi va két tinh. Do d6, dang
tinh thé nay rit bén, duoc tao ra bing cach tdi san xuét, va 1y tudng dé san xudt thuong

mai bdi vi né lam gidm co hdi cac chat da hinh khéc tao thanh céc tap chat 6 nhiém
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trong qua trinh san Xuét. Tuy nhién, trong tht ca cac thir nghiém so bg, axit tu do dugc

két tinh thanh céc hat min, giy kho khin cho viéc loc va xit 1y,

DPé khic phyuc khé khan trong viée loc va viée xtr 1y tinh thé (R)-3-(4-(2-(2-
metyltetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro
phosphat 1 (R = PO(OH)»), céc quy trinh dugc mo ta & day dan dén 1am giam dang ké
thoi gian loc, trénh dung moi doc hon, va dé dang lam ting dang ké viéc diéu ché cac
dang liéu nhu vién nén. D4 phét hién ra ring viéc thuc hién céc quy trinh khac nhau c6
thé diéu chinh sy phan b6 c& hat ctia nguyén liéu thu dugc, c6 tac dung tao ra dang tinh
thé, va dé san xuét thvong mai va st dung trong dugc pham. Ngac nhién 13, quy trinh
ting c& hat 1am giam lugng tap chét dime, so véi quy trinh tao ra axit tw do duoc boc 1§
trong don yéu ciu cdp bing séng ché ndp tai My sb 12/577,089. Do viy, sdng ché con

dé xuét cac phuong phép khéc nhau @8 tao ra va st dung dang tinh thé.

Ngoai ra, bing cach st dung phuong phép tao ra axit ty do duge boc 1§ trong
don yéu cdu cip bang sang ché nop tai My sb 12/577,089, ma dugc chuyén nhuong
cho cing bén nhan chuyén nhugng nhu trong don nay, va bang cach st dung phuong
phép két tinh dugc mo ta trong ban md ta niy, axit ty do dang tinh thé c6 d¢ tinh khiét
it nhit 1a 96% theo khéi luong c6 thé dugc tao thanh bao gdm hop chét c6 cong thirc:

(du6i day goi 1a "tap chit clo"), tic 1a (R)-5-(clometyl)-3-(3-flo-4-(6-(2-metyl-2H-
tetrazol-3-yl)pyridin-3-yl)phenyl)oxazolidin-2-on v6i lugng nhé hon 1%.

Tuong tu, bing cach sir dung cic phuong phép tao ra axit tu do duge boc 10
trong don yéu cau cép bing sang ché ndp tai My sb 12/577,089, ma duge chuyén
nhugng cho cung bén nhin chuyén nhuong nhu trong don nay, va bang céch st dung

cac phuong phép két tinh dugc mo ta trong ban md ta nay, axit ty do dang tinh thé co



25718

6 tinh khiét it nhét 1a 96% theo khdi lwong c6 thé dugc tao thanh bao gdm hop chit co

cong thirc:

A\ A~

(dudi day goi la "TR-700"), tic 1a 5R)-3-{3-flo-4-[6-(2-metyl-2H-1,2,3,4-tetrazol-5-
yl)-pyridin-3-yl]-phenyl}-5-hydroxymetyl-1,3-oxazolidin-2-on, v6i lugng nhé hon 1%.

Axit tw do dang tinh thé c6 thé c6 mot hodc nhidu thudc tinh duge md ta trong

ban md ta nay.

Theo mdt sb khia canh, sang ché d& xuét hop chét (R)-3-(4-(2-(2-metyltetrazol-
5-yD)pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat
dang tinh thé da tinh ché, tirc 13 axit ty do, c6 d tinh khiét bang it nhit khoang 96%
khdi lwgng. Theo mot sb phuong 4n, axit ty do dang tinh thé c6 dudng kinh trung binh
khéi bang it nhét khoang 1,0 pm.

Theo mot s6 phuong 4n, dugc pham chira axit tu do hodc mudi ctia chung va it

nhit mot chit mang, t4 dugc hodc chét pha lodng dugc dung.

Theo mot sb phuong an, axit tw do dang tinh thé, hodic mudi cia n6é dugc s
dung d& didu tri bénh nhiém khuin. Viéc sit dung ndy cfing c6 thé bao gbém budc didu

tri bénh nhiém khuan st dung axit tu do, dugc pham cia chiing hodc mudi cua ching.

Theo mdt s6 khia canh, quy trinh tao ra axit ty do bao gdm budc lam khd (R)-3-
(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-hydroxymetyl oxazolidin-2-on

dihydro phosphat dugc két tinh, hodc dugc phim chtra mudi ciia chiing.
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Céc phuong 4n nay va céc phuong an khac dugc mé ta chi tiét hon duéi day.
M@ ta vin tit cac hinh vé

Fig. 1 12 phd FT-Raman cta tinh thé 1 (R = PO(OH)y).

Fig. 2 12 mAu bdt tia X ctia tinh thé 1 (R = PO(OH),).

Fig. 3 1a biéu dd nhiét do nhiét lugng quét vi sai (DSC) clia tinh thé 1 (R =
PO(OH)).

Fig. 4 12 phd '"H NMR ciia 1 (R = PO(OH),).
Fig. 5 1a biéu d6 TG-FTIR ciia tinh thé 1 (R = PO(OH)).

Fig. 6 12 bidu dd thé hién hinh thai hip thy hoi dong luc (DVS) cua tinh thé 1 (R
=PO(OH),).

Fig. 7 12 so @b quy trinh san xuét cia 1 (R = PO(OH),) (TR-701 FA) & dang lidu

lugng vién nén.

Fig. 8 12 so' dd quy trinh san xuét ctia dung dich hop chat 1 (R = PO(OH),) (TR-
701 FA) dé 1am kho lanh.

Fig. 9 12 so dd quy trinh san xuit ctia 1 (R = PO(OH),) (TR-701 FA) d tiém,
200 mg/lo nhé: loc vo tring, 6 ddy, va 1am kho lanh.

Fig. 10 12 sy phan bd c¢& hat dai dién cia axit tu do dang tinh thé ma khong lién

quan dén viéc didu chinh sy phan bd c& hat cling dugc md ta trong ban md ta nay.

Fig. 11 1a sy phan bd & hat dai dién cia axit tu do dang tinh thé duoc tao ra
bang céch st dung cdc quy trinh phong thi nghiém dé diéu chinh c& hat dugc md ta

trong ban mo ta nay.
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Fig. 12 1a sy phéan bd c& hat dai dién cua axit ty do dang tinh thé dugc tao ra
bing cach sir dung quy trinh san xudt quy mé 16n dé didu chinh c& hat dwgc md ta

trong ban mo ta nay.
M@ ta chi tiét sang ché

(R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-hydroxymetyl
oxazolidin-2-on dihydro phosphat 1 (R = PO(OH)2), ma d6i khi trong ban md ta nay
goi 1a “axit ty do” hodc “TR-701 FA,” va mot s6 mudi cia ching duoc didu ché trong
cac didu kién két tinh khac nhau d& x4c dinh nguyén liéu ndo tao thanh hop chat tinh
thé bén nhét va it hit 4m nhit. Quy trinh theo kinh nghiém tao ra cic dang tinh thé ca
axit tw do va mudi cta ching dan dén su chon loc axit ty do dang tinh thé ma, ngoai do
bén cao va khong c¢6 kha ning hit 4m, dugce tao ra bing c4ch tai sinh trong cac diéu

kién két tinh khac nhau, ma sau d6 dugc tinh ché va dugc 1am kho.

Cu thé 13, hiu hét cac mubi ma dwoc danh gid 1a khé didu ché & dang tinh thé
hodc theo cach khac 14 khong bén, nhu & dang duge tinh ché hoic duge lam khd. Vi
du, d6i véi mudi mono-natri, khong phét hién théy su tao thanh hydrat bén. Ngoai ra,
" nguyén liéu c6 chira trén 10% khéi lugng nuée va do d6 nguyén li¢u rat hit 4m, va do

d6 khong thich hop cho rng dung mong mudn.

Hydrat tinh thé mudi dinatri dwogc tao thanh, nhung khong bén va c6 chira
19,6% khdi lvong nudce. Tuy nhién, mudi dinatri tan rat tbt. Viéc 1am khé hydrat tao ra
céc mau vo dinh hinh. Ham lugng nude cia miu vo dinh hinh bing khoang 6,2% khdi

lugng.
Nguyén lidu tinh thé rin khong dugc tich dbi véi di-kali.

Mubi ban canxi dugc didu ché dudi dang tinh thé, tuy nhién, n6 hit 4m mot

cach khong thich hop.

Nguyén liéu tinh thé mudi ban magie dugc tao thanh va dudng nhu c6 chira céc

hydrat khac nhau ciia mudi, va do d6, sy c6 mit clia cdc chat da hinh khac nhau lam
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cho né it dugc mong muén @ st dung trong cong thic didu ché. Trong mét thir
nghiém, mudi magie c¢6 diém néng chay bing 152,8°C, trudng hop nay chi ra ring

nguyén lidu nay it bén hon so véi axit tu do.

Axit ty do dugc tao thanh tinh thé, ma khong hut 4m khi loc va 1am khd, ma thé
hién do tan trong nudc bing 0,1 mg/ml (46 pH cta dung dich bdo hoa = 3,2). Piém
néng chay ctia nguyén liéu tinh thé bing xdp xi 255-258°C, va do d6 rit bén & nhiét do

tuong doi cao.

N6i chung, cac diéu kién két tinh thuong c6 tinh quyét dinh dbi v6i viée tao
thanh chit da hinh cu thé; tuy nhién, déng ngac nghién 13, cing mot chét da hinh axit tw
do duoc tao thanh trong tat ca cac didu kién khac nhau trong d6 axit tw do dang tinh thé

dugc tao thanh.

Theo mdt sd phuwong 4n, nguyén liéu tinh thé 13 khong hat 4m, do d6 né khong
d& dang hép thu va gitt nudc tir khi quyén. Theo mot s6 phuong 4n, nguyén liéu “khong
hat Am” ¢6 ham lugng nudce it hon khoang 5%, 4%, 3%, 2%, 1%, 0,9%, 0,8%, 0,7%,
0,6%, 0,5%, 0,4%, 0,3%, 0,2%, hoc 0,1% nudc theo khéi lugng.

Thuén 1oi 13, axit tu do co thé dugc st dung dé tao ra ca dang bao ché rén va
dang bao ché dung trong tinh mach (IV). Trong qua trinh dénh gi4, da phét hién ra ring
mudi dinatri, mac di khong thich hop dbi véi cac ché phdm rén nhu vién nén, tan rat
t5t va do d6 thich hop cho dang bao ché IV. Do viy, theo phuong 4n khac, bot dé tiém
vO trung dd 1am kho lanh dugc tao ra béng cach tao thanh mubi dinatri tai ché béng
natri hydroxit va lam kho lanh dung dich thu dugc. Mubi dinatri c6 d6 tan t6t va do @6
co lqi dé khoi phuc lai trong nuéc vo tring dé tao ra dung dich. Theo mét s6 phuong
4n, dung dich thu dugc c6 thé dugc bd sung vao tui tinh mach. Tai nay c6 thé chira

dung dich dang trrong nhu 0,9% natri clorua hogdic 5% dextroza.

Theo mot sb phuong 4n, dung dich mubi, nhu mudi dinatri hodc mononatri, c6
thd dugc 1am khd lanh bing cach 1am dong bing dung dich trong chét lam khé lanh
dén nhiét d6 khoang -50°C dén —30°C & tbc do tir khoang 0,1 do/phat dén 1 dd/phit va
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gift n6 trong thoi gian khoang 200-700 phut, tai thoi diém d6 budng ngan trong chat
1am khé lanh dugc théo ra dén x4p xi 200-250 militorr va nhiét 6 dugc ning 1én dén
khoang -30°C dén khoang -10°C véi van téc tir khoang 0,5 do/phit dén khoang 3
do/phut. San phdm dugc giit & nhiét do tir khoang -30°C dén khoang -10°C trong thoi
gian khoang 1000-2500 phut va sau d6 nhiét do duoc ning lén dén khoang 21-35°C &
vén tdc khoang 0,1 d6/phat dén 1 d6/phut va dugc giit trong thoi gian 1000-2500 phut

dé tao ra san pham cudi cung.

Theo c4c phwong 4n ctia mdt sé phwong phap didu ché, axit ty do dang tinh thé
(R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-hydroxymetyl
oxazolidin-2-on dihydro phosphat 1 (R = PO(OH),) c6 thé dugc didu ché bing cach

axit hoa dung dich nuéc cia mudi twong Gng, nhu mudi dinatri 1 (R = PO(ONa)y).

Muébi bét ky cua axit ty do 1 (R = PO(OH),) c6 thé duoc st dung dé tai sinh axit
tu do bing céch axit hoa. Theo mot s§ phuong 4n, mubi 12 mubi kim loai kiém hoic
kim loai kidm thd. Theo c4c phuong an khac, mudi 13 mubi kim loai kiém, nhu mudi

dinatri cia 1 (R = PO(OH)y).

D4 phét hién ra ring viéc lua chon axit 1a khong quan trong. C6 thé str dung axit
bat ky ma c6 tinh axit da dé proton hoa gip d6i mudi dinatri phosphat 1 (R =
PO(ONa)y), hoic mudi khac, dé tao ra axit tw do 1 (R = PO(OH)2). Theo mot sb
phuong an, axit 1a HCI, HBr, hodc H2SOa.

Sau khi hoa tan mudi cua (R)-3-(4-(2-(2-metyltetrazol-5-yl)-pyridin-5-yl)-3-flo-
phenyl)-S_—hydroxy-metyl oxazolidin-2-on dihydro phosphat, va sau khi, axit héa dung
dich mudi dé tao ra tinh thé, tinh thé c6 thé dugc loc ra khoi dich ndi trén bé mit. Theo
mot s phuong 4n, tinh th8 wot co thé duge 1am kho, vi du bang cach st dung chan

khong hodc 1am kho lanh tinh thé.

Theo mot s phuong an, tinh thé dé cap dén nguyén lidu tinh thé ddng déu cta
(R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl
oxazolidin-2-on dihydro phosphat dang tinh thé, nhu tinh thé gin nhu tinh khiét.
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Céc thuét ngit “xép xi", “khoang” va “gin nhu” duoc st dung trong ban mé ta
nay biéu thi lugng gin véi lugng duge néu ma van thuc hién chirc ning mong mudn
hodc dat duoc két qua mong mudn. Vi du, cac thuét ngit “xép xi”, “khoang” va “gin
nhw” ¢6 thé @& cap dén luong it hon 10%, it hon 5%, it hon 1%, it hon 0,1%, va it hon

0,01% cta luong dugc néu.

Vi duy, trong linh vuc cong nghiép duge pham, tiéu chuin thyc hién dé tao ra
nguyén liéu gin nhu tinh khiét khi bao ché dugc phdm. Do d6, theo mét sb phuong 4n,
“gAn nhu tinh khiét” d& cap dén mirc d6 tinh khiét can thiét dé bao ché dugc phim, ma
c¢6 thé bao gdm, vi du, lugng nhé nguyén lidu vo dinh hinh hodc nguyén liéu khac,
trong d6 nguyén lidu nay c6 thé van dat dwgc du kha nang rét, thiéu kha ning hit im,
va d9 tinh khiét thich hop dé sir dung trong dugc phim. Theo mot s& phuong 4n, axit
tw do dang tinh th8 ma gin nhu tinh khiét chra it nhat khoang 96% axit ty do dang tinh
thé theo khéi lugng, nhu it nhit khoang 96,1%, 96,2%, 96,3%, 96,4%, 96,5%, 96,6%,
96,7%, 96,8%, 96,9%, 97%, 97,1%, 97,2%, 97,3%, 97,4%, 97,5%, 97,6%, 97,7%,
97,8%, 97,9%, 98%, 98,1%, 98,2%, 98,3%, 98,4%, 98,5%, 98,6%, 98,7%, 98,8%,
98,9%, 99%, 99,1%, 99,2%, 99,3%, 99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%, hodc
100% axit tu do dang tinh thé theo khéi lvong. Theo mdt sd phuwong an, mudi di- hodc
mono-natri trong dang bao ché dugc mb ta trong ban md ta ndy c6 it nhit khoang 96%,
96,1%, 96,2%, 96,3%, 96,4%, 96,5%, 96,6%, 96,7%, 96,8%, 96,9%, 97%, 97,1%,
97,2%, 97,3%, 97,4%, 97,5%, 97,6%, 97,7%, 97,8%, 97,9%, 98%, 98,1%, 98,2%,
98,3%, 98,4%, 98,5%, 98,6%, 98,7%, 98,8%, 98,9%, 99%, 99,1%, 99,2%, 99,3%,
99,4%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%, hoic 100% tinh thé mudi theo khéi
lugng. Trong khi bao ché duoc phim, hitu dung 13 tao ra (R)-3-(4-(2-(2-metyltetrazol-
5-yl)pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat
dang tinh thé rin khong dinh ma c6 thé duoc rét va duge can chinh xac dé sir dung
trong, vi dy, vién nén va vién nang. Do do, theo mot sb phuong én, nguyén li¢u tinh thé
la & dang co thé rét sao cho céc hat khong dinh chit véi nhau hodc vao lo chira né, sao

cho né ¢6 kha ning chay dong déu va on dinh ra khéi lo. -
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Quy trinh didu ché axit ty do (R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-y1)-3-
flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat 1 (R = PO(OH)2), va
mudi dinatri cia n6 1 (R = PO(ONa),) dugc md ta trong cong bb bing My sb
2007/0155798 va don yéu clu cdp bing sang ché ndp tai My sb 12/577,089, don da

dugc chuyén nhuong cho cliing bén nhan chuyén nhuong nhu trong don sang ché nay.

Theo cac phuong én cua mot s6 phuong phap diéu ché, axit ty do dang tinh thé
(R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-hydroxymetyl
oxazolidin-2-on dihydro phosphat 1 (R = PO(OH)2) c6 thé dugc didu ché bang cach

axit héa dung dich nu6c ciia mudi trong tmg, nhu mubi dinatri 1 (R = PO(ONa)y).

Mubi bét ky cta axit tw do 1 (R = PO(OH)2) c6 thé dugc sir dung dé tai sinh axit
tw do bing cach axit héa. Theo mdt sb phuong an, mudi 12 mudi kim loai kiém hoic
kim loai kiém thé. Theo céc phuong 4n khac, mubi 1a mudi kim loai kiém, nhu mubi

dinatri cia 1 (R =PO(OH)y).

Theo cac phuong an khéac cia mot s6 phuong phép diéu ché, ban than axit tu do
c6 thé duge sir dung dé diéu ché dang tinh thé bing cach hoa tan trong dung mdi hoa
tan, nhu dung mdi phin cuc aprotic ludng cyc, vi du dimetyl sulfoxit (DMSO) hodc 1-
metyl-2-pyrolidon (NMP) sau d6 thém dung moi gy két tinh nhu etanol, axeton,
axetonitril kho, dioxan, heptan, ruou isopropylic, metanol, tetrahydrofuran, toluen,
nude, diclometan, metyl isobutyl keton va etyl axetat. Theo mot sd phuong 4n, dung
mbi gay phan hiy va két tinh c¢6 thé 1a dung méi tinh khiét hogc hdn hop cac dung mdi
tinh khiét, va c6 thé & dang 16ng, hoi, hogic 16p thir hai. Theo mot sé phuong én cua hai
truong hop sau, dung mdi gy két tinh c6 thé dugc sir dung theo phuong phép khuéch
tan hoi coa tinh thé dang 16n, hoic phuong phap phan 16p dung moi, ca hai phuong
phép nay 12 da biét déi voi ngudi c6 hidu biét trung binh trong linh vue k¥ thudt nay.

Theo cac phuong 4n khac cia mot s6 phuong phép didu ché, axit tw do c6 thé
duge hoa tan trong it nhit mot dung moi phén cuc aprotic ludng cuc nhw DMSO hodc
NMP & nhiét do cao, va axit ty do dang tinh thé 1 (R = PO(OH),) thu dugc bang cach

lam ngudi dung dich thu dugc, theo phuwong phap dé biét ddi véi ngudi c6 hidu biét
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trung binh trong linh vuc k¥ thudt nay. Dung mdi c6 thé 1a tinh khiét, hodc chinh 13 hén
hop cac dung méi tinh khiét.

Trong khi bao ché duoc phim, hitu dung 14 tao ra hop chét tinh thé rdn ma c6
thé d& dang tao thanh dang lidu lugng, vi du, vién nén. Ngoai ra, n6 c6 tac dung it thoi
gian can thiét dé tao ra hop chit. D& dap tng yéu ciu nay, theo mot s6 phuong an,
phuong phép tao ra tinh thé 1 (R = PO(OH),) ma din dén ting c& hat duge boc 16 13
lam giam déng ké thoi gian loc do c4c hat min ma 1am cham buéc loc. Theo phuong an
khac, tinh th8 1 (R = PO(OH)2) c¢6 su phan bd c¢& hat cu thé, vi du, thu duoc truc tiép tir
phuong phéap khong phu thudc vao viéc sang nguyén li€u chi dé thu duoc sy phan bd

cd hat.

Nhim dat duge muc dich nay, trong mot s6 phuong 4n, ¢& hat 16n thu duoc ciia
tinh thé 1 (R = PO(OH)2) ¢6 thé duoc tao ra bing quy trinh két tha nhiét do cao. Ngoai
ra, trong cac phuong an trong d6 axit dugc sir dung dé tao ra axit tu do tir mudi, da
phét hién ra ring viéc ting tbc d6 ma tai d6 hdn hop phan g dugc bd sung vao axit
anh hudéng dén c& hat va lam cho hat 16n hon. Do viy, trong mdt s& phuong 4n, hdn
hop phén tng c¢6 thé duge cho tiép xic véi dung dich axit nhanh nhét c6 thé, sao cho
c6 sy tiép xuc gin nhu ngay lap tic véi dung dich axit. Trong phuong phép thong
thudng, hdn hop phan tng dugc cho tiép xic v6i dung dich axit chdm hon, béi vi dung
dich axit dugc bd sung vao hdn hop phén ng va do d6 hdn hgp phan tng c6 thé khong
tiép xuc véi dung dich axit cho dén sau khi bd sung dung dich axit, 1am cho c¢& hat nhé
hon nhiéu. Pa phat hién ra ring budc dao chidu, tirc 13, bd sung hdn hop phan ting vao
dung dich axit, s& cho phép hdn hgp phan tng tiép xtc hiéu qua ngay lap tirc véi axit
trong qua trinh dua hdn hop phan tng vao dung dich axit, dan dén nguyén lidu c6 c&
hat 16n hon. Do vy, theo mdt s6 phuong 4n, su tiép xuc ngay 1ap tirc dugce tao ra bang
cach bd sung hdn hop phan tmg vio dung dich axit. Hon hop phan tng c6 thé dugc

bom vao dung dich axit theo thoi gian, vi dy, trdng mdt vai gio, nhu 1-4 gio.

Theo mdt sé phwong 4n, dung dich chtta etanol hodc THF trong nudc cua TR-

701FA c6 thé duge didu ché bing cach bd sung dung dich natri bicacbonat, vi dy, dung
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dich 2-10% theo khdi lugng, nhu dung dich 5%. Theo mot sd phuong 4n, dung dich
nay c6 thé dugc bd sung vao dung dich axit trong nudc va etanol hojic THF dé tao ra
axit tur do. Theo mot ) phuong an, co thé st dung khoang 0,5-10, khoang 1,5-3,0,
hoic khoang 2,2 duong lugng cua HCI 1M. Ngoai ra, trong mot sé phuong 4n, cling c6
thé st dung khoang 1-10 thé tich, khoang 2-6 thé tich, hoic khoang 4 thé tich ciia
etanol. THF ciing c¢6 thé dugc st dung. Theo mot sd phuong 4n, dung dich chira axit
clohydric va etanol co thé duoc duy tri & khoang 40-100°C, khoang 60-70°C, hodc
khoéang tir 65 dén 70°C. Axit va rugu c6 thé dugc didu chinh. TR-701FA dugc két tinh
trong qué trinh bd sung ndy véi lwong hat min gidm trong san phim so véi phuong

phéap dugc bdc 10 trude do.

Theo mdt sd phuong an, etanol hodc THF ngén axit tw do khdi sy keo hoa trong

quy trinh.

Su phan b ¢ hat thong thuong duge do bang céch sir dung méy phan tich c&
hat nhiéu xa laze, tic 12 may Malvern Mastersizer. D10 (um) thé hién duong kinh duéi
ngudng nay chiém 10% tbng thé tich hat. D50 (um) thé hién dwong kinh trung binh
khdi. D90 (um) thé hién dudng kinh dudi ngudng nay chiém 90% téng thé tich hat.

Theo mdt sd phuong én, khi c& hat khong dugc kiém soat, 10% téng thé tich hat
c6 thé c6 dudng kinh nhd hon khoang 0,28 um, duong kinh trung binh khéi c6 thé 14
khoang 0,79 um, va 90% tong thé tich hat c6 thé c6 dudng kinh nhé hon khoang 0,44
pm. Bang cach diéu chinh (1am ting) c¢& hat sir dung cac phuong phép da boc 19 trong

ban md ta nay, cac hat nhin chung 1a 16n hon dang ké.

Theo mdt sé phuong 4n, khi c& hat dugc kiém soét bing cach sir dung céc
phuong phap dugc md ta trong ban mo ta nay dé 1am tang c& hat, 10% tbng thé tich hat
c6 thé c6 duwong kinh theo tiéu chudn thong thudng bang it nhit khoang 0,5 pm,
va/hodc dudng kinh trung binh khéi c6 thé 1a it nhit khoang 1,0 um, va/hoic 90% téng
thé tich hat c6 thé c6 duong kinh theo tiéu chuin théng thudng bang it nhit khoang 45
pm. Theo mot sd phuong 4n, khi ¢& hat dugc diéu chinh (dé 1am ting c& hat), 10%
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tdng thé tich hat c6 thé c6 duong kinh theo tiéu chuén thdng thudng bing khoang 0,5-
10 pm, nhu khoéng 1-5 um. Vi dy, khi ¢& hat dwoc diéu chinh (dé 1am ting c& hat),
10% tbng thé tich hat c6 thé c6 dudng kinh theo tiéu chuin thong thudng bang khoang
0,5,0,6,0,7,0,8,09, 1,0, 1,1, 1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1,8, 1,9, 2,0, 2,1, 2,2, 2,3, 2.4,
2,5,2,6,2,7,28,29,3,0, 3,1, 3,2, 3,3, 3,4, 3,5, 3,6, 3,7, 3,8, 3,9, 4,0, 4,1, 4,2, 43,44,
4,5,4,6,4,7,4,8,49,5,0,5,1,5,2,5,3,5,4, 5,5, 5,6, 5,7, 5,8, 5,9, 6,0, 6,1, 6,2, 6,3, 6,4,
6,5, 6,6,6,7,6,8,69,7,0,7,1,72,73,74,7,5,7,6,7,7,7,.8,7,9, 8,0, 81, 82, 83, 8,4,
8,5, 8,6, 8,7, 8,8, 8,9,9,0,9,1,9,2,9,3,94, 9,5, 9,6, 9,7, 9,8, 9,9, hodc 10,0 um.

Theo mdt sb phuong an, khi ¢& hat dugc diéu chinh (dé lam tadng c& hat), dudng
kinh trung binh khéi c6 thé 13 16n hon khoang 1,0 um, va c6 duong kinh trung binh
khéi theo tiéu chudn théng thuong bang khoang 1-44 um, khoang 1-40 um, khoang 10-
35 um, khoang 20-30 um, hodc khodng 25-29 um, nhu khoang 27 pum. Theo mot sd
phwong 4n, khi ¢& hat dugc didu chinh dé 1am ting c& hat, dudng kinh trung binh khéi
theo tiéu chudn thong thudng co thé 1a khoadng 1,2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38,
39, 40, 41, 42, 43, hodic 44 pm. Vi dy, dudng kinh trung binh khéi theo tiéu chuin
thong thudng cé thé 13 khoang 25, 25,1, 25,2, 25,3, 25,4, 25,5, 25,6, 25,7, 25,8, 25,9,
26, 26,1, 26,2, 26,3, 26,4, 26,5, 26,6, 26,7, 26,8, 26,9, 27, 27,1, 27,2, 27,3, 27 .4, 27,5,
27,6, 27,7, 27,8, 27,9, 28, 28,1, 28,2, 28,3, 28,4, 28,5, 28,6, 28,7, 28,8, 28,9, hoac 29

um.

Theo mot sb phwong 4n, khi ¢& hat dwgc diéu chinh (dé 1am ting c& hat), 90%
téng thé tich hat c6 thé c6 dudng kinh theo tiéu chuin thong thuong it nhét bing
khoang 45 pm nhu khoang 45-100, khodng 45-80, khoang 55-75, hodc khoang 64-68
nhu khoang 66. Theo mét s& phuong 4n, khi c& hat duge diéu chinh, 90% tbng thé tich
hat ¢4 thé c6 dudng kinh theo tidu chudn théng thudng bang khoang 45, 46, 47, 48, 49,
50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,
73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 98, 99, hodc 100 um. Vi du, 90% tdng thé tich hat c6 thé c6 duong kinh theo
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tiéu chuln thong thuong bing khoang 64, 64,1, 64,2, 64,3, 64,4, 64,5, 64,6, 64,7, 64,8,
64.9, 65, 65,1, 65,2, 65.3, 65,4, 65,5, 65,6, 65,7, 65,8, 65.9, 66, 66,1, 66,2, 66,3, 66,4,
66,5, 66,6, 66,7, 66,8, 66,9, 67, 67,1, 67,2, 67,3, 67,4, 67,5, 67,6, 67,7, 67,8, 67,9, hodc
68 um.

Axit ty do dang tinh thé 1 (R = PO(OH),) c6 thé 1a khac biét & chd co FT-
Raman vi du nhu dugc thé hién trén Fig. 1, va nhiéu xa bot tia X vi du nhu dugc thé
hién trén Fig. 2, c6 di liéu sb twong tmg nhu dugc thé hién 1dn lugt trong bang 1 va
bang 2. Fig. 3, Fig. 4, Fig. 5 va Fig. 6 14n lugt thé hién céc vi du vé biéu dd nhiét do
nhiét lugng quét vi sai (DSC), phd 'H NMR dung dich, biéu dd TG-FTIR, va hinh thai
hép thu hoi dong luc (DVS) ctia tinh thé 1 (R = PO(OH)).

Bang 1: Dit li€u quang ph6é FT-Raman dbi voi axit tw do dang tinh thé 1 (R =
PO(OH)2)

S6 song (cm-1) | Cuong do tuyét d6i
1612,9 2,57
1579,0 0,38
1521,3 - 0,25
1455,8 0,26
14049 0,39
1324.4 0,82
1274,7 0,24
1149,9 0,17
1018,3 0,22

Bang 2: Dt liéu nhidu xa miu bot tia X dbi véi axit tw do dang tinh thé 1 R =
PO(OH)2)

Goc 2 Teta/® Cuong do / %
10,6 17

13,7 6

13,9 8
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14,7 38
15,2 28
15,4 28
15,7 16
16,6 65
17,1 10
19,2 19
20,3 100
21,4 25
22,4 23
23,2 8

23,6 7

24,7 29
25,3 14
25,9 8

26,8 82
28,2 44
28,4 24
29,0 8

30,3 8

30,8 11
31,0 13
31,9 8

33,5 17
34,7 7
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Theo mét s phwong 4n, céc dinh phan biét cia axit tw do dang tinh thé gbm céc
dinh sau: 14,7°, 15,2°, 16,6°, 20,3°, 26,8°, va 28,2°.

Theo cac phuong an khéc, cac dinh phéan biét cia axit tu do dang tinh thé gdbm
cac dinh sau: 10,6°, 13,9°, 14,7°, 15,2°, 16,6°, 20,3°, 26,8°, va 28,2°.

Theo mdt s& phwong 4n, axit tw do dang tinh thé gbm céac tap chit c6 mit véi

lugng nhéd hon 1% axit tw do dang tinh thé tinh khiét. C4c tap chét nay bao gdm:

(0]

tac 13, 5R)-3-{3-flo-4-[6-(2-metyl-2H-1,2,3,4-tetrazol-5-yl)-pyridin-3-yl]-phenyl}-5-
hydroxymetyl-1,3-oxazolidin-2-on ("TR-700") va/hodc

tc 1a, (R)-5-(clometyl)-3-(3-flo-4-(6-(2-metyl-2H-tetrazol-5-yl)pyridin-3-
yl)phenyl)oxazolidin-2-on ("tap chit clo").

Trong nguyén lidu dugc san xudt thong thudng c6 cac tap chéit duoc xac dinh
bing cach st dung HPLC trong vi du 15, it nhit 2% khéi luong tap chét clo c6 miit.
Trong axit tu do dang tinh thé tinh khiét dugc tao ra bang cach sir dung phuong phap
tao ra axit tw do dugc bdc 10 trong don yéu ciu cdp biang sing ché nop tai My sb
12/577,089, ma dugc chuyén nhugng cho cling bén nhin chuyén nhuong nhu trong
don nay, va cac phuong phép két tinh boc 1§ trong ban mo ta ndy, tap chét clo c6 mit
v6i lugng it hon khodng 1% khdi luong, nhu it hon khoang 0,9%, 0,8%, 0,7%, 0,6%,
0,5%, 0,4%, 0,3%, 0,2%, hodc 0,1% khéi lugng cua axit ty do dang tinh thé. Theo mot
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s6 phuong an, tap chit clo c6 thé duoc 1am gidm xudng thip hon 0,1% khéi luong,
nhu, it hon khoang 0,09%, 0,08%, 0,07%, 0,06%, 0,05%, 0,04%, 0,03%, 0,02%, hodc
0,01% khéi luong axit ty do dang tinh thé. Theo mot sb phuong an, axit tu do dang
tinh thé tinh khiét gin nhw khéng chira tap cht clo.

Trong nguyén liéu dugc san xuét thong thudng cé céc tap chét dugc xé4c dinh
bang cach st dung HPLC trong vi du 15, it nhit khoang 1% khéi luong tap chit TR-
700 c¢6 mit. Trong axit tw do dang tinh thé tinh khiét dugc tao ra bing cach sit dung
phurong phap tao ra axit tw do duge bdc 10 trong don yéu cdu cip bang sang ché nop tai
My sb 12/577,089, ma dugce chuyén nhuong cho cing bén nhan chuyén nhuong nhu
trong don nay, va cac phuong phép két tinh boc 16 trong ban md ta nay, tap chit TR-
700 c6 mat v6i lugng it hon khoang 1% khéi lugng. Theo mét sé phwong 4n, axit tw do
dang tinh thé chira it hon khoang 0,9%, 0,8%, 0,7%, 0,6%, 0,5%, 0,4%, 0,3%, 0,2%,
hodc 0,1% khdi luong tap chat TR-700. Theo mdt s6 phuong 4n, axit tw do dang tinh
thé gdn nhu khong chtra tap chét TR-700.

Ngoai ra, axit ty do dang tinh thé tinh khiét dugc tao ra bang cach st dung
phuong phép tao ra axit ty do duge bdc 19 trong don yéu cdu cip bang sang ché nop tai
My s6 12/577,089, ma dugc chuyén nhugng cho ciing bén nhan chuyén nhuong nhu
trong don ndy, va cdc phuong phap két tinh bdc 16 trong ban mo ta ndy, ciing cb thé
dugc phan biét voi axit tu do dang tinh thé dugc san xuét thong thuong nhd sy ¢6 mit
cﬁd hop chét sau day. Vi du, c4c tap chét sau day khong dugc tim thdy & mAu axit tu do

dang tinh thé dugc san xuét thong thudng nhu dugc thé hién trong vi du 15:

Q

N =
4 \/K/
HN—_ ¢ \N / oL //o

P
F ng o

(duéi day goi 1a "des-metyl TR-701”), tirc 1a dihydro ((SR)-3-{3-flo-4-[6-(2H-1,2,3,4-
tetrazol-5-y1)-3-pyridinyl]phenyl}-2-o0xo0-1,3-0xazolan-5-yl)metyl phosphat;
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(duéi day goi 1a “tap chét alkyl hoa-phosphoryl ho qua muc”), tirc 1a 51-((3-(3-flo-4-
(6-(2-metyl-2H-tetrazol-5-yl)pyridin-3-yl)phenyl)-2-oxooxazolidin-5-yl)metoxy)-3-
hydroxypropan-2-yl dihydro phosphat va, 3-((3-(3-flo-4-(6-(2-metyl-2H-tetrazol-5-
yl)pyridin-3-yl)phenyl)-2-oxooxazolidin-5-yl)metoxy)-2-hydroxypropyl dihydro

phosphat;
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(dudi day goi 1a “mot trong s6 cac di este OA-700 hdn hop™), tirc 1a 3-{[(5R)-3-{3-flo-
4-[6-(2-metyl-2H-tetrazol-5-yl)pyridin-3-yl]phenyl}-2-oxo-1,3-oxazolidin-5-

yl]metoxy }-2-hydroxypropyl [(5R)-3-{3-flo-4-[6-(2-metyl-2H-tetrazol-5-yl)pyridin-3-
yl]phenyl}-2-0x0-1,3-0xazolidin-5-ylJmetyl hydro phosphat; va/hodc
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(dudi day goi 1a “dang khac cua di este OA-700 hdn hop™), tic 1a 2-{[(5R)-3-{3-flo-4-
[6-(2-metyl-2H-tetrazol-5-yl)pyridin-3-yl]phenyl}-2-oxo-1,3-oxazolidin-5-ylJmetoxy } -
1-hydroxyetyl [(5SR)-3-{3-flo-4-[6-(2-metyl-2H-tetrazol-5-yl)pyridin-3-yl]phenyl}-2-
0x0-1,3-oxazolidin-5-ylJmetyl hydro phosphat.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay hidu r ring cic bién
thé duoc thé ddng vi khac nhau (thong qua, vi du, viéc thé doteri cho hydro, 1*C cho
cacbon, 1N cho nito, hodc 32P cho phospho) ciing c6 thé dugc tao ra d& dang. T4t ca

~ céc bién thé nay déu nam trong pham vi ctia ban md ta nay.

Theo cac phuong an khac nhau, axit tu do dang tinh thé tinh khiét boc 16 trong
ban md ta nay co thé dugc str dung riéng, két hop véi hop chit khac boc 10 trong ban
mo t4 nay, hodc két hop v6i mdt hodc nhidu hoat chit khac trong tri liéu nhu dugc mod

ta trong ban mo ta nay.

Theo khia canh khéc, sang ché dé cap dén duoc phém chira mot hodc nhiéu chét
hoat dong bé mit c6 thé chip nhan dugc v& mat sinh 1y, chit mang bd sung, chét pha
lodng, t4 dugc, chét 1am tron, chét huyén phu, chét tao mang, va cac chét trg bao, hodc
dang két hop ctia chiing; va ché phim bdc 16 trong ban mo ta ndy. Chét mang hoic chit

pha logng b sung c6 thé chdp nhan dwoc dé sir dung trong trj lidu 13 da biét trong linh

-20-



25718

vuc duge, va duge mo ta, vi dy, trong tai li€u Remington's Pharmaceutical Sciences,
18th Ed., Mack Publishing Co., Easton, PA (1990). Chit bdo quéan, chit én dinh, chét
tao mau, chit 1am ngot, chit tao mui thom, huong li€u, va chét tuong tu co thé dugc
dwa vao dugc phidm. Vi du, natri benzoat, axit ascorbic va este cia axit p-
hydroxybenzoic ¢6 thé dugc bd sung lam chit bao quan. Ngoai ra, chit chdng oxy héa
va chét tao huyén phil c6 thé dwoc st dung. Theo cac phuong 4n khac nhaﬁ, Cac rugu,
este, rugu béo dugc sulfat hoa, va dang tuong tu co thé duoc st dung lam chét hoat
dong bé mit; sucroza, glucoza, lactoza, tinh bdt, xenluloza vi tinh thé, xenluloza duoc
két tinh, manitol, silicat khan nhe, magie aluminat, magie metasilicat aluminat, nhom
silicat tdng hop, canxi cacbonat, natri axit cacbonat, canxi hydro phosphat, canxi
carboxymetyl xenluloza, va dang tuong tu cé thé duoc st dung lam t4 dugc; magie
stearat, bot d4 talc, ddu dong cting va dang tuong ty c6 thé duge st dung 1am chét 1am
tron; diu dira, dau dliu, diu ving, diu lac, ddu twong c6 thé duge st dung 1am chét
huyén phu hoic chit boi tron; xenluloza axetat phtalat 13 din xuit cia cacbonhydrat
nhu xenluloza hodc duong, hodc metylaxetat-metacrylat copolyme la din xuét cta
polyvinyl ¢ thé dugc st dung 1am chit huyén phu; va chét hoa déo nhu este phtalat va

dang tuong ty ¢ thé dugc st dung 1am chét huyén phu.

| Thuét ngit “dugc phdm” dé cap dén hdn hop ctia hop chét boc 1 trong ban mo
ta nay véi cac thanh phén hoa hoc khéc, nhu chét pha loding hoic ch4t mang bd sung.
Dugc phém tao diéu kién thuan loi cho viéc sit dung hop chét cho co thé. Nhiéu ky
thuat dung dugc phim di c6 trong linh vyc ndy bao gdm, nhung khong giéi han &,
ding qua dudng miéng, tiém, sol khi, ngoai dudng ti€u hoa, va tai chd. Dugc phdm
ciing c6 thé thu dugce bang cach cho axit ty do phén ng véi co cic bazo vd co hodc
hitu nhu natri hydroxit hodc magie hydroxit. Theo mot sd phuong 4n, séng ché d& xuét
cac mubi dugc dung ctia hgp chét boc 10 trong ban md ta ndy (vi du nhu duge tao thanh
tai ché trong qua trinh san xut dang bao ché tinh mach). Theo mot s6 phwong 4n, natri
hydroxit dugc st dung dé didu ché bot duge 1am kho lanh, dang bao ché nay bao gff)m

mudi cda axit tu do, ma dugc san xuat tai cho.
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Thuat ngir “ch4t mang” dé cap dén hop chét hoa hoc ma tao diéu kién thuan loi

cho viéc két hop hop chat vao céc t€ bao hodc md.

Thuét ngit “chit pha lodng” d& cap dén hop chét hoa hoc duge pha lodng trong
nudc ma s& hoa tan ché phAm mong muébn ciing nhur 1am 6n dinh dang c6 hoat tinh sinh
hoc cta hop chat. Cac mudi dugc hoa tan trong dung dich dém dugc sit dung lam chét
pha lodng trong linh vuc nay. Dung dich dém thudong dugc st dung la nude mudi dém
phosphat béi vi né bét trude cac didu kién mudi ciia mau ngudi. Vi cac mudi dém c6
thé didu chinh do pH ctia dung dich & céc ndng do thip, nén chét pha lodng dém hiém
khi lam thay ddi hoat tinh sinh hoc ctia hgp chit. Trong ban mé ta nay, “ta dugc” dé
cip dén chit tro dugc bd sung vao ché pham d tao ra, ma khong gidi han 4, khéi 16n,
d6 dic, do dn dinh, kha ning lién két, kha ning bbi tron, kha ning gy ra, v.v.., cho ché

phim. “Chét pha loang” 1a mdt loai ta dugc.

Thuat ngir “c6 thé chip nhan duge v& mit sinh 1y” d& cdp dén chit mang hoic

chét pha lodng ma khong phé hity hoat tinh sinh hoc va cac tinh chit ctia hop chét.

Dugc chét dugc mo ta trong ban md ta ndy cé thé dugc ding cho bénh nhan,
hodc dung trong dugc phdm trong d6 ching dwgc tron véi cac hoat chét khac, nhu
trong 1iép phép két hop, hodc (cac) chét mang hoic ta duoc thich hop. K§ thuit bao ché
va sit dung hop chét c6 thé dugc tim thiy o tai liéu “Remington’s Pharmaceutical
Sciences,” Mack Publishing Co., Easton, PA, 18th edition, 1990.

Céac duong dung thich hgp co thé, vi du, bao gdm ding qua dudng miéng, truc
trang, qua niém mac, tai chd, hodc trong rudt; phan phéi ngoai duong ti€u hoa, bao
gbm tiém trong co, dudi da, trong tinh mach, trong tiy sbéng, ciing nhu 13 tiém trong
ndo tly, truc tiép trong tim thét, trong mang bung (IP), qua mili, hoic trong mét. Hop
chét ciing c6 thé dugc ding & dang lidu giai phong kéo dai hodc dugc kiém soét, bao
gém thudc tiém tac dung chdm, bom thdm loc, vién tron, miéng dan da (bao gém dién
chuyén), va dang tuong tu, dé st dung kéo dai va/hodc dugce dinh thoi gian, dugc tao

xung & tdc do dinh trude.

-2



25718

Duogc phém theo sang ché ¢c6 thé dugc san xuét theo cach da biét, vi dy, b%mg
cac quy trinh trdn, hoa tan, tao hat, tao vién bao duong, nghién min, nhii hod, bao nang,

bay hoat chét hoic tao vién nén thong thudng.

Dugc phim c6 thé duge bao ché theo cach thong thuong bit ky bing cach sir
dung mdt hodc nhidu chit mang c6 thé chép nhan duoc vé mit sinh ly gém cac ta dugc
va chét bd tro tao thuan lgi cho viée xt 1y hoat chét thanh ché phdm ma c6 thé dugc st
dung trong dugc phdm. Dang bao ché phi hop 13 tiy thudc vao dudng dung thudc
dugc chon. K§ thuat, chit pha lodng, chét mang, va ta dugc da biét bét ky co thé duoc
sir dung khi thich hgp va nhu dugc hiéu trong linh vuc ndy; vi du, trong tai liéu

Remington’s Pharmaceutical Sciences, néu trén.

Chét tiém c6 thé duge didu ché & dang thong thudng, 1a dung dich 16ng hodc
huyén pht, dang rén thich hop cho dung dich hoic huyén phi trong chét 16ng trudc khi
tiém, hodc 1a nhii twong. Cac ta dugc thich hop 13, vi du, nude, nude mudi, dextroza,
manitol, lactoza, lexitin, albumin, natri glutamat, xystein hydroclorua, va chét tuong tu.
Ngoai ra, néu mudn, duge phém tiém duoc cbd thé chira lugng nhé cac chét bd trg
khong ddc, nhu chét 1am 4m, chét dém pH, va chét twong tw. Chit dém thich hop vé
mat sinh Iy bao gdm, nhung khong gi¢i han 6, dung dich Hanks, dung dich Ringer,
ho#c chét dém nudc mudi sinh 1y. Néu mubn, ché phim ting cudng muc do hép thu c6

thé dugc st dung.

Pé st dung qua niém mac, céac chét thim thich hop dé thdm qua hang rio c6 thé

duoc st dung trong dang bao ché.

Dugc pham @ ding ngoai dudng tiéu hoa, vi dy, bang cach tiém lidu cao hodc
truyén lién tuc, bao gém dung dich nudc cua hoat chit & dang tan trong nude. Ngoai ra,
thé huyén phu ctia hoat chit ¢6 thé duge didu ché dudi dang thé huyén phi tiém c6 diu
thich hgp. Thé huyén phi tiém trong nuée c6 thé chira cic chit 1am ting do nhét cia
huyén phu, nhu natri carboxymetyl xenluloza, sorbitol, hodc dextran. Tuy y, huyén phtt
con ¢6 thé chira chit 4n dinh thich hop hodc chét 1am ting d9 tan cta hop chét dé cho

phép didu ché dung dich c6 d ddm dic cao. Ché phim dé tiém c6 thé c6 mat & dang
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liéu don vi, vi du, trong 6ng thubc tiém hoic trong vat chtra da lidu, v4i chit bao quén
bd sung. Ché phim c6 thé ¢6 cac dang nhu thé huyén phu, dung dich hogc nhii tuong
trong chét d4n thudc dang dau hodc nuédc, va co thé chira chét bao ché phim nhu chét
tao huyén phu, chét 1am 8n dinh va/hodc chét phén tan. Theo cach khéc, hoat chét c6
th8 & dang bot dé két hop véi chit din thube thich hop, vi du, nuéc khong chira chit

gdy s6t v tring, trudc khi sir dung.

Dé ding qua dudng miéng, ché phdm co thé dugc bao ché d& dang bang céch
két hop céc ché phdm mong mubn v6i chit mang dugc dung da biét trong linh vuc nay.
Céc chit mang nay, ma c6 thé dugc sir dung cling véi chit mang polyme cation, 1am
cho ché phém theo sang ché duogc bao ché dudi dang vién nén, vién tron, vién bao
dudng, vién nang, chét 16ng, gel, sird, bun nhio, thé huyén phu va dang twong tu, dé
bénh nhén can didu trj ubng qua dudng miéng. Dugc phim dé str dung qua dudng
miéng c6 thé thu duge bing cach két hop hoat chit véi ta duge rén, thy y nghién hén
hop thu dugc, va xir Iy hdn hop hat, sau khi b sung chét bd trg thich hop, néu muén,
dé thu dugc vién nén hodc 161 vién bao dudng. Cac ta dugc thich hop 13, cu thé 13, chét
d6n nhu duong, bao gém lactoza, sucroza, manitol, hodc sorbitol; ché phém xenluloza
nhu, vi du, tinh bdt ngd, tinh bdt la mi, tinh bdt gao, tinh bot khoai tdy, gelatin, gobm
tragacan, metyl xenluloza, hydroxypropylmetyl-xenluloza, natri
carboxymetylxenluloza, va/hodc polyvinylpyrolidon (PVP), vi du Povidon. Néu mubn,
chit gy rd c¢6 thé dugc bd sung, nhu polyvinylpyrolidon lién két ngang (vi du
Crospovidon), aga, hodc axit alginic hodc mudi cta chiing nhu natri alginat. L3i vién
bao duong dugc dé xuét véi chit bao thich hop. Nhim dat duwoc muc dich ndy, dung
dich duong co dic co thé dugc st dung, c6 thé tuy y chirta gdm arabic, bdt da talc,
polyvinyl pyrolidon, carbopol gel, polyetylen glycol, va/hodc titan dioxit, dung dich
phu, va dung méi hitu co thich hop hodc hén hgp dung moi. Thubc nhudém hoic chit
tao mau c6 thé duoc bd sung vao vién nén hogc chit bao vién bao dudong dé ddng nhét
hoic dé x4c dinh dic diém céc dang két hop khac nhau cta lidu lwong hoat chit. Nhim
dat duwoc muc dich nay, dung dich dudng dugc cd ¢ thé duoc sir dung, ma c6 thé tiy ¥

c6 chira gdm arabic, bot da talc, polyvinyl pyrolidon, carbopol gel, polyetylen glycol,
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va/hoic titan dioxit, dung dich phu, va dung mdi hitu co thich hgp hodc hdn hgp dung
méi. Thudc nhudm hodc chit tao mau c6 thé duoc bd sung vao chit bao vién nén hoic
vién bao dudng dé ddng nhit hodc dé x4c dinh dic diém cac dang két hop khac nhau

cua liéu hoat chat.

Dugc phdm c6 thé duoc sitr dung qua dudng miéng bao gdm vién nang clng
(push-fit capsule) dugc lam bing gelatin, cling nhu vién nang mém, kin dwgc lam bing
gelatin va chit hoa déo, nhu glyxerol hodc sorbitol. Vién nang ctng c6 thé c6 chira
hoat chit két hop vé6i chdt don nhu lactoza, chit két dinh nhu tinh bot, va/hodc chit boi
tron nhu bdt da talc hodc magie stearat va, tuy y, chét én dinh. Trong vién nang mém,
hoat chét c6 thé dugc hoa tan hodc dugc tao huyén phu trong cic chét 16ng thich hop,
nhu cac diu béo, parafin 1ong, hodc polyetylen glycol 1ong. Ngoai ra, chét 6n dinh ¢6
th& duge bd sung. Tét ca cac dang bao ché dé ding qua dudng miéng cin & dang liéu

thich hop cho dudong ding nay.

Dé sir dung qua ma, ché pham c6 thé c6 dang vién nén hodc vién thudc hinh thoi

duge bao ché theo cach thong thuong.

Pé dung bang céch hit, ché phém c6 thé dugc phan phbi mot cach thuan lgi &
dang thé hién xit sol khi tlr bao géi nén hodc may khi dung, bing cach sir dung chét dy
thich hop, vi dy, diclodiflometan, tricloﬂométan, diclotetrafloetan, cacbon dioxit hodc
khi thich hop khac. Trong treong hgp sol khi nén, don vi lidu ¢6 thé dwoc xac dinh
bing cach bb tri van dé& phan phdi lugng do duge. Vién nang va vo chta cla, vi dy,
gelatin dé sir dung trong may xdng hogc khi cy bom c6 thé dugc bao ché chira hdn hop

bot ctia hop chét va bot bazo thich hop nhu lactoza hoic tinh bot.

Ciing bdc 19 trong ban mo ta ndy la cac dugc phim khac nhau da biét trong linh
vue duge cho cac cach ding bao gdm phéan phéi trong mét, qua miii, va trong tai. Céc
chét thdm thich hop cho cic cach dung ndy thuong da biét trong linh vuc nay. Cac
dang bao ché dugc phim thich hogp nay 1a thong thudng nhét va tdt hon 13 dugc bio
ché vo tring, ding truong va dugc dém d8 n dinh va tién loi. Duoc phidm dé phan

phéi qua miii ciing ¢6 thé bao gdm thude nhé va thude xit thudng dugc dieu ché dé mod

-25-



25718

phdng theo nhidu khia canh su tiét & miii 3¢ dam bao duy tri ciia hoat dong mao binh
thuong. Nhu duge bc 10 trong tai liéu Remington's Pharmaceutical Sciences, 18th Ed.,
Mack Publishing Co., Baston, PA (1990), va da biét d6i v6i ngudi c6 hiéu biét trung
binh trong linh vyc k¥ thudt nay, cidc dang bao ché thich hop 1a thong thudng nhét va
t6t hon 12 dang bao ché ding truong, dugc dém nhe dé duy tri 46 pH tir 5,5 dén 6,5, va
thong thudong nhét va t6t hon 13 bao gébm chit bao quan khang khuén va chét 6n dinh
thudc thich hop. Dang bao ché dugc phdm dé phan phdi trong tai bao gdm thé huyén
phi va thuéc m& dé str dung tai chd trong tai. Dung mdi thong thuong cho dang bao

ché dung cho tai nay bao gom glyxerin va nudc.

Ché phim ciing c6 thé dugc bao ché trong ché phim truc trang nhu cac thube
dan ho#ic dung dich thut rira, vi dy, chita bazo dan thong thudng nhu bo cacao hodc

glyxerit khac.

Ngoai cac dang bao ché dugc mo ta trén day, ché phim ciing c6 thé dugc bao
ché duéi dang ché phdm tac dung chim. Dang bao ché hoat dong kéo dai nay c6 thé
dugc dung bang cach chy (vi du dudi da hogc trong co) hogc bang cach tiém trong co.
Do vay, vi dy, hgp chét c¢6 th8 dugce bao ché bing nguyén liéu polyme hodc ky nuéce
thich hop (vi du, du6i dang nhil twong trong dau c6 thé chip nhan dugc) hodc nhya

trao d6i ion, hodc dudi dang dan xuét it tan, vi dy, dudi dang mudi it tan.

Déi v6i hop chit ky nuéc, chét mang dugc thich hgp co thé 1a hé dong dung
moi gém rugu benzylic, chét hoat dong bé mit khong phén cuc, polyme hitu co ¢ thé
tron 13n véi nude, va pha nude. Hé ddng dung méi thong thudng dugce sir dung 13 hé
ddng dung moi VPD, 1a dung dich chira 3% khi lugng/thé tich rugu benzylic, 8% khoi
lugng/thé tich chit hoat dong b& mit khong phan cuc Polysorbat 80™, va 65% khoi
lwong/thé tich polyetylen glycol 300, dugc didu ché theo thé tich trong etanol nguyén
chét. Puong nhién, ty 1& ctia hé ddng dung moi c6 thé thay ddi déng ké ma khong pha
huy tinh chét tan va doc tinh ctia hé. Hon nita, tinh ddng nhét ciia cc thanh phin dong
dung moi co thé thay dbi: vi du, cac chit hoat dong bé& mit khong phéan cuc doc tinh
thép khac co thé dugc st dung thay cho POLYSORBAT 80™; kich thuéc doan
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polyetylen glycol c6 thé thay ddi; cac polyme twong thich sinh hoc khéc c6 thé thay thé
polyetylen glycol, vi du, polyvinyl pyrolidon; va duong hodc polysacarit khac cé thé
thay thé cho dextroza.

Hop chét trj liéu nhu dwgc mo ta trong ban mé ta ndy cb thé duoc ding dé didu
tri bénh nhi®m khudn. Viéc diéu tri nhiém khuén ciing ¢6 thé bao gdbm budc st dung
phong ngtra hop chét tri liéu dé ngin ngira nhiém khuén hoic su lan rong clia nhiém
khuén & ddi trong c6 nguy co nhidm khudn, nhu d6i twong tiép nhan hoic sap trai qua
phdu thuat, ddi twong tén thuong mién dich, hodc néi cach khac 1a ddi twong c6 nguy
co nhiém khuin néu khong ding hop chét dé diéu tri. Cac hop chit nay thé hién hoat
tinh e ché chéng lai phd rong ciia vi khuin, chéng lai Staphylococcus aureus khang
methixilin (MRSA) va Enterococci khang vancomyxin (VRE) va c6 hoat tinh khang
sinh tvong déi tdt & ndng do twong dbi thip ciia ching hoic in vivo. Ngoai ra, hop chét
theo sang ché c6 thé sir dung hoat tinh khang khuin tiém ning chéng lai cac tac nhan
gdy bénh & nguoi va dong vét khic nhau, bao gdm vi khuén Gram dwong nhu
Staphylococi, Enterococci va Streptococi, vi sinh vat ky khi nhu Bacteroides va
Clostridia, va vi sinh vait khing axit nhu Mycobacterium tuberculosis va
Mycobacterium avium. Theo mét phwong 4n, chirmg nhidm khuin ma c6 thé dugc diéu

tri hodc dugc cai thién 1a MRSA.

Ché phim hoc dugc phim dugc mé ta trong ban mo ta nay c6 thé duoc ding
cho déi twgng theo cach thich hop bt ky. Vi du khong gi6i han vé cc phuong phép
ding bao gdm, trong sb cac phuong phap khac, (a) ding qua dudng miéng, ma cach
ding bao gdm ding & dang vién nang, vién nén, hat, xit, sird, hodc cac dang khéc; (b)
dung khong qua dudng miéng nhu tryc trang, m dao, trong ni¢u dao, trong mit, qua
miii, hodc trong tai, cAch dung nay bao gbém ding & dang huyén phil trong nuéc, ché
pham dau hoic dang twong tu hoic & dang nho giot, xit, vién dan, sap, thudc md hoic
dang tuong tu; (c) dung qua dudng tiém, dudi da, trong mang bung (IP), trong tinh
mach, trong co, trong da, trong 6 mét, trong nang, trong cot sbng, trong xwong tic, hodc

dang twong tu, bao gdm phan phéi bom tiém; ciing nhu (d) dung tai chd; nhu duge cho
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1 thich hop boi ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay dé dua hoat

chat ti€p xtc v4i mo song.

Dugc phdm thich hop dé sir dung bao gbm duoc phim trong d6 hoat chit duqc
chra & lugng hitu hiéu dé dat dugc muc dich du dinh cia né. Lugng hitu hiéu dé tri
liéu ctia hop chét boc 16 trong ban mb ta ndy cin phai 13 liéu phy thudc vao dudng
ding thudc, loai dong vt bao gém nguoi, can didu tri, va tinh chét vat ly cia dong vat
cu thé dugc xem xét. Lidu cb thé dugc bién dbi dé dat duoc tic dung mong muén,
nhung phu thudc vao céc yéu t6 nhu can ning, ché d6 an ubng, thudc st dung ddng
thoi va cac yéu t6 khac ma nguoi c6 hiéu biét trung binh trong linh vuc y hoc nhén ra.
Cu thé hon, luong hitu hidu dé tri liéu nghia 14 lugng hop chét hitu higu dé ngan ngira,
lam thuyén gidm hodc 1am cai thién triéu ching ctia bénh hodc kéo dai su sdng cuia dbi
tuong dugc diéu tri. Viéc xdc dinh lugng hitu hiu @8 tri liéu ndm trong kha ning cla
ngudi ¢6 hiéu biét trung binh trong linh vuc, dic biét 1a nhd sy bc 19 chi tiét néu trong

ban mo ta nay.

Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuit nay hiéu 3 rang, liéu hiru
dung in vivo dugc ding va cach dung cu thé s& thay dbi thy thudc vao dd tudi, can
ning va loai ddng vat c6 vi dugc didu tri, hop chéit cu thé dugc st dung, va viéc su
dung cu thé ma céc hop chét nay duoc sir dung. Viéc x4c dinh mtc lidu hitu hiéu, 12
mitc lidu cAn dé dat dugc két qua mong mudn, c6 thé dugc thuc hién béi ngudi cd hiéu
biét trung binh trong linh vuc k¥ thuit nay bang cach st dung céc phuong phap dugc ly
thong thuong. Thong thuong, img dung 1dm sang cia san phim & ngudi dugc bit dau &
mirc lidu thip, v6i muc lidu duge ting 1én cho dén khi dat dugc tac dung mong mudn.
Theo cach khac, cac nghién cltu in vitro chép nhan dugc c6 thé duge st dung dé thiét
1ap lidu hitu dung va dudong dung clia dugc phim dugc nhén biét bing cic phuong

phép hién co bang céach st dung cac phuong phap duge Ly duge thiét 1ap.

Trong nghién ciru dong vat khong phai ngudi, viéc sit dung cda san pham ti€ém
ning dugc bit ddu & muc lidu cao hon, véi liéu duge gidm xudng cho dén khi khong

con dat dugc tac dung mong mudn, tac dung phu bat lgi bien mat. Li€u nay ¢6 thé nam
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trong gidi han rong, tiy thudc vao tic dung mong mudn va chi dinh didu tri. Thong
thuong, lidu c6 thé 1a khoang 10 microgram/kg dén khoang 100 mg/kg thé trong, tot
hon 12 khoang 100 microgram/kg dén khoang 10 mg/kg thé trong. Theo cach khéc, liéu
c6 thé dugc dua trén va duoc tinh toan dua trén dién tich bé mit ciia bénh nhéan, nhu

duogc hidu béi ngudi c6 hidu biét trung binh trong linh vire k¥ thuat niy.

Cong thirc bao ché chinh xé4c, dudng ding va liéu lugng cta duge phim theo
séng ché c6 thé duoc chon boi thiy thudc cu thé xét theo tinh trang ctia bénh nhan. (Vi
du xem tai liéu Fingl et al. 1975, trong “The Pharmaceutical Basis of Therapeutics”,
tham khéo cu thé & Ch. 1, p. 1). Thong thudng, khoang liéu ciia duge phim duoc ding
cho bénh nhan c6 thé tir khoang 0,5 mg/kg dén khoang 1000 mg/kg thé trong bénh
nhan. Lidu c6 thé 13 lidu don hodc mét day hai hoic nhiéu liéu duge cip trong khoing
- mot hodc nhidu ngdy, khi bénh nhan cin. Trong trudng hop néu liéu hop chét ding cho
ngudi dugce thiét 1ap dbi voi it nhit mot sé didu kién, thi séng ché s& stt dung ciang lidu
lugng, hodc lidu lwong khoang tir 0,1% dén khoang 500%, tot hon nita néu 1a tir
khoang 25% dén khoang 250% ctia lidu ding cho ngudi duge thiét 13p. Khi khong c6
lidu dung cho ngudi dwoc thiét 1ap, nhur trudng hop duge phdm dugce phét hién méi,
lidu dung cho ngudi thich hgp c6 thé dugc suy ra tir cac gid tri EDso hodc IDso, hodc
céc gid tri thich hop khéc bét ngudn tir cic nghién ctru in vitro hogc in vivo, nhu dugce

dinh luvgng bdi cac nghién ctiru doc tinh va nghién ctru hiéu qua & dong vat.

Cén luu ¥ ring bac sT diéu tri s& biét 1am thé nao va khi ndo dé két thac, lam
gian doan, hodc didu chinh viéc ding do ddc tinh ho#c loan chitc ning co quan. Nguge
lai, bac st diéu trj ciing s& biét didu chinh viéc didu tri 3n mirc cao hon néu dap ung
1am sang khong thdéa dang (ngan nglra ddc tinh). Mtrc do lidu dung trong viéc quan ly
rdi logn quan tdm thay dbi theo mic do nghiém trong cua tinh trang bénh can duoc
diéu trj Lva dudong dung thudc. Mirc d6 nghiém trong clia tinh trang bénh ¢6 thé, vi dy,
dugc danh gia, mot phan, bing phuong phap d4nh gid triéu ching tiéu chuén. Ngoai ra,
lidu lwong va co6 thé 13 tan sult lidu luong cling s& thay ddi theo do tudi, thé trong, va
dap Ung ctia bénh nhén cu thé. Chuong trinh so sanh véi phuong phép thao luan trén
day c6 thé dugc sir dung trong y hoc thu y.
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Mic du lidu lugng chinh x4c dugc x4c dinh trén co sé& thudc-so voi-thube,
nhung trong hau hét cc truong hop, mot sb diéu khai quat lién quan dén liéu luong c6
thé dugc tao ra. Ché do lidu hang ngay cho ngudi trudng thanh c6 thé 13, vi du, liéu
dung qua dudng miéng chira khodng 0,1 mg dén 2000 mg mdi hoat chét, t6t hon 14 tir
khoang 1 mg dén khoang 500 mg, vi du tir 5 mg dén 200 mg. Theo cic phuong 4n
khac, lidu ding qua dudng tinh mach, duéi da, hodc trong co chira khoang 0,01 mg dén
khoang 100 mg mdi hoat chét, tdt hon 1a tir khoang 0,1 mg dén khoang 60 mg, vi du tir
khoang 1 dén khoang 40 mg dugc st dung. Trong truong hop st dung mudi duoc
dung, lidu luong co thé dugc tinh toan nhu bazo tu do. Theo mot sb phuong an, ché
phim duoc ding 1 dén 4 13n mot ngdy. Theo cach khéac, ché phdm theo séng ché c6 thé
duogc st dung bing céch tiém tinh mach lién tuc, t6t hon 13 & liéu 1én dén khoang 1000
mg mdi hoat chit m3i ngdy. Ngudi c6 hiéu biét trung binh trong linh vye k§ thudt nay
hiéu ring, trong cic truong hop nhét dinh c6 thé cin sir dung hop chat boc 16 trong ban
md ta ndy véi lugng vuot qua, hodc thdm chi vuot xa, khoang lidu dugc wu tién néu
trén dé didu tri hiéu qua va tich cuc bénh xdm nhap hodc chimg nhiém khuén cu thé.
Theo mdt sb phuong an, hgp chit dugc st dung trong thoi gian tri li¢u lién tuc, vi du

trong mot tudn hogc 1au hon, hogc hang thang hogc hang nam.

Luong va khoang cach lidu c6 thd duge didu chinh riéng biét dé tao ra ham
lwong gbc hoat tinh trong huyét twong du dé duy tri tdc dung didu bién, hoic ndéng do
hitu hiéu téi thiéu (MEC). MEC s& thay ddi dbi véi mdi hop chit nhung c6 thé duge
wéc tinh tir dit liéu in vitro. Lidu lwong cén thiét dé dat dugc MEC phy thudc vao tinh
chét riéng biét va duong dung thudc. Tuy nhién, thir nghiém HPLC hodc thir nghiém

sinh hoc ¢6 thé dugc st dung dé xac dinh cac ndng do trong huyét trong.

Khoang cach lidu cling c6 thé dugc xac dinh bing cach st dung gia tri MEC.
Ché phim cén dugc ding bang cach st dung ché d6 ma duy tri ham luwong trong huyét
tuong & cao hon gid tri MEC trong 10-90% thoi gian, tt hon 1a tir 30 dén 90% va t6t
nhét 14 tir 50 d&n 90%.
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Trong truong hgp st dung cuc b hodc mirc 4o hép thu chon loc, nf‘)ng do cuc

b6 hitu hiéu cta thudc c6 thé khong lién quan t&i ndng d9 trong huyét twong.

Luong ché phdm dugc ding c6 thé phu thudc vao dbi tuong dugc didu tri, can
ning cia dbi trong, mirc dd nghiém trong clia chitng nhiém khudn, cach ding va danh

gié cia béc si ké don.

Ché phdm bdc 10 trong ban md ta ndy c6 thé duge danh gia vé hi¢u qua va doc
tinh bang cach sir dung cac phuong phap da biét. Vi du, doc tinh cta hop chit c6 thé
duge thiét 14p bang cach xac dinh doc tinh in vitro d6i v6i dong té bao, nhu dong té bao
cua dong vat c6 vii, va t6t hon 1a dong té bao clia ngudi. Két qua clia cac nghién ciru
ndy thuong du doan ddc tinh & ddng vat, nhu dong vat c6 vu, hodc cu thé hon 12 nguoi.
Theo céch khac, ddc tinh cta hop chit cu thd & miu dong vét, nhu chudt nhat, chudt
cdng, tho, hoic khi, c6 thé dugc xé4c dinh bang cach sir dung cac phuong phap da biét,
Hiéu qua cta hop chit cu thé c6 thd dugc thiét 1ap bing céach sir dung mét s phwong
phap dugc cong nhén, nhu phuong phép in vitro, mau dong vat, hodc thit nghiém 1am
sang & nguoi. Mgu in vitro dugc cong nhdn c6 & gin nhuw moi nhém tinh trang bénh.
Tuong ty, mau dong vat chép nhan dugc co thé dwoc sir dung dé thiét 1ap hiéu qua cla
c4c hoa chit @& didu tri cac tinh trang bénh nay. Khi chon mau dé x4c dinh hiéu qua,
ngudi ¢ hiéu biét trung binh trong linh vuc nay ¢6 thé dugce dinh huéng béi tinh trang
k¥ thuat dé lya chon mau, lidu Iuvong, va dudng diung thubc, va ché do thich hgp. Tét
nhién, thr nghiém lam sang & nguoi cling co thé dwoc sir dung dé xac dinh hidu qua

cda hop chat & nguoi.

Néu mubn, cac ché phdm c6 thé, c6 mit trong gbi hodc dung cu phan phéi ma
c6 thé chra mot hodc nhidu dang lidu don vi chtra hoat chit. G6i c6 thé, vi du, gém
kim loai hoc 14 chit déo, nhu géi dang vi. G6i hoic dung cu phan phéi ¢6 thé di kém
v6i huéng dan sir dung thudc. G6i hodc dung cu phan phbi ciing c6 thé kém theo luu ¥
c6 lién quan dén vét chira & dang dugc quy dinh boi co quan nha nude didu chinh vé
vi€c san Xuét, sir dung, hodc bén dugc phém, ma luu y nay thé hién su chép thuén cua

co quan nha nudce v& dang thubc @ ding cho ngudi hodc thu y. Luu y nay, vi dy, c6
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thé 1a nhan dugc phé chuin bsi U.S. Food and Drug Administration déi véi viéc ké
don thudc, hodc to in roi vé san phdm dwgc phé chuidn. Ché phdm chira hop chit theo
sang ché dugc bao ché trong chit mang duoc twong thich ciing c6 thé duge didu ché,
dugc dit trong vat chira thich hop, va duge dan nhan dé diéu trj tinh trang bénh duogc
chi dinh.

Vi du thyc hién sang ché
1. Dung cu

Thuc hién soi kinh hién vi Raman trén hé Renishaw 1000, v&i ning lugng kich
thich laze di6t dn dinh 385 nm va vt mang dugc 1am ngudi Peltier duge ting cudng
NIR dugc ndi véi thiét bi camera 1am bd do. Tién hanh do muc tiéu 50x hogc khoang

cach vat-vét kinh dai 20x trong khoang tin s§ 2000-100 cm’.,

Thu duge phd FT-Raman trén quang phd ké Bruker RFS100 véi ning luong
kich thich Nd:YAG 1064 nm, niang lugng laze 100 mW, va by do Ge. Sau muoi tu tia
quét dugc ghi lai trong khoang 25-3500 cm™!, & d6 phén giai 2 cm™.

Bruker D8; Bragg-Brentano, hinh hoc phéan xa; birc xa dong K(alpha), 40 kV/
40 mA; dudng phan ky thay ddi; bo do LynxEye véi cira s6 3°; kich thuéce budc, 0,02-
°2: thoi gian budc, 37 gidy. Quay cac miu (0,5 vong/gidy) trong qua trinh do.

Chuén bj mau: néi chung miu duge chudn bj ma khong c6 bat ky sy xir Iy dic
biét nao ngoai viée tac dung 4p suét nhe dé c6 dugc bé miat phing. Cac loai dung cu
gi{t mau tinh thé don silicon: a) dung cu giit tiéu chuén dé sang loc chit da hinh, d6 sau
0,1 mm, yéu ciu mau nhé hon 20 mg; b) d6 sdu 0,5 mm, dudong kinh khoang 12 mm,
khoang 40 mg dugc yéu ciu; ¢) do sau 1,0 mm, dudng kinh khoang 12 mm, khoang 80
mg yéu ciu. Cac miu thong thudng duge do dé hé. La Kapton hodc nép “vom” PMMA

ludn duge chi dinh trén dd thi nhidu xa véi sy nhan biét mAu.
2. Ché phim cua axit ty do dang tinh thé 1 (R = PO(OH),)

Vidul
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Didu ché dung dich 1 (R = PO(ONa),) trong H>0 va bd sung HCl IM @ tao ra
huyén phi min, ma, sau khi bb sung tetrahydrofuran (THF), dugc khudy va duoc loc.
Tinh thé rén thu duge 1 (R = PO(OH)2) dugc 1am khd trong chan khong, va, nhu dugc
thé hién trén FT-Raman (FTR) (Fig. 1), nhiéu xa bdt tia X (XRPD, Malvern
Mastersizer) (Fig. 2), quang phd hdng ngoai bién dbi phan tich nhiét lwvgng-Fourier
(TG-FTIR), va phép do nhiét luqng quét vi sai (DSC). Phép do DSC thé hién diém
néng chdy & 256,9°C tiép d6 1a sy phan hiy cia miu (Fig. 3).

Vidu?2

B6 sung tir tir HCI (6mL; 1M) vao 1 (R = PO(ONa),) (2 g) dugc hoa tan trong
10mL H0 dé tao ra huyén phii min chira chét rdn mau vang nhat. Sau khi bd sung tiép

5mL HO va 20mL THF, loc huyén phii va duoc 1am kho trong chan khong.
Viduy3

B6 sung tir tir HCI (8mL; 1M) vao 1 (R = PO(ONa),) (2 g) ma dugc hoa tan
trong 10mL H>O dé tao ra huyén phit min chtra chét rin mau vang nhat, bd sung tiép
25mL H,0. Loc chét rén, rira bing 10mL HCI 0,1M va 100mL nuéc va lam kh trong
chan khong.

Vidu4

B6 sung 15mL HCI (1M) va 30ml THF vao 1 (R = PO(ONa)y) (5 g) dugc hoa
tan trong 30mL nuéc dé tao ra huyén phil mau vang nhat, khudy trong thoi gian 30
phut ¢ nhiét dd trong phong va loc. Tao huyén phii chét rin thu duge trong 150mL
nude va khudy trong thdi gian 60 phut & nhiét d¢ trong phong. Sau d6 bb sung 50mL
THF VE‘lI khudy huyén phu trong thoi gian 18 gid. Loc huyén phii va rira chét rén bang
10mL HCI (0,1M) va 100mL nude va 1am kho trong chan khong (15 gio).

Vidys

B6 sung tir tir HCI (6mL; 1M) vao 1 (R = PO(ONa)y) (2 g) dugc hoa tan trong
15mL nuéc dé tao ra huyén phit mau vang nhat. Sau khi bd sung 20mL THF va 60mL
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nuée, khudy huyén phi trong thoi gian 18 gio, loc, va khudy chéit rén lai trong 6mL
HCI (1M) trong thoi gian 15 pht. Sau do, loc huyén phi va 1am kho chit rén trong
chin khong.

Vidué6

Bb sung HCI (9mL; 1M) vao 1 (R = PO(ONa),) (3 g) dugc hoa tan trong 35mL
nuée dé tao ra huyén phit mau vang nhat. Sau khi bd sung 20mL THF, khudy huyén
phu trong thoi gian 30 phut ¢ nhiét do trong phong va sau do loc. Rira chét ran thu
duge bang 20mL HCI (0,1 M) va nude va duge 1am kho trong chén khong.

Vidu7

B6 sung dihydro phosphat rin vao thé tich DMSO hoic N-metylpyrolidinon &
nhiét do khoang 50°C cho dén khi khong hoa tan thém mudi nita. Sau d6, gia nhiét
dung dich chtra mubi duge tao huyén phi cho dén khi chét rin con lai hoa tan, va dung
dich duoc loc khi néng va dugc yén cho ngudi, khi nd ling tinh thé cta dihydro

phosphat.
Vidu8

Dung dich dihydro phosphat dugc didu ché trong DMSO hoic N-
metylpyrolidinon va dugc loc. B sung etanol vao dung dich da loc kém khudy cho dén
khi dung dich tré nén dyc. Sau d6 nging khudy, va dit 16p etanol mot cach cin than

1én trén dung dich duc, ma duoc d8 yeén, khi n6 ling tinh thé cta dihydro phosphat.
Vidu9

Dung dich dihydro phosphat dugc diéu ché trong DMSO hogc N-
metylpyrolidinon va dugc loc. Sau d6, cho dung dich da loc tiép xuc v6i hoi etanol, vi
du bing céach dit vat chira dung dich m& va vét chira etanol mé cung trong binh kin sao
cho hai vat chtra c6 chung khoang khong gian phia trén bén trong binh. Khi dirg, vét
chira chira dung dich ling tinh thé ciia dihydro phosphat.

-34-



25718

Vidu 10

Diéu ché dung dich mudi cia dihydro phosphat, nhu mono- hodc dinatri
phosphat. Dung dich nay c6 thé dugc didu ché bang cac phuong phap nhu don gian 13
hoa tan mAu dinatri phosphat rin trong nuéc, hodc bang cach bd sung dihydro phosphat
vao dung dich bazo trong nudc di manh dé gan nhu loai proton ciia dihydro phosphat.
Viéc nhén biét bazo thich hop 1 vin d& théng thuong dbi véi nha héa hoc thyc hanh.
Thong thuong, dung dich mudi cta dihydro phosphat thu dugc sau d6 duge loc, va b
sung axit vao phén loc @8 cung cip proton cho mubi va gy két tinh dihydro phosphat.
Trong vi dy thdng thuong, dihydro phosphat dugc bd sung vao dung dich trong nuéc
chira NaOH hodc NayCO; dé tao ra dung dich dinatri phosphat, ma sau khi loc duge bd
sung HCI trong nudc hodc thé khi dé tai tao ra dihydro phosphat, ma ling duéi dang
tinh thé.

Nhim thuc hién muc dich duge, c6 lgi néu st dung axit va bazo c6 thé dugc
dung trong quy trinh nay, nhu cac chit dugc bién soan trong tai liéu Handbook of
Pharmaceutical Salts: Properties, Selection and Use. (P. Heinrich Stahl and Camille G.
Wermuth, eds.) International Union of Pure and Applied Chemistry, Wiley-VCH 2002
and L.D. Bighley, SM. Berge, D.C. Monkhouse, trong “Encyclopedia of
Pharmaceutical Technology’. Eds. J. Swarbrick and J.C. Boylan, Vol. 13, Marcel
Dekker, Inc., New York, Basel, Hong Kong 1995, pp. 453-499 thdo luan chi tiét v& cac

muoi nay.

Ngudi ¢ hiéu biét trung binh trong linh vyc k¥ thuat nay hiéu 5 ring, cac yéu
td cha cac phuwong phép trén day co thé duoc két hop. Vi du, dung dich dihydro
phosphat trong DMSO hodc N-metylpyrolidinon c6 thé dugc diéu ché & mot nhiét do,
dung mdi thtr hai nhu etanol dugc bd sung, va dung dich thu dugc dugc dé ngudi.
Tuong tw, hdn hgp céc dung moi c6 thé duoc sir dung thay cho dung moi tinh khiét,
nhur da biét d6i véi ngudi c6 hiéu biét trung binh trong linh vuc két tinh hop chit. Hon

nita, cac dung mdi khac va hdn hgp cua ching ciing c6 thé dugc st dung.
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Phén tich nguyén t& dbi véi Ci7HisFN6O6P (duge do/duge tinh toan) C 43,9
(44,8); H3,6 (3,7); N 18,1 (18,4); 0 21,2 (22,1); F 4,2 (4,2); P 6,7 (6.8).

Vidu 1l

Po c& hat biang cach sit dung Malvern Mastersizer. Tuén theo céc chi dan lay
mAu ma théng nhét vé6i chi din ciia nha san xuét thiét bi. MAu duge chuén bj bang cach

tao huyén phu trong 1-2ml nuéc da kht ion va tao &m trong thoi gian 3 phut.

Sy phan b ¢ hat 14y 1am vi du ctia nguyén liéu tinh thé nhu dwgc mod ta trong

cac vi du tir 1 dén 10 trén ddy duogc trinh bay trén Fig. 10 va trong Bang 3 dudi day:

Bang 3: Sw phan b6 ¢& hat thong thudng (quy trinh khong diéu chinh)

L6 02090054 D10 (um) D50 (um) D90 (um)

Trung binh 0,28 0,79 44

Vi du 12: Thir nghiém diéu chinh c& hat

Thiét bj phan tng loai 22-L. dugc nap HCI 1M (1,95 L, 2,2 duong lugng) va
etanol (1,6 L, 4 thé tich), va dung dich dugc gia nhiét d&én 70°C. Thiét bi phan tmg loai
12-L riéng 1é lép v6i thiét bi suc khi dé quan sat su thoét khi dugc nap TR-701FA [0,4
kg, AMRI 16 # DUG-AH-166(2)], nuéc (2,8 L, 7 th8 tich), va etanol (0,4 L, 1 thé tich).
Bin nhio dugc khudy & nhiét do méi truong va 5% khéi lugng NaHCOs trong nudce
duge bd sung qua bom nhu dong trong thoi gian 30 phit. Khong quan sat thiy su tao
bot, tuy nhién sy thoat khi manh mé& quan sat dugc qua thiét bi suc khi. Khi hoan thanh
viéc bd sung, dung dich mau vang trong c¢6 d6 pH = 6,6. Dung dich TR-701 trong nudc
duge bd sung qua bom nhu dong vao dung dich etanol/HCI trong thoi gian 90 phut.
Khi hoan thanh viéc bd sung, d6 pH ctia hdn hop phan tng 1a 1,9 va hdn hop phan g
duoc 1am ngudi dén 30°C. Miu bun nho duge rit ra d& phén tich bang kinh hién vi
quang hoc. Bun nhdo dugc loc qua vai loc polypropylen va thiét bj phan (mg va banh
loc dugc rira bing nuée (5 thé tich) va axeton (5 thé tich). Tng thoi gian loc bao gbm

buéc rira 1a 12 phat. Chét rin dugc lam kh trong méi truong c6 do chan khong cao &
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nhiét d6 50°C thu duge 391,7 g TR-701FA duoc tai két tia (98% hiéu suit). Phén tich
bing 'H NMR théng nhit véi cdu tric duge chi dinh. Phan tich HPLC (Phwong phap
A): 98,8% (AUC) fr = 5,2 phut. Ham luong ciia etanol du bang phan tich 'H NMR 1a
0,03%, ham lwong nuée 12 0,15% bing phép chuin d6 Karl Fischer, va him luong natri

13 5 phén triéu (ppm).

Co hat dugc do b%mg cach str dung kinh hién vi tn xa laze Malvern Mastersizer.
Tuan theo céc chi din 14y miu ma théng nhit v6i chi din cla nha san xuét thiét bi.
M3u duge didu ché bing cach tao huyén phil trong 1-2ml nuéc di khir ion va tao 4m

trong thoi gian 3 phit. Dit liéu nhiéu xa laze dugc néu trén Fig. 11 va trong bang 4

dudi day.

Bang 4

L6 JAS-I-45 D10 (um) D50 (um) D90 (um)
Trung binh 0,45 14,13 38,42

Trong thir nghiém khac, sy phan bd c& hat thong thudng st dung phuong phép
diéu chinh, nhu duoc néu trong vi du nay, duoc néu trén Fig. 12 va trong bang 5 dudi

day.

Bang 5: Su phan bd ¢& hat thong thudng (str dung quy trinh diu chinh c& hat)

L6 0209118 D10 (um) D50 (um) D90 (um)
Trung binh 3,3 27 66
Khoang str dung 1-5 1-40 45-80

Dang bao ché giai phong tirc thi va dang bao ché ding tinh mach dugc mé ta
trong cac vi du 13-14 duéi day duogc tao ra bang céch sir dung axit ty do dang tinh thé

trong d6 ¢ hat dugc didu chinh.
Vi du 13: Ché phdm giai phong tirc thi

Dang bao ché dinh tinh va dinh lugng cta vién nén (R)-3-(4-(2-(2-metyltetrazol-
5-yD)pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat 1 (R
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= PO(OH);) giai phéng tic thi (“Vién nén Torezolid Phosphat”), 200 mg, dugc thé

hién trong bang 6. T4t ca cac thanh phan dugc sir dung trong qua trinh san xut dugc

liét ké vai tiéu chuln chat lugng, chirc ndng, va phan trdm theo khoi lugng clua moi

thanh phan cu thé. Danh muc niy bao gbm tit ca cac nguyén liéu duge sir dung trong

qua trinh san xuat san pham thudc bat ké 1a ching c6 mdt trong sdn pham cudi cung

hay khong.

Bang 6: Ché phim vién nén Torezolid Phosphat, 200 mg

Thanh phin Tieu | Chircniing Vién nén 200 mg
chuin chat Khéilwgng | % (khéi
lwgng (mg/don vi) | lwgng/khéi
lwong)
Torezolid Phosphat! Ndi bo Hoat chit 200 50,0
Xenluloza vi tinh thé NF Chét pha loang 78,0 19,5
(Avicel PH-101)
Manitol? NF Chét pha loang 78,0 19,5
(Mannogen® EZ Spray
duoc l1am kho)
Povidon NF Chét két dinh 16,0 4,0
(Plasdone K-29/32)
Crospovidon NF. Chét gay ra 240 6,0
(Kollidon® CL)
Nudc tinh khiét? USP MBbi trudng tao -- -
hat
Magie Stearat NF Chét bbi tron 4,0 1,0
(HyQual®) ngudn goc
thuc véat
Téng Kkhdi hrgng vién 400,0 100,0
nén 15i!
Mau vang Opadry 11 Lép phtt mang 14,0 3.4
c6 mau

Nudec tinh khiét? USP Mbi trudng - -

, chat bao mang
Téng khdi lwong 414,0 103,4

Céc chit viét tit: NF = Cong thirc qubc gia (National Formulary); USP = Dugc dién Hoa Ky

(United States Pharmacopeia)
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! Luong thuc té coa torezolid phosphat duoc didu chinh dya trén hiéu luc cta 16 chét thudc
dugc str dung.

2 1 wong thuc té ctia manitol duge didu chinh dwa trén luong chét thudc duogc str dung.
3 Puoc loai bd trong qué trinh xtt 1y.

Vi du 14: Bt va dang bao ché dé tiém

(R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl
oxazolidin-2-on dihydro phosphat 1 (R = PO(OH)2) (“Torezolid Phosphat dé tiém”
hoic “TR-701 FA dé tiém”), 200 mg/lo nhé, dugc diéu ché & dang bao ché 13 bt vo
tring dugc 1am kho lanh dé tiém. TR-701 FA dé tiém dugc bao ché tai chd dusi dang
mudi dinatri bang cach sir dung natri hydroxit dé 14y loi thé @0 tan trong nudc cao clia

né (> 130 mg/mL).

TR-701 FA d tiém, 200 mg/lo nhd, dugc hoan nguyén v6i 4ml nude vo tring
dé tiém (WFI), USP dé tao ra 50 mg/mL dung dich. Thé tich liéu 1am sang thich hop
droc rat ra tr lo nhd va dugc bd sung vio | tinh mach (V) tai
non-di(2-etylhexyl)phtalat (DEHP) chtra 0,9% dung dich tiém natri clorua, USP (nudc
mudi) hodc 5% dung dich tiém dextroza, USP (dextroza). Dung dich IV thu dugc dugc
truyén bﬁng cach str dung dung dich non-DEHP dugc sép dat voi thiét bi loc ndi dong

0,22 pm.

Ché pham don vi chira dung dich hop chit TR-701 FA dé 1am kho lanh dugc thé
hién trong bang 7 va ché phdm don vi chita TR-701 FA dé tiém, 200 mg/lo nhé dugc
thé hién trong bang 8.
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Bang 7: Ché phim don vi chira dung dich hop chét TR-701 FA d 1am kho lanh

Thanh phan Chirc néng Luong ly thuyét

TR-701 FA Chét thudc 100 mg/mL

Manitol, bot, USP Chét don 50 mg/mL

Natri hydroxit, USP Tao thanh muéi tai chd, | B6 sung cho da dé diéu
diéu chinh d6 pH chinh d6 pH dén 7,75

Axit clohydric, NF Diéu chinh do pH B sung cho di dé diéu

chinh d6 pH dén 7,75
Nuéc dé tiém, USP/EP San xuét dung moi B6 sung cho dii 1,0mL

Bang 8: Ché phadm don vi chita TR-701 FA d tiém, 200 mg/lo nho

Thanh phan Chic ning Ly thuyét Quantity

TR-701 FA Chét thube 210 mg 2

Manitol, bot, USP Chét don 105 mg

Natri hydroxit, USP qu thanh muéi tai chd, Bb sung cho ) do dé diéu

diéu chinh d¢ pH chinh d6 pH dén 7,75

Axit clohydric, NF Diéu chinh d6 pH B6 sung cho du dé didu
| chinh d6 pH dén 7,75

Nudc dé tiém, USP/EP ® San xuét dung moi B6 sung cho du 2,1mL

2 Thé tich twong duong véi 210 mg TR-701 FA dugc db vao mdi lo nhé sao cho hoan
nguyén lo nho véi 4,0ml nude d8 tiém (thé tich cudi cing 4,2mL thu dugc do sy thay
thé thé tich ctia chét rdn dugc hoa tan) tao ra 50 mg/mL dung dich TR-701 FA ma s&
cho phép rit ham lugng danh dau.

b Nudc dé tiém vé co ban duge loai bd trong qu4 trinh 1am khé lanh.

Cong thirc mé san xut thong thuong ddi véi TR-701 FA @ tiém, 200 mg/lo
nhé duoc thé hién trong bang 9.
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Bang 9: Cong thirc mé thong thuong déi véi TR-701 FA dé tiém, 200 mg/lo nhé

Nguyén liéu Luong ly thuyét
TR-701 FA 400 g ®
Manitol, bot, USP 200 g
Natri hydroxit, NF B4 sung cho da dé diéu chinh d6 pH dén 7,75
Axit clohydric, NF B4 sung cho da dé diéu chinh d6 pH dén 7,75
Nude dé tiém, USP/EP B sung cho di 4276 g
Tong 4000mL
(~1900 1o nho)

2 Luong thuc té cia chat thuéc TR-701 FA cin dugc cin duoc didu chinh dya
trén hiéu luc.

Quy trinh san xuét duge t6m tét dudi day va so dd quy trinh dé didu ché dung
dich hop chét va dé loc vo tring, d8 ddy, va 1am khd lanh duoc thé hién trén céc hinh
v€ Fig. 8§ va Fig. 9.

Dung dich hop chét

Dung dich hop chét dugc diéu ché theo trinh ty duéi day:
B sung x4p xi 50% tong lugng nuéc dé tiém vao binh chira hop chét trir bi.

B6 sung TR-701 FA va trung hoa tir tir bang dung dich natri hydroxit trong khi

tron.
B0 sung va hoa tan manitol kém tron.

Do do pH cta dung dich thu dugc. Néu dung dich ndm ngoai khoang dich cta
do pH tix 7,70 dén 7,80, thi didu chinh do pH bing cach st dung natri hydroxit 1N hogc
axit clohydric 1N.

B0 sung nudc dé€ tiém den the tich cudi cung va tron.

Loc vd trung/dd dy/lam kho lanh
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Loc dung dich khéi 16n qua 2 bd loc dugc thir nghiém vé d6 dong nhét 0,22 pm
theo ddy va thu liy dung dich trong binh tiép nhan vo tring.

B sung ddy khéi lvgng dung dich dich vao lo nhé 20mL trong cac didu kién vo

trung.
Gai mot phan nit chin 1am khd lanh vao lo nho.
Lam khé lanh 1o nho theo chu ky thich hop.

Khi két thiic chu ky 1am kho lanh, 14p diy budng ngin bang nito va céc lo nhé

¢6 nat chin trong chan khong mot phén.
Bit kin lo nhé bing mii 14t.
Vidu 15

MAu axit ty do dang tinh thé ma dugc tao ra theo phwong phép tao ra axit tw do
duogc bdc 16 trong don yéu cdu cép bing sang ché ndp tai My sb 12/577,089, ma dugc
chuyén nhugng cho ciing bén nhan chuyén nhugng nhu trong don nay, va bang céch sir
dung céc phuong phép két tinh dugc mb ta trong ban mo ta nay, dugc két tinh theo céc
phuong phép dugc md ta trong ban md ta nay dugc xac dinh dic diém bing cach sir
dung HPLC va bao gdm cac ham lugng tap chét khac nhau nhu duge md ta trong bang
10 dudi day:

Bang 10

Céc tap chét cu thé dwoc | HPLC (TMLI1911) |NMT  0,5%  Rx600013
x4c dinh NMT  0,5%  Rx600024
NMT  0,5%  Rx600014
NMT  02%  Rx600023
NMT  05%  Rx600025
NMT  0,5%  Rx600020
NMT  2,0%  Rx600001
NMT 1,5% Rx600022
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Ngoai ra, mau axit tu do dang tinh thé gn nhu tinh khiét ctia dwoc tao ra theo
cac quy trinh khong dugc boc 16 trong cong bd bing My sé 20070155798 va dugce két
tinh theo cdc phuong phép duge md ta trong ban mo ta nay (dudi diy goi 1a "nguyén
liéu cua ching t6i"), duoc so sénh véi mau clia nguyén liéu duge séan xuit béi hang
Dong-A Pharm. Co. (dué6i day goi 12 “nguyén liéu Dong-A”), ma dugc cung cép cho
Trius Therapeutics Inc. trong khoang ndm 2007. Mitrc d§ hiéu nghiém ciia nguyén li€u
Dong-A bing xép xi 84% theo khéi lugng cia mAu so v6i mau tham khao gin nhu tinh
khiét; tuy nhién, do tinh khiét cua axit tu do dang tinh thé bang 94,1% theo khdi lugng
cia nguyén liéu dugc xac dinh bing HPLC nhu duoc chi ra duéi day. Do do, xap xi
10% tap chéit trong nguyén liéu Dong-A khong dugc xac dinh boi HPLC. So sanh
profin d6 tinh khiét dugc néu trong bang 11 duéi day:

Béang 11
Phén trim di¢n tich

Cua
Tén tap ching
chat RRT Dong A toi ID
600011 0,54 0,12 ND DA-1dime diphos
600013** 0,56 ND 0,08 Des-Me
UNK 0,65 0,07 ND
UNK 0,77 0,34 ND
UNK 0,86-0,88 | 0,07 0,03
600024 0,91 0,22 0,12 Pyrophosphat
UNK 0,94 0,07 ND
UNK 0,95 0,05 ND
600012 1 94,1 97,1 API
600023 1,08 0,14 ND N-1 Phosphoryl hoé
UNK 1,1 0,06 ND
UNK 1,14 0,05 ND
600025°%* 1,15 ND 0,27 Cip alkyl héa quéa mirc
UNK 1,2 0,07 ND
UNK 1,21 0,05 ND
UNK 1,31 0,05 ND
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UNK
UNK
600020
UNK
600001*
600022
600042**
600043**
600026*
UNK
UNK

1,39

1,47
1,5-1,51
1,56
1,67-1,688
1,72-1,73
1,79

1,8
2,27-2,28
2,34

2,4

0,26
0,35
0,2
~0,05
1,12
0,28
ND
ND
2,17
0,05
0,06
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0,04
0,08

0,63
1,2
0,12
0,15
0,06
ND
ND

Dime

TR-700

Bis

Di este dugc tron OA-700
Di este dugc tron OA-700
Clo

* %

Luong nguyén li€u ctia chung t61 <<Dong A

Luong tap chdt c6 mit trong nguyén liéu cla chiung t6i ma

khong c6 trong nguyén liéu Dong A
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Cic tap chét hitu co trong chét thuéc TR-701 FA

“Tén’ tap chat

Cau tric va tén héa hoc

Rx600013 N
N I
Des-metyl TR- | wi /" \,_/ \)\/o\ y:
701 N
F ng oH
dihydro ((5R)-3-{3-flo-4-[6-(2H-1,2,3,4-tetrazol-5-
yl)-3-pyridinyl]phenyl}-2-oxo0-1,3-oxazolan-5-
yl)metyl phosphat
Rx600024 o >\
‘Pyrophosphat’ /’I“\N/: \:N 3/ Q N\/K/o\ /
F HO/P\O
trihydro ((5SR)-3-{3-flo-4-[6-(1-metyl-1H-1,2,3,4-
tetraazol-5-yl)-3-pyridinyl]phenyl}-2-oxo0-1,3-
oxazolan-5-yl)metyl pyrophosphat
Rx600014 =" — H
Lo/ L .,
P - 7N N N
Vong mo F o on

dihydro 3-{3-flo-4-[6-(2-metyl-2H-1,2,3,4-tetraazol-
5-y1)-3-pyridinyl]anilin}-2-hydroxypropyl phosphat
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‘Tén’ tap chat | CAu tric va tén hoéa hoc

Rx600023 3
_ N (T )~
‘chit ddng phan | {_ )\ / e

dihydro ((5R)-3-{3-flo-4-[6-(1-metyl-1H-1,2,3,4-
tetraazol-5-y1)-3-pyridinyl]phenyl}-2-oxo-1,3-
oxazolan-5-yl)metyl phosphat

Rx600025 \ _ >Lo O} \/OH

N
p I N
‘tap chét alkyl | M~ M/ e Lo
héa - phosphoryl
hoé qué muc’

(R)-1-((3-(3-flo-4-(6-(2-metyl-2H-tetrazol-5-
yl)pyridin-3-yl)phenyl)-2-oxooxazolidin-5-
yl)metoxy)-3-hydroxypropan-2-yl dihydro phosphat;

(R)-3-((3-(3-flo-4-(6-(2-metyl-2H-tetrazol-5-
yl)pyridin-3-yl)phenyl)-2-oxooxazolidin-5-
yl)metoxy)-2-hydroxypropyl dihydro phosphate
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“Tén’ tap chét

Cau tric va tén héa hoc

Rx600020

‘tap chit dime’

dihydro bis-O-O’-[(5R)-3-{3-flo-4-[6-(2-metyl-2H-
1,2,3,4-tetrazol-5-y1)-3-pyridinyl]phenyl}-2-oxo-1,3-
oxazolidin-5-ylJmetyl pyrophosphat

Rx600026 ]
S o~
“Clo” /N\N/ \N / \)\/CI
¢

(R)-5-(clometyl)-3-(3-flo-4-(6-(2-metyl-2H-tetrazol-

5-yl)pyridin-3-yl)phenyl)oxazolidin-2-on
Rx600001 ]

=N - %o

TR-700

5R)-3-{3-flo-4-[6-(2-metyl-2H-1,2,3,4-tetrazol-5-yl)-
pyridin-3-yl]-phenyl}-5-hydroxymetyl-1,3-
oxazolidin-2-on
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“Tén’ tap chit

Cau tric va tén hoa hoc

Rx600022

‘Bis phosphat’

hydro bis-O-O’-[(5R)-3-{3-flo-4-[6-(2-metyl-2H-
1,2,3,4-tetrazol-5-yl)-3-pyridinyl|phenyl}-2-oxo-1,3-
oxazolidin-5-ylJmetyl phosphat

Rx600042

0

=N - %o
| p, \ / N OH
P N O\/S

F

Ao
o~ P\
OH

~r

3-{[(5R)-3-{3-flo-4-[6-(2-metyl-2 H-tetrazol-5-
yl)pyridin-3-yl]phenyl}-2-oxo0-1,3-o0xazolidin-5-
yl]metoxy }-2-hydroxypropyl [(5R)-3-{3-flo-4-[6-(2-
metyl-2H-tetrazol-5-yl)pyridin-3-yl]phenyl}-2-oxo-
1,3-oxazolidin-5-ylJmetyl hydro phosphat
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“Tén’ tap chét

| Cau triic va tén héa hoc

Rx600043

[o]

F N/( H

<

o}
o]
o]
HO_
&0

/
/ P\o

N 0

T

(o]

2-{[(5R)-3-{3-flo-4-[6-(2-metyl-2 H-tetrazol-5-
yD)pyridin-3-yl]phenyl }-2-oxo0-1,3-oxazolidin-5-
ylJmetoxy }-1-hydroxyetyl [(5R)-3-{3-flo-4-[6-(2-
metyl-2H-tetrazol-5-yl)pyridin-3-yl]phenyl}-2-oxo-
1,3-oxazolidin-5-yl]metyl hydro phosphat

-49-




25718

YEU CAUBAO HO

1. Hat tinh thé chéra it nhit khoang 96% khdi lugng hop chét (R)-3-(4-(2-(2-
metyltetrazol-5-yl)pyridin-5-yl1)-3-flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro
phosphat; dugc dic trung boi dit lidu nhifu xa mdu bt tia X bao gdm céc dinh &
14,7°, 15,2°, 16,6°, 20,3°, 26,8°, va 28,2°,

trong d6 phan con lai cia hat tinh thé nay chira it nhit mot hop chét duoc chon

tir nhém bao gdm:

2. Hat tinh thé theo diém 1, trong do phﬁn coOn lai cda hat tinh thé nay con chua it nhét

mot hop chit dugc chon tir nhém bao gbm:

=t =
e AW \/I\/"“\.P(o0
b,
L
r
7y
J
A
/
va
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/

o\ <
< 1.

{

HG

3. Hat tinh thé theo didm 2, trong d6 phin con lai ciia hat tinh thé ndy con chira hop

chét:

4. Hat tinh thé theo diém 3, trong d6 phin con lai cia hat tinh thé ndy con chira it nhit

mot hop chét duge chon tir nhém bao g(‘A)m:

=
N
\_/
Nexs.
/
.-—-‘H\N;ﬁu

va
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N Ny Pj’o

HO/ OH

5. Hat tinh thé theo diém 4, trong d6 phan con lai ciia hat tinh thé ndy con chtra hop
chét:

N
IL"“/ \/l\/
of\»oH |

6. Hat tinh thé theo diém 1, trong d6 dudng kinh trung binh khdi bang it nhit khoang
1,0 pm.

7. Duoc phém chtra hat tinh thé theo diém 1 va it nhét mot chit mang, t4 dugc hoic
chét pha loing dugc dung.

8. Hdn hop phan tmg chira hat tinh thé theo diém 1 va bazo.
9. Hdn hgp phan ng theo diém 8, trong d6 bazo 13 natri hydroxit.

10. Dugc phdm chira san phim dugc lam kho lanh ctia hdn hop phan tng theo diém 8,

trong d6 dugc phidm nay bao gdm:

O
Ny N — >¥
TN NS

Ny \N / \J\/OR

trong d6 R=PO(ONa)y;

it nhat mdt hop chét duge chon tir nhém bao gbm:
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~ OH
F
va
Q
OH
H
-—OH
{

va it nhAt mot chit mang, t4 dugc, hoic chét pha lodng duge dung.

11. Duoc phim theo diém 10, trong d6 dugc phim nay con bao gdm it nhit moét hop

chit dugc chon tir nhém bao gdm:

W' o
l’%

Lo

m

~zT N
.

va

-53-



25718

o]

=N - >\o

A\ A

F

13. Dugc phdm theo diém 7, trong d6 dugc phdm nay & dang lidu ding qua dudng

miéng.

14. Bot kho lanh dé tiém dugc san xuét bing quy trinh bao gbm budc tron hop chét cé

] ,
NN = >\\
E‘-:N\: \:N /> . N\j\/OR

trong 6 R = PO(OH),, v6i dung dich natri hydroxit dé tao thanh mudi dinatri ctia hop

cong thic:

chit nay va sau d6 1am kho lanh dung dich thu dugc.

15. Dugc phdm chira hat tinh thé theo diém 1 dugc san xuét bing quy trinh bao gdm
budc cho mudi cia (R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-y1)-3-flophenyl)-5-
hydroxyfnetyl oxazolidin-2-on dihydro phosphat tiép xtc vé6i dung dich axit.

16. Duogc phém theo diém 15, trong d6 dung dich axit bao gbm (a) HCI va etanol, ho#ic
(b) HCI va tetrahydrofuran.
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17. Dugc phdm theo diém 15, trong d6 quy trinh san xuét hat tinh thé c6 trong duoc

phém con bao gém budc loc hat tinh thé ra khoi dich ndi.

18. Dugc phim theo diém 17, trong d6 quy trinh san xudt hat tinh thé c6 trong dugc

phim con bao gdm budce 1am khd hat tinh thé.

19. Hat tinh thé chira it nhit khoang 96% khéi lwong hop chét (R)-3-(4-(2-(2-metyl-
tetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-hydroxymetyl ~ oxazolidin-2-on  dihydro
phosphat,

trong do ph?m con lai cia hat tinh thé chira it nh4t mot hop chit duoc chon tir

nhém bao gom:

o]
P Ye e
~ N~ N N \,K,O i
y \,g
O
b
!
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trong d6 duong kinh trung binh khéi clia hat tinh thé bang it nhét 12 khoang 1,0
pm; 90% tdng thé tich hat ctia cac hat c6 dudng kinh trung binh bing it nhét 12 khoang
45 pm; va/hodc 10% tdng thé tich hat ciia cac hat c6 dudng kinh trung binh bang it
nhét 12 khoang 0,5 pm; va

trong d6 hat tinh thé c6 mau nhidu xa bot tia X bao gém cac dinh sau: 14,7°,
15,2°, 16,6°, 20,3°, 26,8°, va 28,2°.

20. Hat tinh thé theo diém 6, trong d6 90% tbng thé tich hat cia cac hat ¢6 dudng kinh
trung binh bang it nhét 13 khoang 45 um; va/hodc 10% tdng thé tich hat cta céc hat c6
duong kinh trung binh bing it nhét 12 khoang 0,5 pm.

21. Hat tinh thé theo diém 19 hodc diém 20 con bao gbm it hon 1% khbi lugng ciia
(R)-5-(clometyl)-3-(3-flo-4-(6-(2-metyl-2H-tetrazol-5-yl)pyridin-3-

yl)phenyl)oxazolidin-2-on c6 cong thirc sau:
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22. Hat tinh th8 theo diém 21 chira it nhét khoang 97% khéi lwong hop chéit (R)-3-(4-
(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-flophenyl)-5-hydroxymetyl  oxazolidin-2-on
dihydro phosphat.

23. Hat tinh thé theo diém 19 hogc diém 20 con bao gém it hon 1% khéi luong cta hop

chat ¢6 cong thirc sau:

N = e
/E\I‘?@Q N\j}\/OI'I.

24. Hat tinh thé theo didm 23 chira it nh4t khoang 97% khdi lwong hop chét (R)-3-(4-
(2-(2-metyltetrazol-5-yl)pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl ~ oxazolidin-2-on
dihydro phosphat.

25. Hat tinh thd chtra it nhét khoang 96% khdi luong hop chit (R)-3-(4-(2-(2-
metyltetrazol-5-yl)pyridin-5-y1)-3-flo-phenyl)-5-hydroxymetyl oxazolidin-2-on
dihydro phosphat; va it nhit mot hop chit dugc chon tir nhém bao gdm:
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trong d6 hat tinh thé c¢6 mau nhiéu xa bot tia X bao gém cac dinh sau: 14,7°,
15,2°, 16,6°, 20,3°, 26,8°, va 28,2°.

26. Hat tinh thé theo diém 19 hodc diém 20, dugc dic trung bdi mau DSC c6 cac dinh
endo-endo ¢ nhiét 4§ khoang 255-258°C.

27. Dugc phém chira hat tinh thé theo diém 19 hogic didm 20 va it nhit mot chét mang,

t4 dugc hodc chét pha lodng dugc dung;
trong d6 hat tinh thé 14 hat tinh thé trong dugc phim.

28. Duoc phém theo diém 27, trong d6 chit mang, t4 dugc hoc chét pha lodng dugc
dung 1a it nhit moét thanh phén dugc chon tr nhém bao gé)m manitol,

polyvinylpyrolidon, polyvinylpyrolidon lién két ngang, va magie stearat.
29. Hdn hop phén tmg chira hat tinh thé theo diém 1 hogc diém 25 va bazo.
30. H3n hop phan tmg theo diém 29, trong d6 bazo 1a natri hydroxit.

31. Dugc phdm chita san pham duoc 1am kho lanh cua h&n hop phén mg theo diém 29,

bao gom:
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N
IEWE-.‘N \§¢ / }‘\/I\/OR

trong d6 R=PO(ONa)a.

32. Dugc phim bao gdm hdn hgp chira it nhét khoang 96% khéi lugng ctia hop chét c6

cong thirc sau:

trong d6 R=PO(ONa)

trong d6 phan con lai cia hdn hop chua it nhit mot mudi cta hop chit duge

chon tir nhém bao gdm:

IIO/ \OIL
eN — ())\0 o‘p Jou
| N /

N O OH
/Ns N N \J\/O
¥ OH

-59-



va
=y
—_N
\N/ | \
Nz
O
F N/<
L(Q\ HO
a/\e
HO\P P
“_\\“"-0/ \\‘o
F )
N o
= \[(
N
N2 SN\ / o
\ N
N—N

va
it nhAt mot chat mang, ta dugc hoic chét pha loadng dugc dung.

33. Duoc pham theo diém 32, trong d6 hdn hop nay con chita it hon 1% khéi lvong cia

-60-



25718

4]

34. Dugc phim theo diém 33, trong d6 hdn hop nay chira it nhit khoang 97% khéi

lugng cua:

trong d6 R=PO(ONa)..

35. Dugc phdm theo diém 32, trong d6 hdn hop nay con chita it hon 1% khéi luong cia

36. Dugc phdm theo diém 35, trong d6 hdn hop nay chira it nhit khoang 97% khéi

lugng cua:

trong d6 R=PO(ONa)>.

37. Quy trinh tao hat tinh thé theo diém 1 hogc diém 25, quy trinh nay bao gdm budc
1am kho hat tinh thé.

-61-



25718

38. Quy trinh theo diém 37 con bao gdm budc loc hat tinh thé ra khéi dich ndi truée

budc lam kho.

39. Quy trinh theo diém 38 con bao gdm buéc cho mudi ciia (R)-3-(4-(2-(2-
metyltetrazol-5-yl)-pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl oxazolidin-2-on
dihydro phosphat dang tinh thé tiép xtic ngay v6i dung dich axit ¢ tao thanh (R)-3-(4-
(2-(2-metyltetrazol-5-yl)pyridin-5-y1)-3-flophenyl)-5-hydroxymetyl  oxazolidin-2-on
dihydro phosphat dang tinh thé truéc buée loc.

40. Quy trinh theo diém 39, trong d6 dung dich axit bao gbém HCl va etanol, hoic HCI
va THF.

41. Quy trinh tao hat tinh thé theo diém 19 hodc diém 20, quy trinh nay bao gbdm budc
1am khd hat tinh thé.

42. Duoc phém chira hat tinh thé theo diém 1 hoic didm 25 va it nhat mot chit mang,
ta dugc hogc chit pha loang duoc dung; trong d6 hat tinh thé 13 hat tinh thé trong dugc
phém.

43. Dugc phidm chira hop chit (R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-y1)-3-
flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat va hop chit:

44. Dugc phdm chira hop chét (R)-3-(4-(2-(2-metyltetrazol-5-yl)pyridin-5-yl)-3-
flophenyl)-5-hydroxymetyl oxazolidin-2-on dihydro phosphat va hop chét:

OH

Q
N e ). i
nN= O OH (O=P—0H.
f\} N\/'\/ \/’\/I
PR N O O

¥
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45. Hop chit:

0
=N = )\o
N
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Vién nén Torezolid Phosphat, 200mg, So’ dd quy trinh san xuét

Xenluloza vi tinh thé
Torezolid Phosphat
Manitol
Providon
Crospovidon (mdt phan)_

Sang

Nuwéc

Sang

Crospovidon (mdt phan)
Magie stearat

Tron

Ap dung phi mang

Huyén phu pha
Mau vang Opadry Il

FIG. 7
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SO DO QUY TRINH SAN XUAT BOI VOI DUNG DICH
HOP CHAT TR-701 FA DE LAM KHO LANH

Hoa tan va tron
Nuwéc dé tiem

Natri hydroxit
TR-701 FA
Manitol
H<77 H>7,8
P Po pH P
w_— 7.7%)
Piéu chinh d6 PH : biéu chinh d PH
bang natri pH=7,73d6n7,8 bang gxit
hydroxit 1IN clohydric 1N

B& sung nwéc dé
tiém cho da khéi
lwgng dich

FIG. 8
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SO’ PO QUY TRINH SAN XUAT DOI VO'I TR-701 BE TIEM
200 MG/LQ NHO: LQC VO TRUNG, PO, VA LAM KHO LANH

Dung dich khéi 16n

]

Loc ¥6 truhg
(20,22 um)

|

D& khai lgng dich
vao lo nha 20 mL

|
Gai mot phan ndt chin
vao lonhé va
lam khd lanh

|

Nut chan trong chan
khdng c6 nito

Mii ¢6 nut bit gé_p nép
bat ra trén may déng goi

FIG. 9
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