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(57) Séang ché dé cap dén dugc pham liposom chira axit 2-{[5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-
{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic, ¢ day dugc goi 1a ‘hop
chat A’, hodc mudi duoc dung ctia né. Cu thé hon, sang ché dé cap dén thé mang liposom,
ché pham ¢6 dic hitu co chta hop chat A, va duogc pham dé dung theo duong ngoai tiéu
hoa chtra liposom va hop chat A. Ngoai ra, sang ché con dé cap dén to hop bao gom (1)
dugc pham va (ii) mot hodc nhiéu tic nhan c6 hoat tinh diéu tri, dé sir dung dong thoi, tuan
tu hodc riéng biét; va bo kit chta (i) thé mang liposom, va (ii) ché pham c6 dic hitu co.
Céc ché phém nay 1a hiru dung dé diéu tri ung thu. “Hop chat A’ nhu duoc sir dung ¢ day
bao gdm tat ca cac chat dong phén d6i anh, chat dong phan khong d6i quang, va chat dong
phan atrop cua no, hodc cac hdn hop cua chung, va ciing tiy ¥ chira cac mudi duge dung
cua chung.
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Linh viee k§ thuat dwoc dé cap

Sang ché dé cap dén duoc phdm liposom chura axit 2-{[5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-yl]oxy }-3-
(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic, & day dugc goi la
‘hop chat A’, hodc mubi dugc dung cta hop chét nay, chit 6n dinh phospholipit tich
dién 4m hodc phan cuc, va chét 6n dinh chéng lai sy gel hoa trong do chéit 6n dinh chéng
lai sy gel héa nay 1a polyme duge chon tir PEG300 va PEG400, hodc chit dién giai ma
1 natri clorua. Sang ché con dé cap dén ché pham c6 dic hitu co chira hgp chit A, chit
on dinh phospholipit tich dién am hodc phan cuc, va chit 6n dinh chéng lai su gel hoa
trong do chét 6n dinh chéng lai su gel hoa 1a polyme dugc chon tt PEG300 va PEG400,
hodc chét dién giai ma 1a natri clorua, va duoc phim dé dung theo duong ngoai dudong
tiéu hoa chira liposom va hop chét A, chat 6n dinh phospholipit tich dién 4m hozc phan
cuc, va chét 6n dinh chdng lai su gel hoa trong d6 chét on dinh chdng lai su gel hoa 1a
polyme dugc chon tir PEG300 va PEG400, hodc chét dién gidi ma 1a natri clorua. Céc
ché phdm nay 13 hitu dung trong diéu tri bénh ung thu. ‘Hop chit A’ nhu dugc sir dung
& diy bao gOm tt ca cac chit ddng phan dbi anh, chat dong phan khong déi quang, va
chit ddng phan atrop ctia n6, hodc cac hdn hop ciia ching, va ciing tiy y bao gdm cac

mudi duge dung cua chung.

Tinh trang ky thuit cia siang ché

Céng thirc cau triic cua hop chat A 1a:
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HO

Axit 2-{[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl } -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)propanoic.

Theo mot phuong an cu thé, hop chat A 1a:

HO

Axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic. Theo phuong an khac, hop
chét A sir dung trong ché phdm mé ta & ddy 1a phéan tir tu do (khong phai mudi ciia no).

Viée diéu ché hop chit A, viéc sit dung hop chét nay lam chét @c ché Mcl-1 dé
diéu tri ung thu va duoc phdm phéi ché ciia né, duge mo ta trong WO 2015/097123.
Viéc diéu ché dugc boc 16 cu thé trong vi du 30 cia WO 2015/097123.
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Hop chét A 12 hop chét hoat quang, c6 mot tim khong ddi xtmg va truc khong
d6i xtng. N6 ¢6 kha ning hoa tan trong nudc han ché theo tit ca cac do pH, bao gdm ca
cac d6 pH thich hop vé mat sinh ly. Nham dé cho phép st dung hop chat A mot cach an
toan va hiéu qua, va dé tao ra cac tac dung tri li€u mong mubn, hop chit A can phai

duoc hoa tan.

C6 cac phuong thirc khac nhau dé hoa tan cac hop chit hoa tan kém dé dung theo
duong ngoai tiéu hoa. Cac phuong phap dién hinh d6 1a tdi wu hoa do pH hozc st dung
cac dong dung méi (vi du, PEG300, PEG400, propylen glycol, hoic etanol). Vi Iy do
bat ky, néu cac phuong phap nay khong kha thi, thi c¢6 thé can nhic viéc st dung chit
hoat dong bé mit (vi du, Tween® 80 hodac Cremophor EL®). Tuy nhién, cic kiéu chét
hoat dong bé mat nay thuong kéo theo cac tac dung bét loi. Xyclodextrin dugce thiét lap
lam tac nh4n hoa tan an toan, van c6 han ché vi ching khong phai 14 cc chét hoa tan
hiéu qua dbi v6i tat ca cac hop chat. Ngoai ra, cac hop chét véi do hoa tan cao trong cac
dau ty nhién (vi dy, Propofol) ¢ thé dugc hoa tan trong cac nhil twong béo ngoai duong
ti€u hoa.

Kha nang khic dé hoa tan cac hop chat hoa tan kém dé 1a st dung cic
phospholipit (van Hoogevest P., Xiangli L., and Alfred F. “Drug delivery strategies for
poorly water-soluble drugs: the industrial perspective” Expert Opinion on Drug
Delivery 2011, 8(11), 1481-1500). Do d6, ban than céc phospholipit c6 mat nhu mdt
cong cu b sung dé hoa tan hop chéit hoa tan kém ngoai cac phuong phap thong thuong.
Tuy nhién, kha nang hoa tan cia mot sé hop chéat hoa tan kém nhéat dinh béi cac

phospholipit 14 khong thé du doan duoc.
Ban chit k§ thuit ciia sang ché

Muc dich cta sang ché nay 1a dé cap dén ché pham ma c6 thé st dung duoc mot
cach thuén tién dé hoa tan va phan phéi hop chét A theo duong ngoai tiéu hoa. Cu thé,
can phai tao ra dugc duge phim cta hop chit A ma duoc phdm nay an toan va hiéu qua.
Muc dich khac 1a dé cap dén ché phim ma n6 on dinh trong cac diéu kién va do chia
thich hop, va cho phép dung mét liéu lugng hop chit A thich hop trong mot thang thoi
gian hop ly. Theo muc dich khéac, ché pham cén phai c6 kha nang duoc san xuit bang

mot quy trinh tin cay va thiét thuc.
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Sang ché dé cap dén ché phim chira hop chat A, chat on dinh phospholipit tich
dién 4m hozc phan cuc, va chit 6n dinh chéng lai su gel hoa trong d6 chit 6n dinh chdng
lai su gel hoéa nay 1a polyme dugce chon tr PEG300 va PEG400, hodc chét dién giai ma
1a natri clorua, thich hop dé dung theo dudong ngoai ti€u hda cho bénh nhan. Cu thé, viéc
ding nhu vay 1a theo dudng tiém hodc truyén tinh mach. Séng ché con dé cap dén hai
ché phdm riéng biét ma c6 thé duoc tron két hgp véi nhau ngay trude khi ding cho bénh
nhan, nhdm dé tao ra ché phim thich hop dé ding. Mot ché pham dé tron két hop 1a ché
phim c¢6 dic hitu co chira hop chit A, chét dn dinh phospholipit tich dién 4m hodc phan
cuc, va chét én dinh chdng lai su gel hoa trong d6 chét on dinh chéng lai sy gel hoa nay
1a polyme dugc chon tir PEG300 va PEG400, hoac chat dién giai ma la natri clorua, va
ché phim thr hai dé tron 1a thé mang liposom. Khi hai ché phim riéng biét duoc tron
két hop v&i nhau, hop chit A dugc nap vao trong cic liposom bén trong thé mang
liposom, cho phép hoa tan hop chit A, va tao ra duoc pham liposom thich hop dé sir

dung trong 1am sang.

Sang ché dé cap dén ché phdm chira hop chat A, chat 6n dinh phospholipit tich
dién 4m hodc phan cuc, va chit dn dinh chéng lai su gel hoa trong d6 chat 6n dinh chéng
lai su gel hoa nay 1a polyme duoc chon tir PEG300 va PEG400, hodc chét dién giai ma
1a natri clorua, ma duy tri dugc do 4n dinh hoa hoc cta hop chit A. Vi du, su tao ra chét
ddng phan atrop va/hodc cac san phim oxy héa va/hodc cac san pham thoai bién, dugc

han ché.

Sang ché dé cap dén ché phdm chira hop chét A, chat én dinh phospholipit tich
dién am hodc phan cuc, va chit én dinh chdng lai su gel hoa trong d6 chat 6n dinh chéng
lai su gel hoa nay 1a polyme dugc chon tir PEG300 va PEG400, hoac chét dién giai ma
1a natri clorua, trong do ché phém nay c6 do 6n dinh vat ly t6i wu, vi du, tranh duoc su
hinh thanh gel va/hodc tranh dugc sy két tia cia cac thanh phan. Mot cach bét ngd da
phat hién ra rang, cac ché pham chtra hop chit A ¢6 xu huéng gel hoa, bang cach d6 ché
phim tao thanh gel. Qua trinh gel hoa nhu véy c6 thé hodc khong thé dio nguge dugc.
Qua trinh gel hoa phuc tap hodc ngin chan viée thao tac dbi véi ché pham chira hop chét

A nham muc dich st dung dugc dé xuat cia no, va can phai tranh.
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Ché phdm (ché phim cb dic hitu co) chira hgp chét A, chét 6n dinh phospholipit
tich dién am hodc phén cuc, va chét 6n dinh chéng lai sy gel hda trong d6 chét 6n dinh
chéng lai su gel hoa nay la polyme dugc chon tir PEG300 va PEG400, hodc chat dién
giai ma 12 natri clorua can phai cho phép nap hop chit A mét cach hidu qua va tdi wu
vao trong cac liposom trong thé mang liposom, bang cach két hop dé dang 2 ché phdm

v6i nhau, ngay trudc khi dung cho bénh nhéan.

Sang ché dé cap dén dugc phém liposom chira hop chit A, chéit 6n dinh
phospholipit tich dién &m hodc phan cuc, va chét 6n dinh chdng lai su gel héa trong d6
chét 6n dinh chéng lai su gel h6a nay 1a polyme dugc chon tir PEG300 va PEG400, hodc
chét dién giai ma 1a natri clorua, trong d6 dugc pham nay cho phép giai phong nhanh
chong hop chéit A tir cac liposom sau khi dung theo dudng tinh mach.

N6i chung, sang ché mé ta & day cho phép dung hiéu qua hop chét A cho bénh
nhan, bit luan céc dic tinh héa hoc thach thuc ciia hop chét A, va cac dic tinh vat Iy
thach thirc ciia ché phdm phéi ché chira hop chat A.

MBS ta viin tit cac hinh vé

Fig. 1 thé hién hiéu qua va kha ning dung nap ciia hop chit A phdi ché dang
liposom sau khi dung 10 mg/kg m&i tuAn mét 1dn & chudt cai trui 16ng mang khdi u ghép
ngoai lai AML MV4;11.

Fig. 2 thé hién hiéu qua va kha ning dung nap cta hop chit A phbi ché dang
liposom sau khi ding 30 mg/kg mdi tudn mot 1an & chudt cai trui 16ng mang khéi u ghép
ngoai lai AML MV4;11.

Fig. 3 1a gian do mo ta nguyén ly ctia thir nghiém giai phong dwa vao MLV cho
phép giam sat sy giai phong cta hop chét A tir cac liposom vao MLV.

Fig. 4 thé hién dic tinh giai phong ciia hop chét A tir SUV vao trong ePL 100%
(phospholipit trimg) & cac ty 16 SUV:MLV khéc nhau (thé tich/thé tich).

M@ ta chi tiét sing ché

Liposom la bong hinh ciu c6 it nhit mét 16p lipit kép. Liposom c6 thé duge st

dung 1am thé mang dé dung cac dudng chét va dugc phdm. Cac liposom hau hét thuong

dugc ciu thanh tir cac phospholipit, nhét 1a phosphatidylcholin, nhung cling c6 thé bao

-6-
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gbm cac lipit khac, nhu phosphatidyletanolamin ctia trimg, mién 13 ching twong thich
vé6i cau trac 16p lipit kép.

‘Thé mang liposom’ nhu dugc sir dung & ddy nghia 1a dich 16ng bao gdm cac
liposom, céc liposom nay chira cac phospholipit. Thé mang liposom néu trén thich hop
dé hoa tan hop chét A trong méi trudng nude sau khi két hop voi hop chit A, nhat 1a
khi hop chit A dugc cung cép & dang cd dic hitu co nhu duge md ta & day. Thé mang
liposom néu trén thich hop dé tai nap hop chét A, truéc khi ding cho bénh nhéan

Kich c& liposom nhu duge boc 16 & day dé cap dén kich ¢& nhu dugc xac dinh
bang quang phd twong quan photon (photon correlation spectroscopy - PCS). Kich ¢&
trung binh biéu dién & dang duong kinh trung binh Z va chi s6 da phan tan duoc xac
dinh str dung quang phd tuong quan photon theo tiéu chuan ISO 13321.

Cu thé, dugc phdm mo ta & ddy la duge phdm liposom. ‘Duge pham liposom’
nghia 1a ché phim chira c4c liposom thich hop dé dung & dang dugc pham.

‘Gel hoa’ nhu duoc st dung ¢ day c6 nghia 1a sy hinh thanh gel. Khi hinh thanh
gel, ché phim tré nén nhét hon, it chay tu do hon. Diéu nay khién cho ché phdm hoat
dong kho khan hon hodc khong thé hoat dong cho muc dich du dinh cta nd.

Phospholipit sit dung trong thé mang liposom & diy bao gdm it nhit mot
phospholipit c6 cong thire:

Ry—— 00—
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O
O—71v—="0
]

&

@

trong do:

e Rjla Cyo-Coaxyl;

e R la Cio-Casaxyl, hodc theo cach khac, R 1a hydro hodc Cio-Caoaxyl;

e R3 la hydro, 2-trimetylamino-1-etyl, 2-amino-1-etyl, Ci-Casalkyl, C;-Csalkyl
duoc thé bang carboxy, Cr-Csalkyl dugce thé bang carboxy va hydroxy, Co-

Csalkyl dugc thé bang carboxy va amino, nhém inositol hodc nhém glyxeryl;
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hodc mubi ctia hop chét nay.
Thuat ngir axyl sir dung néu trén trong ban md ta nay la nhém sau:

0]

A

trong do, * la diém gan két cia Ry hodc Ro v6i phan con lai cia phan tir, va vi du, R 1a

R

mach alkyl khong phan nhanh, mach nay c6 thé dugc bao hoa hoic khong bao hoa mot
phén.

Phospholipit ¢6 thé 1a trung tinh hodc n6 c6 thé duoc tich dién. N6 ¢o6 thé 1a chat
ludng tinh mach kép hodc mach don. Vi du vé cac phospholipit trung tinh c¢6 mach kép
1a phosphatidylcholin (PC), phosphatidyletanolamin (PE) va sphingomyelin. Vi du vé
cac phospholipit tich dién la axit phosphatidic (PA), phosphatidyl inositol (PI), va
phosphatidylserin (PS) va phosphatidylglyxerol (PG). Mach hydrocacbon c¢6 thé 1a

khéng no hoic no. Theo mdt phuong an, n6 c6 tir 14 dén 18 nguyén tir cacbon.

Déi v6i ché phdm phdi ché dung theo duong ngoai tiéu héa, phospholipit co thé
1a mach kép va c6 thé chira doan dudi 20% chat ludng tinh mach don. Pdi véi ché phim
phéi ché dung theo dudng ngoai tiéu hoa, phospholipit c6 thé 1a phosphatidylcholin (PC)
va c6 thé chira doan duéi 40% phospholipit tich dién.

Lipit mach don 14 din xuit monoaxyl ctia phospholipit trung tinh hoc tich dién,
nhung né cling c6 thé 14 (cac) ddn xuat monoaxyl cia glycolipit va sphingolipit. Tuy
nhién, dé st dung ngoai dudng tiéu hoa, ddn xuit monoaxyl 12 khéng duoc wu tién. Su
loai axyl ¢6 thé dwoc thuc hién bang phan ting thiy phan enzym phospholipaza A2 hoic
bang phuong thirc hoa hoc. Mach hydrocacbon ¢6 thé 1a khong no hodc no va dic biét
c6 thé c6 tir 14 dén 18, hodc 14 dén 24 nguyén tir cacbon. Céc lipit ¢6 thé thu dugce tir
cac nguén thuc vat ty nhién, hodc dong vat hoac vi khuén, téng hop hoac téng hop mot
phén, bao gdm cac monoaxyl phospholipit din xuét tir polyetyleneglycol (PEG), vi du,

monoaxyl phosphatidyl etanolamin dugc pegyl hoa.

Theo phuong an uu tién, R, khong phai 1a hydro.
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Cu thé, phospholipit sir dung trong thé mang liposom mo ta & ddy dwoc chon tir
lecithin trimg, lecithin ddu twong, hodc cac phospholipit tbng hop. Vi du vé cac
phospholipit tong hop dé sir dung & day 1a POPC (palmitoyl oleoyl phosphatidylcholin),
DOPC (1,2-Dioleoyl-sn-glyxero-3-phosphocholin), DMPC (1,2-Dimyristoyl-sn-
glyxero-3-phosphocholin) va DPPC (1,2-Dipalmitoyl-sn-glyxero-3-phosphocholin),
dac biét 1a cac phospholipit tong hgp POPC (palmitoyl oleoyl phosphatidylcholin),
DOPC (1,2-Dioleoyl-sn-glyxero-3-phosphocholin), va DMPC (1,2-Dimyristoyl-sn-
glyxero-3-phosphocholin), t6t hon 1a POPC. Cu thé hon nita, phospholipit st dung trong
thé mang liposom dugc chon tir lecithin trimg hodc lecithin dau twong bao gOm it nhat
75% phosphatidylcholin, hodc it nhit 70% phosphatidylcholin. Theo phuong én khéc,
lecithin trimg véi 71,5% trong lugng/trong lugng (+ 7,5% trong lugng/trong Iuong) PC
tring (phosphatidylcholin) va 15% trong lugng/trong lugng (+ 3% trong luong/trong
luong) PE trimg (phosphatidyletanolamin) c6 thé dugc str dung. Theo mdt phuong 4n
cu thé, phospholipit néu trén dwgc chon tir Lipoid E 80 S va Lipoid E 80. Theo phuong
an wu tién, phospholipit néu trén la Lipoid E 80 S. Truong hop Lipoid E 80 duoc sir
dung, natri oleat tly ¥ c6 thé dugc bao gdm trong cac ché phim phéi ché 1am chét 6n

dinh d6 6n dinh keo.

Theo cac phuong an uu tién, cac phospholipit dugce chon dé thuc day su giai

phong hop chit A nhanh hon vao trong dong mau.

‘Ché pham cd dic hitu co’ nhu duge st dung & day nghia la ché phim ma 1 dung
dich chtra cac dung mdi hitu co, tron 1An véi nu6e chia hop chét A, chit 6n dinh
phospholipit tich dién &m hodc phéan cuc, va chét én dinh chéng lai sy gel hoa trong d6
chét 6n dinh chéng lai su gel hoa nay 1a polyme dugc chon tir PEG300 va PEG400, hodc
cht dién giai ma 1a natri clorua, trong d6 ché phdm ¢6 dic nay la thich hop dé tron két
hop v6i thé mang liposom dé cho phép tai nap céc liposom. Cu thé, ché pham co dic
hiru co néu trén 1a thich hop dé két hop va tai nap thé mang liposom nhu mo ta & day.

Hbn hop thu duoc 14 thich hop dé ding cho bénh nhan.

‘Tai nap’ nghia la sap nhap hodc chuyén hop chit A vao trong céc liposom tir ché

pham co6 dac hitu co.
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‘Chét 6n dinh phospholipit tich dién 4m hodc phan cuc’ nghia 1a phospholipit bao
gdm it nhit mot sé lipit tich dién 4m hodc lipit phan cwc. Cu thé, chat én dinh
phospholipit tich dién am hoac phan cuc dugc chon tur mudi natri hodc amoni cia DMPG
(1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol, hodc dimyristoyl
phosphatidylglyxerol), mudi natri cia POPG (1-Palmitoyl-2-oleoyl-sn-glyxero-
3[Phospho-rac-(1-glyxerol)]), mudi natri cia DOPS (1,2-Dioleoyl-sn-glyxero-3-
phosphoserin), mubi natri cia DOPG (1,2-Dioleoyl-sn-glyxero-3[Phospho-rac-(1-
glyxerol)]), mudi natri hodc amoni cia DPPG (1,2-Dipalmitoyl-sn-glyxero-3[Phospho-
rac-(1-glyxerol)]), mudi natri hoic amoni cia DSPG (1,2-Distearoyl-sn-glyxero-
3[Phospho-rac-(1-glyxerol)]), mudi natri cta axit phosphatidic (PA) dau twong, mudi
natri ctia axit phosphatidic (PA) cua trung, mudi natri cia phosphatidylserin (PS) dau
twong, mudi natri cia phosphatidylglyxerol (PG) cla tring, mudi natri coa
phosphatidylglyxerol (PG) diu tuong, mudi natri ctia phosphatidyl inositol (PI), Lipoid
S 75, Lipoid E 80 S, va natri oleat. Cu thé, chit 6n dinh phospholipit tich dié¢n am hodc
phan cuc 12 mudi natri hodc amoni cta 1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-
glyxerol hodc Lipoid E &0 S, t6t hon 14 mubi natri ciia 1,2-Dimyristoyl-sn-glyxero-3-
phospho-rac-glyxerol. ‘Chit 6n dinh phospholipit tich dién 4m hodc phan cuc’ néu trén

tao thuan lgi cho su tai nap hop chit A vao trong cac liposom.

‘Chét dn dinh phospholipit tich dién 4m hodc phan cuc’ ciing c6 thé 1a lecithin

trung hoac lecithin dau tuong.

‘Chét didu chinh do truong’ ¢6 nghia hop chéit duoc dung ma no c6 thé duoc bo
sung vao ché pham dé lam cho ché phim tré nén dang truong v6i huyét trong ctia ngudi.
Chét diéu chinh d6 truong bao gém, vi du, dextroza, glucoza, manitol, sucroza, lactoza,
trehaloza, glyxerin va NaCl, dac biét 1a sucroza hodc glyxerin, dac bi€t hon la sucroza.
Do truong 1a ‘tinh tham thau hidu qua’ va twong dwong voi tdng cac nong do cia cac
chét tan ma chung c6 kha ning gay ra mot luc thim thiu qua mang. Ché pham phéi ché
dung theo dudng ngoai tiéu hoa can phai dang truong véi huyét trong mau. Chat diéu

chinh do truong ciing da biét dbi voi chuyén gia trong linh vue.

Céc dung moi thich hop co thé duoc chon bdi chuyén gia phdi ché. Trong ché

phim c6 dic hitu co & ddy, dung méi hodc cac dung moi c6 thé duoc chon tir propylen
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glycol, etanol, PEG300, Super-Refined® PEG300, PEG400, va Super-Refined®
PEG400, dac biét 1a propylen glycol va etanol.

Super-Refined® dé chi cac cip do tinh khiét cao cia PEG300 hoic PEG400.

‘Chat dém’ duoc sir dung dé ngin chan nhiing thay ddi vé do pH ciia dung dich

va vi du thich hop vé chat dém 1a da biét d6i véi chuyén gia phdi ché.

‘Db chira’ nghia 1a ng nho hodc 1o nhé ¢6 nut cao su va nip day, bom tiém mat
ngan hoac hai ngén, tui truyén hodc chai lam tir vat liéu polyme hoéc thuy tinh, thich
hop dé chira cac ché phdm dé dung theo dudng ngoai tiéu hoa. Do chira ciing bao gdbm

lo bat ky dé chua dich.

‘Phan tir tw do’ nhu duogc st dung & ddy, nghia 12 hop chét khong dugc st dung
& dang mudi, dugc tao ra béi cac ion dbi bén ngoai. Hop chét A c¢6 thé & dang ion ludng
tinh, va thuat ngir ‘phén tir tw do’ nhu dugc sir dung & day bao gém ca dang ion ludng

tinh.

Nhu duoc sit dung & ddy, thuat ngit ‘bao gdm’ nghia 1a ‘bao gdm ca’, va khong
du dinh loai trir sy ¢6 mat ciia bat ky thanh phan bd sung nao, trir khi ngit canh goi y

theo cach khac, vi du, khi cac thanh phﬁn cun nhau tao thanh téng 100%.

Nhu duge st dung & day, thuat ngir ‘dé didu tri’, “diéu tri’ hodc ‘viéc diéu tri’
bénh hoic rdi loan bat ky, theo mdt phuong én, dé cap dén sy cai thién bénh hoac ri
loan (tic 14, lam cham hoac lam ngung hodc lam gidm sy phat trién cua bénh hoac it
nhéat mét trong cac triéu ching lam sang cua nod). Theo phuong an khéc, ‘dé diéu tri’,
‘diéu tri’ hodc ‘viéc diéu tri’ dé chi su thuyén giam hodc cai thién it nhat mot thong so
thé chét bao gdm ca céc thong sé ma khong thé nhan thdy duoc boi bénh nhan. Theo
phuong an khéc nita, ‘dé didu tri’, ‘diéu tri’ hodc “viéc diéu tri’ dé chi su diéu bién bénh
hoic rbi loan, v& thé chét (vi du, 1am én dinh triéu chting nhan thdy dwogc), vé sinh ly,
(vi dy, 1am 6n dinh thong sb thé chat), hodc ca hai.

‘Chét 6n dinh chdng lai su gel hoa’ nhu dugc st dung & ddy, c6 nghia 13 chit 6n
dinh chéng lai su gel hoa cua ché pham chira hop chit A nhu duoc yéu ciu bao ho trong
cac diém 10 hodc 16. Dinh nghia nay vé chit 6n dinh bao gdm, vi du, cac chit dién giai

hodc cac polyme. Vi du vé cac chat dién giai thich hop 1 natri clorua, kali clorua, natri
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phosphat diaxit va monoaxit, amoni sulphat va arginin, t6t hon 14 natri clorua. Nuéc c6
thé duoc bd sung vao ché phdm khi can thiét, véi chit dién giai. Vi du vé cac polyme
thich hop 1a PEG300 va PEG400, dic biét 1a PEG300. D6 6n dinh dbi véi su gel hoa co
thé dugc kiém tra bang cac k§ thuat da biét d6i v6i chuyén gia trong linh vuc, va cu thé,
cac k¥ thuat mo ta ¢ day co thé duoc st dung. Vi du 12 & day dua ra céc k¥ thudt ma co
thé duoc st dung dé thir nghiém vé su gel héa. Truong hop khuynh huéng gel hoa cua
ché phém duoc chon duoc hiéu rd, chuyén gia phéi ché co thé sur dung thong tin dé lwa

chon céc di€u kién bdo quan t61 wu doi voi cac cheé pham chira hop chat A.

Theo mot phuong an tuy chon, PEG300 la Super-Refined® PEG300, n6 la
PEG300 d tinh khiét cao.

Theo mot phuong &n wu tién, chit 6n dinh dugc chon, chat nay ngan chan sy gel
hoa clia ché phdm chira hop chit A, va chit nay ciing lam giam hodc ngan chan sy két
tua cda cac thanh phén cta ché phém chira hop chit A. Vi du, PEG300 1a dic biét duoc
quan tdm vé mit ndy. Theo mdt phuong 4n tuy chon, PEG300 la Super-Refined®
PEG300, va né ciing c6 thé giup duy tri do 6n dinh héa hoc ctia hop chéit A.

Viéc két hop ‘ngay trude khi dung cho bénh nhan’ nghia 1a t&i ba ngay trude khi,
cu thé 1a 24 gio trude khi, va vi du, t61 6 gio trude khi dung cho bénh nhan.

‘Histidin’ nhu dugc str dung ¢ day cu thé nghia la ‘L-histidin’.

Mot cach thuan o1, theo mot sb phuong an ctia sang ché, nhd kich thude hat rat
nho cia cac liposom, ché pham phdi ché trd nén trong sudt, cho phép kiém tra truc quan
su hoa tan hoan toan ctia hop chét A trude khi ding. Theo phuong an cu thé, ché phdm

duogc dung theo duong tinh mach cho bénh nhan.

Cac phuong an

Puoc mb ta duéi day 1a cac phuong an E1 dén E52 ciia sang ché ma khong duge
yéu cau bao hd.
E1. Ché pham c¢b dic hitu co chira hop chit A ma hop chét nay 1a axit 2-{[5-{3-clo-2-
metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-4-ylloxy }-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
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yl]metoxy}phenyl)propanoic, hodc mudi dugc dung ctia no, va chit 6n dinh

phospholipit tich dién &m hodc phan cuc.

E2. Ché phdm c¢b dac hitu co theo phuong 4n E1, bao gdm hop chat A ma hop chit nay
la axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl}-6-
(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-metoxyphenyl)pyrimidin-

4-yl]metoxy} phenyl)propanoic, hodc mudi dugc dung ctia hop chat nay, va chat 6n dinh

phospholipit tich dién &m hodc phan cuc.

E3. Ché phim c6 dic hitu co theo phurong 4n E1 hoic E2, trong d6 hop chit A 1a phan
tr tu do.

E4. Ché pham c6 dic hiru co theo phurong an bat ky trong s6 cac phwong 4n tir E1 dén
E3, trong d6 chit 6n dinh phospholipit tich dién 4m hodc phan cuc duoc chon tir mubi
natri hodc amoni cua DMPG (1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol,
hodc dimyristoyl phosphatidylglyxerol), mudi natri cia POPG (1-Palmitoyl-2-oleoyl-
sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri ciia DOPS (1,2-Dioleoyl-sn-
glyxero-3-phosphoserin), mubi natri cia DOPG (1,2-Dioleoyl-sn-glyxero-3[Phospho-
rac-(1-glyxerol)]), mudi natri hoic amoni cia DPPG (1,2-Dipalmitoyl-sn-glyxero-
3[Phospho-rac-(1-glyxerol)]), mudi natri hoic amoni cia DSPG (1,2-Distearoyl-sn-
glyxero-3[Phospho-rac-(1-glyxerol)]), mubi natri cta axit phosphatidic (PA) d4u tuong,
mudi natri cia axit phosphatidic (PA) tring, mubi natri ciia phosphatidylserin (PS) dau
twong, mudi natri cta phosphatidylglyxerol (PG) trimg, mudi natri cua
phosphatidylglyxerol (PG) dau twong, mubi natri ciia phosphatidyl inositol (PI), Lipoid
E 80 S, va natri oleat.

E5. Ché phim co dic hitu co theo phwong 4n bt ky trong sd cac phuwong an tir E1 dén
E4, trong d6 chét 6n dinh phospholipit tich dién 4m hozc phan cuc 12 mudi natri cia
dimyristoyl phosphatidylglyxerol (DMPG), hodc Lipoid E 80 S.

E6. Ché phdm cb dic hitu co theo phuong 4n ES, trong d6 chat 6n dinh phospholipit tich
dién 4m hodc phan cuc 1a 1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol, mudi

natri.
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E7. Ché phidm cb dic hitu co theo phurong an bét ky trong sb cac phuong 4n tir E1 dén

E6, con bao gf?)m thém mot hodc nhiéu dung moi.

E8. Ché pham co dic hitu co theo phurong an bat ky trong sb cac phwong an tir E1 dén
E7, bao gdm it nhit mot dung méi duge chon tir propylen glycol, etanol, PEG300 va
PEG400.

E9. Ché pham c6 dic hitu co theo phurong an bét k¥ trong sb cac phuong an tir E1 dén
E8, bao gdm it nhat mot dung méi duge chon tir:

e propylen glycol va etanol, hoac

e propylen glycol, PEG300 va etanol.
E10. Ché phdm c6 dic hitu co theo phurong 4n bat ky trong s cac phwong 4n tir E1 dén
E9, bao gdm ca propylen glycol va etanol.
E11. Ché phdm co dic hiru co theo phuong 4n bat ky trong sb cac phuong an tir E1 dén
E10, con bao gém thém chat on dinh dugc chon tir natri clorua, kali clorua, natri
phosphat di- va monobazo, amoni sulphat va arginin, tot hon 14 natri clorua.
E12. Ché phdm c6 dic hiru co theo phuong 4n bét ky trong sb cac phuong 4n tir E1 dén
E11, con bao gdm thém nudec.
E13. Thé mang liposom bao gdm phospholipit va chét diéu chinh do trurong.

E14. Thé mang liposom theo phwong 4n E13, bao gdm tir 5% trong lwong/trong lwong
dén 20% trong luong/trong lwong phospholipit, dic biét tir 7% trong lugng/trong lwgng
dén 13% trong lugng/trong lugng phospholipit.

E15. Thé mang liposom theo phuong 4an E13 hoic E14, trong d6 phospholipit dugc chon

tu:

0y

trong do
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e Rj la Cyo-Cosaxyl;

e R la Cio-Casaxyl, hoac theo cach khac, Rz 1a hydro hodc Cio-Caoaxyl;

e R; 1a hydro, 2-trimetylamino-l-etyl, 2-amino-1l-etyl,  C;-Caalkyl,
C1-Csalkyl duoc thé bing carboxy, Ca-Csalkyl dwgc thé bang carboxy va
hydroxy, C-Csalkyl dugc thé bang carboxy va amino, nhém inositol hodc nhém
glyxeryl;

hodc muoi ctuia hgp chat nay.

E16. Thé mang liposom theo phuong an E13 hoic E14, trong d6 phospholipit dugc chon
tir lecithin trimg, lecithin d4u twong, hodc cac phospholipit tong hop.

E17. Thé mang liposom theo phuong 4n bét ky trong sd cac phuong an tir E13 dén E16,
trong d6 phospholipit dugc chon tir lecithin trimg, lecithin dau twong, POPC (palmitoyl
oleoyl phosphatidylcholin), DOPC (1,2-Dioleoyl-sn-glyxero-3-phosphocholin), va
DMPC (1,2-Dimyristoyl-sn-glyxero-3-phosphocholin), dic bi¢t 1a POPC (palmitoyl
oleoyl phosphatidylcholin), DOPC (1,2-Dioleoyl-sn-glyxero-3-phosphocholin), va
DMPC (1,2-Dimyristoyl-sn-glyxero-3-phosphocholin), cu thé 1a POPC.

E18. Thé mang liposom theo phwong an bat ky trong sb cac phuong 4an E13, E14, E16
hodc E17, trong d6 phospholipit dugc chon tir lecithin trimg hodc lecithin dau twong bao
gbm it nhit 75% phosphatidylcholin, hodc it nhat 70% phosphatidylcholin.

E19. Thé mang liposom theo phuong an bit ky trong s6 cac phuong 4n E13, E14, E16,
E17 hoac E18, trong d6 phospholipit l1a Lipoid E 80 S.

E20. Thé mang liposom theo phuong an bt ky trong s6 cac phwong 4n tir E13 dén E19,
trong do chit diéu chinh d6 truong dugc chon tir dextroza, glucoza, manitol, sucroza,

lactoza, trehaloza, glyxerin va NaCl.

E21. Thé mang liposom theo phwong 4n E20, trong d6 chét diéu chinh do truong la

sucroza hodc glyxerin, cu the 1a sucroza.

E22. Thé mang liposom theo phuong 4n bat ky trong s6 cac phuong an tir E13 dén E21,

con bao gom thém ché dém.

E23. Thé mang liposom theo phuong 4n E22, trong d6 chat dém 1a histidin.

-15-



35312

E24. Thé mang liposom theo phurong 4n bat ky trong sé cac phwong 4n tir E13 dén E23,

con bao gom thém nude.

E25. Thé mang liposom theo phuong an bit ky trong sé cac phwong an tir E13 dén E24,
trong d6 cac liposom c6 mit trong thé mang liposom ¢6 kich ¢& trung binh tir 20 nm dén

300 nm, t6t hon tir 20 nm dén 100 nm.

E26. Thé mang liposom theo phuwong an E25, trong d6 cac liposom c6 kich c& trung

binh tir 20 nm dén 80 nm, t6t hon tir 40 nm dén 70 nm.

E27. Dugc phdm chira phospholipit va hgp chit A ma hop chat nay 14 axit 2-{[5-{3-clo-
2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]|phenyl }-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-

yl]metoxy}phenyl)propanoic, hodc mubi duge dung ciia hop chit nay.
E28. Dugc pham liposom chira:

a. phospholipit nhu dugc md ta theo phuong 4n bat ky trong s6 cac phuong an tir
E15 d&én E19, va

b. hop chat A ma hop chat nay 14 axit 2-{[5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)

etoxy]phenyl }-6-(4-flophenyl) thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yllmetoxy } phenyl) propanoic, hodc mudi duge dung
ctia hop chét nay.

E29. Dugc pham theo phuwong an E27, trong d6 hop chat A 14 axit (2R)-2-{[(5S.)-5-{3-
clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic hodc mudi ctia hop chat nay,
t6t hon 1a phan tir tw do.

E30. Dugc pham liposom theo phuong 4n E28, trong dé hop chat A 1a axit (2R)-2-
{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)

etoxy|phenyl }-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl) propanoic hoac mudi cta hop chit nay,

t6t hon 1a phan tir tu do.
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E31. Duoc phim theo phuong an bét ky trong s6 cac phuwong an tir E27 dén E30, dé

truyén hodc tiém trong tinh mach.

E32. Dugc phdm theo phwong 4n bt ky trong sé cac phuwong an tir E27 dén E31, bao
gdm tir 5% trong luong/trong luong dén 20% trong lugng/trong lwong phospholipit, tot
nhét tir 7% trong luong/trong lwong dén 13% trong lwong/trong lwong phospholipit.

E33. Dugc phim theo phuong 4n bit ky trong s cac phwong 4n tir E27 dén E32, trong
d6 phospholipit duge chon tir cac loai dwoc mo ta trong cac phuong an tir E15 dén E19,

cu thé 12 phuong 4n E18 hoac E19.

E34. Dugc phdm theo phuong 4n bit ky trong sé cac phwong an tir E27 dén E33, con

bao gém thém chét 6n dinh phospholipit tich dién 4&m hodc phén cuc.

E35. Dugc phim theo phwong an E34, trong d6 chat 6n dinh phospholipit tich dién 4m
hodc phan cuc dugc chon tur mubi natri hodc amoni cia DMPG (1,2-Dimyristoyl-sn-
glyxero-3-phospho-rac-glyxerol, hodc dimyristoyl phosphatidylglyxerol), mubi natri
ciia POPG (1-Palmitoyl-2-oleoyl-sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri
cia DOPS (1,2-Dioleoyl-sn-glyxero-3-phosphoserin), mudi natri cia DOPG (1,2-
Dioleoyl-sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri hoic amoni ciia DPPG
(1,2-Dipalmitoyl-sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri hodc amoni clia
DSPG (1,2-Distearoyl-sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri cia axit
phosphatidic (PA) dau tuong, mudi natri cia axit phosphatidic (PA) tring, mubi natri
ctia phosphatidylserin (PS) dau twong, mudi natri ciia phosphatidylglyxerol (PG) tring,
mudi natri ciia phosphatidylglyxerol (PG) dau twong, mubi natri cia phosphatidyl
inositol (PI), Lipoid E 80 S, va natri oleat, tot hon 1a mudi natri ctia dimyristoyl
phosphatidylglyxerol (DMPG), mubi natri cia 1,2-Dimyristoyl-sn-glyxero-3-phospho-
rac-glyxerol, va Lipoid E 80 S.

E36. Dugc phdm theo phuong 4n bit ky trong sb cac phuong an tir E27 dén E35, con
bao gém thém mot hodc nhiéu dung méi, tét hon 1a cac dung mdi duoc mo ta theo

phuong an bt ky trong s6 cac phuong an E8, E9 hoic E10.
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E37. Duoc phim theo phwong an bit ky trong s6 cac phuong 4n tir E27 dén E36, con
bao gém thém chét 4n dinh duoc chon tir natri clorua, kali clorua, natri phosphat di- va

monobazo, amoni sulphat va arginin, tot hon 1a natri clorua.

E38. Duoc pham theo phwong an bit ky trong s6 cac phuong 4n tir E27 dén E37, con

bao gébm thém chét diéu chinh d6 truong.

E39. Dugc phim theo phuong an E38, trong d6 chat diéu chinh do truong dugc chon tir
dextroza, glucoza, manitol, sucroza, lactoza, trehaloza, glyxerin va NaCl, tot hon 1a

sucroza va/hodc glyxerin, t6t hon nita 1a sucroza.

E40. Duoc phim theo phwong an bat ky trong sb cac phuong an tir E27 dén E39, con
bao gdbm thém chét dém, t6t hon 1a histidine.

E41. Duoc pham theo phuong an bat ky trong s6 cac phuong 4n tir E27 dén E40, bao
gbm cac liposom.

E42. Dugc phdm theo phuong 4n bit ky trong s6 cac phurong 4n tir E27 dén E41, trong
d6 ty 16 phospholipit (tir thé mang liposom) trén hop chat A & dang phan tir tr do, 14 tir
100:1 dén 4,5:1 phan theo trong lugng.

E43. Duoc phim theo phuwong 4n E42, trong d6 ty 1& ciia phospholipit tir thé mang
liposom trén hop chit A & dang phan i tu do, 1a tir 50:1 dén 6:1 phan theo trong lrong,
t6t hon tir 20:1 dén 9:1 phan theo trong luong.

E44. Dugc pham theo phuong an bat ky trong sé cac phuong an tir E27 dén E43, trong
do cac liposom nap c¢6 kich c& trung binh tir 20 nm dén 100 nm, tét hon tir 50 nm dén
90 nm, t&t hon nita tir 50 nm dén 80 nm.

E45. Dugc phdm dé truyén hodc tiém trong tinh mach bao gbdm hdn hop cta thé mang
liposom theo phuong an bét ky trong sb cac phuong an tir E13 dén E26, va ché phdm co
dic hiru co theo phuong 4n bét ky trong s6 cac phuong 4n tir E1 dén E12.

E46. Dugc pham dé truyén theo phuong 4n E45, con bao gdm thém glucoza dé truyén.

E47. Ché phdm c6 dic hiru co bao gdm:
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a. hop chit A ma hop chit nay 13 axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]
oxy }-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl|metoxy } phenyl)propanoic,

b. chét 6n dinh phospholipit tich dién 4&m hodc phan cuc, va

c. it nhit mot dung moi duoc chon tir propylen glycol, etanol, PEG300 va PEG400.

E48. Ché phdm co dic hitu co theo phuong an E47, bao gdm propylen glycol, etanol va
PEG300, t6t hon ca propylen glycol va etanol.

E49. Ché phém cd dac hiru co theo phuong an E47 hodc E48, con bao gém thém chét
6n dinh dugc chon tir natri clorua, kali clorua, natri phosphat di- va monobazo, amoni

sulphat va arginin, tot hon 13 natri clorua.
E50. Dugc pham dé truyén hodc tiém trong tinh mach bao gom:

a. phospholipit dugc chon tir cac hop chét dwoc mo ta theo phuong an bit ky trong
s& cac phuong 4n tir E15 dén E19,

b. hop chit A ma hop chit nay 1a axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]
oxy }-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylmetoxy } phenyl)propanoic, va

c. chét 6n dinh phospholipit tich dién 4m hodc phan cuc dugc chon tix cac hop chét

duge mo ta theo phuong 4n bt ky trong s6 cac phuong an tir E4 dén E6.

E51. Duoc phém theo phuong an E50, con bao gém thém chét dn dinh dugc chon tir
natri clorua, kali clorua, natri phosphat di- va monobazo, amoni sulphat va arginin, tbt

hon 1a natri clorua.

E52. Dugc pham theo phwong an ES0 hodc E51, con bao g6m thém ca propylen glycol

va etanol.

Dugc md ta dudi day 1a cac phuong an E53 dén E79 cla sang ché ma dugc yéu cau bao

ho.
E53. B kit bao gdm:

a. thé mang liposom, va
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b. ché phdm c6 dic hitu co theo phuong 4n bét ky trong sé cac phuong an tir ES5

dén E64, hoic tir E78.

E54. B6 kit theo phwong 4n E53, trong d6 thanh phan a. va b. dwgc du dinh tron két hop
v6i nhau ngay trudce khi dung cho bénh nhan.

E55. Ché phdm c6 dic hitu co bao gdm:

a. hop chit A ma hop chat nay 13 axit 2-{[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-
1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy }phenyl)propanoic, hoic mudi dwgc dung

ctia hop chét nay,
b. chit 6n dinh phospholipit tich dién 4m hodc phan cuc, va

c. chét én dinh chdng lai su gel héa trong d6 chét on dinh chéng lai su gel hoa nay

1a polyme dugc chon tir PEG300 va PEG400, hodc chét dién giai ma la natri clorua.

E56. Ché phdm c6 dic hiru co theo phwong 4n ES5, bao gd6m hop chit A ma hop chat
nay la axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno|2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-

metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic, hoic mudi dugc dung cua

hop chét nay.

E57. Ché pham c6 dic hitu co theo phwong an ESS hodc E56, trong d6 hop chat A 1a
phan tur tu do.

E58. Ché phdm c6 dic hitu co theo phurong 4n bét ky trong sé cac phwong 4n tir E55 dén
E57, trong d6 chét 6n dinh phospholipit tich dién &m hodc phan cuc dugc chon tur mubi
natri hoac amoni cia DMPG (1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol,
hodc dimyristoyl phosphatidylglyxerol), mudi natri cia POPG (1-Palmitoyl-2-oleoyl-
sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri cia DOPS (1,2-Dioleoyl-sn-
glyxero-3-phosphoserin), mudi natri cia DOPG (1,2-Dioleoyl-sn-glyxero-3[Phospho-
rac-(1-glyxerol)]), mudi natri hoic amoni cia DPPG (1,2-Dipalmitoyl-sn-glyxero-
3[Phospho-rac-(1-glyxerol)]), mudi natri hoic amoni cia DSPG (1,2-Distearoyl-sn-
glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri cia axit phosphatidic (PA) dau twong,

mudi natri cua axit phosphatidic (PA) trimg, mudi natri ctia phosphatidylserin (PS) dau
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twong, mudi natri cia phosphatidylglyxerol (PG) tring, mudi natri cla
phosphatidylglyxerol (PG) d4u twong, mudi natri ctia phosphatidyl inositol (PI), lecithin
tring (vi du, Lipoid E 80 S), lecithin dau twong (vi du, Lipoid S 75), va natri oleat, tt

hon 1a mubi natri cia DMPG.

E59. Ché phdm c6 dic hitu co theo phuong 4n bét ky trong s6 cac phuong an tir E55 dén
E58, trong d6 chét 6n dinh phospholipit tich dién 4m hodc phan cuc 1a 1,2-Dimyristoyl-
sn-glyxero-3-phospho-rac-glyxerol, mudi natri hoic amoni, lecithin trimg (vi du, Lipoid
E 80 S), lecithin dau tuong (vi du, Lipoid S 75), hodc tot hon 1a 1,2-Dimyristoyl-sn-

glyxero-3-phospho-rac-glyxerol, mubi natri.

E60. Ché phdm c6 dic hitu co theo phuong an bt ky trong s6 cac phwong 4n tir ES5 dén

E59, trong d6 chit 6n dinh chdng lai su gel hoa 1a natri clorua.

E61. Ché phdm c6 dic hitu co theo phuong 4n bét ky trong s& cac phuong an tir E55 dén
E59, trong d6 chit 6n dinh chéng lai su gel hoa 1a PEG300.

E62. Ché phdm c6 dic hiru co theo phuong 4n E61, trong 6 PEG300 c6 mit v6i lugng
tir 5% trong luong/trong lugng dén 30% trong luong/trong lwong ciia ché pham c6 dic,
t6t hon tir 15% trong lugng/trong lugng dén 20% trong hrong/trong lugng, tot hon nita

1a 15% trong lugng/trong luong.

E63. Ché phdm c6 dic hitu co theo phuong 4n bét ky trong s6 cac phuong an tir E55 dén

E62, con bao gdm thém dung moi.

E64. Ché phdm c6 dic hitu co theo phuong 4n bét ky trong s6 cac phuong an tir E55 dén
E63, con bao gdm thém dung méi duge chon tir propylen glycol va etanol, va t6t hon

bao gdm ca propylen glycol va etanol.

E65. Dugc phim xuét phat tir hdn hop ciia ché phim cé dic hitu co theo phuong an bét
ky trong s cac phuong an tir ESS dén E64, va thé mang liposom, trong d6 thé mang
liposom néu trén bao gdm phospholipit va chat diéu chinh do truong, t6t hon trong d6
chét diéu chinh do6 truong néu trén dugc chon tir dextroza, glucoza, manitol, sucroza,

lactoza, trehaloza, glyxerin va NaCl.

E66. Dugc phim theo phuong 4n E65, trong d6 phospholipit durge chon tir lecithin trimg,
lecithin d4u tuong, hodc cac phospholipit tong hop.
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E67. Duoc pham theo phuong 4n E65 hodc E66, trong d6 phospholipit c6 cong thirc

Rj——O——

RZ—O—\
0

R3

Q—'U:O
O

(M

trong do

e Ry la Cio-Caraxyl;

e R la Cy-Casaxyl, hoac theo cach khac, R» 1a hydro hodc Cio-Caoaxyl;

e R3 1la hydro, 2-trimetylamino-l-etyl, 2-amino-l-etyl, Ci-Casalkyl,
Ci1-Csalkyl duoc thé bang carboxy, Cr-Csalkyl dwgc thé bing carboxy va
hydroxy, Co-Csalkyl dugc thé bang carboxy va amino, nhom inositol hogc nhém
glyxeryl;

hodc mudi cua hgp chat nay.

E68. Duoc pham theo cic phuong an tir E65 dén E67, trong d6 phospholipit duge chon
tir lecithin tring, lecithin dau twong, POPC (palmitoyl oleoyl phosphatidylcholin),
DOPC (1,2-Dioleoyl-sn-glyxero-3-phosphocholin), DMPC (1,2-Dimyristoyl-sn-
glyxero-3-phosphocholin) va DPPC (1,2-Dipalmitoyl-sn-glyxero-3-phosphocholin),
especially POPC (palmitoyl oleoyl phosphatidylcholin), DOPC (1,2-Dioleoyl-sn-
glyxero-3-phosphocholin), va DMPC (1,2-Dimyristoyl-sn-glyxero-3-phosphocholin),
t6t hon 12 POPC.

E69. Duoc phdm theo phuong 4n bat ky trong sd cac phuong 4an E65, E66 hoic E68,
trong d6 phospholipit dugc chon tur lecithin trimg hodc lecithin d4u twong bao gdm it

nhit 70% phosphatidylcholin, va tét hon dwgc chon tir Lipoid E 80 S.

E70. Dugc phdm theo phuong an bét ky trong sb cac phuong an tir E65 dén E69, trong

d6 chét diéu chinh d6 trwong dugc chon tir sucroza hoic glyxerin.
E71. Dugc phidm liposom bao gém, ngoai cac liposom:

a. hop chit A ma hop chét nay 1a axit 2-{[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-
1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
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metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic, hodc mudi duoc dung

ctia hop chét nay; va
b. chét 6n dinh chéng lai su gel hoa, trong d6 chét én dinh chdng lai su gel hoa nay
la polyme dugc chon tirt PEG300 va PEG400, hodc chét dién gial ma 1a natri clorua;
va
c. chét 6n dinh phospholipit tich dién 4m hozc phén cuc.

E72. Duoc pham liposom theo phuong 4n E71, bao gbm:

a. hop chit A nhu duoc md ta theo phwong 4n bét ky trong sd cac phuong an tir ES6
dén E57, va
b. chit 6n dinh chéng lai su gel hoa, nhu dugc md ta theo phuwong édn bét ky trong
s6 cac phuong an tir E60 dén E61.
E73. Dugc phdm liposom theo phuong 4n E71, trong d6 chét 6n dinh phospholipit tich
dién 4m hoac phén cuc néu trén 1a nhu duge md ta trong cdc phuwong an E58 hodc E59.
E74. Duoc pham liposom theo phwong 4n bét ky trong sé cac phwong an tir E71 dén
E73, con bao gdm thém dung mai.
E75. Dugc pham liposom theo phwong 4n E74, trong d6 dung méi néu trén dugc chon
tur propylen glycol va etanol, hodc t6t hon bao gdm ca propylen glycol va etanol.
E76. Duoc pham liposom theo phwong 4n bét ky trong sd cac phuong an tir E71 dén
E75, bao gdm phospholipit nhur dugc mo ta theo phuong 4n bét ky trong sd cac phurong
an tir E66 dén E69.
E77. Dugc pham liposom theo phwong 4n bét ky trong sd cac phuong an tir E71 dén
E76, con bao gdm thém chét didu chinh do truong dugc chon tir dextroza, glucoza,
manitol, sucroza, lactoza, trehaloza, glyxerin va NaCl.
E78. Ché phdm c¢6 dac hiru co bao gdm:
a. hop chit A ma hop chat nay la axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy}-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic,
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b. chat 6n dinh phospholipit tich dién am hodc phan cuc, vi du, duoc chon tir mubi
natri hodc amoni cuia DMPG (1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol,
hodac dimyristoyl phosphatidylglyxerol), mudi natri caa POPG (1-Palmitoyl-2-
oleoyl-sn-glyxero-3[Phospho-rac-(1-glyxerolj]), mudi natri cia DOPS (1,2-
Dioleoyl-sn-glyxero-3-phosphoserin), mubi natri cia DOPG (1,2-Dioleoyl-sn-
glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri hogc amoni cia DPPG (1,2-
Dipalmitoyl-sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri hodc amoni ctia
DSPG (1,2-Distearoyl-sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri cia axit
phosphatidic (PA) dau tuong, mudi natri cua axit phosphatidic (PA) trang, mudi
natri cia phosphatidylserin (PS) diu tuong, mudi natri cia phosphatidylglyxerol
(PG) trimg, mubi natri ciia phosphatidylglyxerol (PG) du twong, mudi natri cia
phosphatidyl inositol (PI), lecithin tring (vi dy, Lipoid E 80 S), lecithin dau twong
(vi du, Lipoid E75), va natri oleat, especially DMPG natri; va

c. chét én dinh chéng lai su gel hoa, vi du, dugc chon tir

e polyme, trong d6 polyme nay 1a PEG300 hodc PEG400, va
e chét dién giai, trong d6 chét dién giai nay 1a natri clorua.

E79. Dugc pham chira:

a. phospholipit dugc chon tir lecithin trimg, lecithin dau twong, POPC (palmitoyl
oleoyl phosphatidylcholin), DOPC (1,2-Dioleoyl-sn-glyxero-3-phosphocholin),
DMPC (1,2-Dimyristoyl-sn-glyxero-3-phosphocholin) va DPPC (1,2-Dipalmitoyl-
sn-glyxero-3-phosphocholin), tt hon 1a POPC (palmitoyl oleoyl
phosphatidylcholin), DOPC (1,2-Dioleoyl-sn-glyxero-3-phosphocholin), va DMPC
(1,2-Dimyristoyl-sn-glyxero-3-phosphocholin), dic biét 1a POPC,

hoic trong d6 phospholipit dugc chon tir lecithin trimg hodc lecithin dau twong bao
gbm it nhat 70% phosphatidylcholin;

b. hop chit A ma hop chét nay 1a axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy}-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]Jmetoxy } phenyl)propanoic hodc

mudi cta hop chit nay, tot hon 14 phén t tu do,
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c. chét 6n dinh phospholipit tich dién &m hoac phan cuc, vi du, mudi natri hoac
amoni cua DMPG (1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol, hodc
dimyristoyl phosphatidylglyxerol), mudi natri ciia POPG (1-Palmitoyl-2-oleoyl-sn-
glyxero-3[Phospho-rac-(1-glyxerol)]), mudi natri cia DOPS (1,2-Dioleoyl-sn-
glyxero-3-phosphoserin), mudi natri cia DOPG (1,2-Dioleoyl-sn-glyxero-
3[Phospho-rac-(1-glyxerol)]), mudi natri hodc amoni cia DPPG (1,2-Dipalmitoyl-
sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mubi natri hodc amoni cia DSPG (1,2-
Distearoyl-sn-glyxero-3[Phospho-rac-(1-glyxerol)]), mubi natri cla  axit
phosphatidic (PA) dau tuong, mudi natri cua axit phosphatidic (PA) trirg, mudi
natri cua phosphatidylserin (PS) dau tuong, mudi natri ciia phosphatidylglyxerol
(PG) trimg, mudi natri ciia phosphatidylglyxerol (PG) dau twong, mudi natri cia
phosphatidyl inositol (PI), Lipoid E 80 S, va natri oleat, t6t hon 1a 1,2-Dimyristoyl-
sn-glyxero-3-phospho-rac-glyxerol, mubi natri hodc amoni, lecithin trimg hoic
Lipoid E 80 S, t6t hon 1a 1,2-Dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol, mudi

natri; va
d. chét 6n dinh chéng lai su gel hoa, vi du, dugce chon tu

e polyme, trong d6 polyme nay 1a PEG300 hoac PEG400, va

o chit dién giai, trong d6 chat dién gidi nay 1a natri clorua.

Pugc mo ta dudi day 1a cac phuong dn E&0 dén E88 cua sang ché ma khong dugc yéu
cau bao ho
E80. Quy trinh dé hoa tan hop chit A, nhu dugc md ta theo phuong 4n bét ky trong s6
cac phuong an E1, E2 hodc E3, trong mdi truong nudce, bao g@)m bude tron két hop:
a. thé mang liposom theo phuong 4n bét ky trong s6 cac phuong an tir E13 dén E26,
va

b. ché phim c6 dic hitu co theo phuong 4n bat ky trong sb cac phuong 4an tir E1 dén

E12, hodc tir E47 dén E49, hoic tir E55 dén E64 hoic E78.

E81. Quy trinh diéu ché ché phim chira hop chét A thich hop dé dung theo dudng ngoai

tiéu hoa, bao gém budc tron két hop:
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a. thé mang liposom theo phuong an bat ky trong s cac phuong an tir E13 dén E26,

va

b. ché phdm c¢6 dac hiru co theo phuong an bat ky trong s6 cac phuong an tir E1 dén
E12 hodc tir E47 dén E49, hodc tir E55 dén E64 hodc E78.

E82. Quy trinh theo phuong 4n E80 hoic E81, trong d6 bude tron két hop dién ra ngay
trugce khi dung cho bénh nhén.

E83. Quy trinh theo phuong 4n bit ky trong sé cac phuong an E80, E81 hoic E82, trong
d6 budce tron két hop va nap liposom dugce tién hanh béng cach 1on nguoc 1ap di 1ap lai,

tdt hon 1a 1ic manh br?lng cach 10n ngugc dd chira.

E84. Quy trinh theo phuong an bit ky trong s6 cac phwong an tir E80 dén E83, trong d6
budce tron két hop va nap liposom dugc thue hién béng cach 1on nguoc dd chira c6 chira
ca hai thanh ph.:?ln a.va b, tot hon 1a lap di ldp lai, hoac lic manh bé‘mg cach 16n nguoc,

cho t6i khi hdn hop khong con cac phan tir nhin thdy duge.

E85. Phwong phap diéu bién hoat tinh thu thé Mcl-1 & ddi tuong, trong d6 phwong phap
bao gdm budc ding cho dbi twong mot lugng co tac dung diéu tri cia ché pham theo
phuong an bt ky trong s6 cac phuong an tir E27 dén E46, hodc tir ES0 dén E52, hodc
tir E65 dén E77, hodc E79.

E86. Phuong phap diéu trj ung thu, bao gdm budc dung cho dbi twgng mot lugng c6 tac
dung diéu tri cia ché pham theo phuong 4n bit ky trong s cac phuong 4n tir E27 dén

E46, hoic tir E50 dén E52, hodc tir E65 dén E77, hoic E79.

E87. Phuong phap nhu dugce bdc 16 trong muc E86, trong d6 ung thu duge chon tir cac
ung thu bang quang, ndo, vi1 va tir cung, bénh bach ciu lympho man tinh, ung thu dai
trang, thuc quan va gan, bénh bach ciu lympho bao, bénh bach cdu tiy bao cép tinh, u
lympho, vi du, u lympho té bao B khong Hodgkin va u lympho té bao B 16n lan téa, u
héc sic to, bénh mau 4c tinh, vi du, hoi ching r6i loan sinh tay, u tuy, vi dy, da u tuy,
ung thu budng trimg, ung thu phdi khong phai té bao nho, ung thu tién liét tuyén, ung
thu tuy va ung thu phdi té bao nho.
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E88. Phuong phap nhu dugce boc 10 trong muc E87, trong d6 ung thu duoc chon tir u
lympho té bao B khong Hodgkin, u lympho té bao B 16n lan téa, da u tiy, hoi ching rdi
loan sinh tity, bénh bach ciu lympho mén tinh va bénh bach cau cép dong tiy.

Céc phuong 4n E89 dén E95 cuia sang ché duge md ta dudi day.

E89. Dugc phdm theo phuong 4n bét ky trong sb cac phuong an tir E65 dén E77, hoac
E79, dé six dung lam thudc.

E90. Dugc pham d sir dung theo phwong 4n E89, trong d6 viéc st dung néu trén 1a dé
diéu tri ung thu, tot hon trong d6 ung thu dwgc chon tir cdc ung thu bang quang, ndo, vu

<A 4% Aty L
va tu culig, v

il 21 g tha d 1 A thira A1140 VA gan Léﬂh :
bach cau lympho bao, bénh bach cdu tay bao cap tinh, u lympho, vi du, u lympho té bao
B khong Hodgkin va u lympho té bao B 16n lan téa, u héc sic t6, bénh mau 4c tinh, vi
du, hoi ching r6i loan sinh tly, u tuy, vi dy, da u tuy, ung thu buéng tring, ung thu phéi

khong phai té bao nhé, ung thu tién liét tuyén, ung thu tuy va ung thu phdi té bao nhé.

E91. Duoc phém dé st dung theo phuong an E90, trong d6 ung thu néu trén dugc chon
tir u lympho té bao B khéng Hodgkin, u lympho té bao B 16n lan téa, da u tity, hoi chimg
rdi loan sinh tity, bénh bach ciu lympho man tinh va bénh bach cau cép dong tuy.

E92. Sir dung ché phim c¢b dic hiru co theo phurong 4n bét ky trong sd cac phuong an
tir E55 dén E64, hoiac E78, dé bao ché thude dé diéu tri ung thu.

E93. St dung theo phuong 4n E92, dé bao ché thude liposom dé diéu tri ung thu.

E94. Str dung theo phuong an E92 hodc E93, trong d6 ung thu dugce chon tr cac ung thu
bang quang, ndo, vl va tir cung, bénh bach ciu lympho man tinh, ung thu dai trang, thuc
quan va gan, bénh bach cau lympho bao, bénh bach ciu tily bao cap tinh, u lympho, vi
du, u lympho té bao B khong Hodgkin va u lympho té bao B 16n lan t6a, u hic sic td,
bénh mau 4c tinh, vi du, hoi chiing r6i loan sinh tdy, u tuy, vi duy, da u tuy, ung thu buéng
trimg, ung thu phdi khong phai té bao nhé, ung thu tién liét tuyén, ung thu tuy va ung
thu phdi té bao nho, in particular u lympho té bao B khong Hodgkin, u lympho té bao B
16n lan toa, da u tdy, hoi ching r6i loan sinh tdy, bénh bach cau lympho man tinh va

bénh bach cau cip dong tiy.
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E95. T hop bao gém:

e duogc phdm theo phuong an bat ky trong sb cac phuong 4n tir E65 dén E79, hoic
E79, va
e mot hodc nhiéu tac nhén c6 hoat tinh diéu tri, dé st dung dong thoi, tuan tw hodc

riéng biét.

DPuogc mo ta dudi day 1a phuong an cia sang ché ma khong dugce yéu cau bao ho.

E96. Ché phdm bao gdm hop chit A, nhu dugc x4c dinh trong El, E2 hogc E3, va chét

6n dinh chdng lai sy gel hoa.

Theo mdt phuwong an, bénh nhan dugc chon, vi du, theo céc ti€u chuin sau:
Céc tiéu chuén lva chon chinh:
e Tubdi> 18 tudi
Péi voi cac bénh nhén bi da u tiy:

e U lympho duoc khing dinh vé mat mé hoc hoic da u tay dugc khing dinh. Theo
phuong an cu thé dbi v6i cac bénh nhén bi da u tiy, da u tity téi phat va/hogc
khong dap ung v6i phac do diéu tri chuan

e Bit thuong vé nhidm sic thé xac dinh ro

e Bénh c6 thé xac dinh duoc:
- M-protein huyét thanh > 0,5 g/dl
- M-protein nudc tiéu > 200 mg/24 gid hoic
- Mtre chudi nhe tu do huyét thanh (FLC) > 100 mg/L ctia FLC lién quan.
Déi véi cac bénh nhan bi DLBCL khing dinh vé mat mé hoc:

e Duong tinh MYC din chimg dugc x4c dinh bang huynh quang trong k¥ thuat lai
tai chd (FISH) hoic k¥ thuat hoa moé mién dich (IHC)
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e Bénh co thé xac dinh dugc (theo tiéu chuin trong tai liéu Recommendations for
Initial Evaluation, Staging, and Response Assessment of Hodgkin and Non-
Hodgkin U lympho)

Céc tiéu chuan loai trir chinh
1. Tién st bénh gan man tinh da biét bao gébm

e nhiém trung viém gan B hoic C hoat dong

e X0 gan mat tién phat

e X0 gan, hodc

e tang &p luc tinh mach ctra

2. Tién st viém tuy mén

3. Bénh nhén ¢6 nguy co cao bi hoi chimg tiéu khéi u (TLS)

4. Tién st hodc chin dan viém phdi, bénh phoi k& hodc bénh rudt viém.

5. Suy chtrc nang tim hodc céc bénh tim rd rang v& mit 1am sang, bao gdbm bénh bat ky

trong sO céc bénh sau:

e Phan suét tng mau thit trai (LVEF) < 50% khi dugc x4c dinh bang k¥ thuat quét
phong xa hat nhan tim (multiple gated acquisition scan: MUGA) hodc si€éu am
tim (ECHO)

e Khoang QT duoc hiéu chinh theo cong thirc Fredericia (QTcF) > 450 ms (cac
bénh nhan nam), >460 ms (cac bénh nhan nir)

6. Cac tinh trang bénh nang va/hodc khong duoc kiém soat ma theo quan diém ciia nha
didu tra c6 thé anh huéng t6i do an toan cua ca thé hodc anh hudng t6i sy danh gia két
qué nghién ctru.

7. Pidu trj trude d6 bang thude we ché Mcl-1.

8. Diéu tri trude d6 bang thude tc ché Bcl-2 (d6i v6i cac bénh nhan duge chon luwa vao

nhom mo rong licu luong).

9. C4c bénh nhan bi khéi u CNS tién phat hoic lién quan dén khéi u CNS.
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Thé mang liposom mé ta & ddy c6 thé dugce tao ra bang phuong phap san xuét
bAt k¥ tao ra cac liposom ¢6 ¢& hat trung binh t6i 1000 nm, t&t hon t6i 300 nm, t6t nhat
t6i 100 nm. Kich ¢& liposom nhu mé ta & day dé chi duong kinh trung binh Z st dung
quang phd twong quan photon theo tiéu chuén ISO 13321 ma né mo ta c& hat trung binh
dat duoc va chi s6 da phan tan. Phuong phap san xuit dién hinh bao gbm céc budc phan
tan, tron cit tbe do cao va ddng hoa ap luc cao sau dé va cac phurong phéap nhu vay da

duoc biét rd doi vai nguoi co k¥ nang trong linh vuc.

Ché phidm c¢6 dac hiru co dugc tao ra bang cach tron két hop cac thanh phan cho

t61 khi thu dugce dung dich ddng hoa ma hop chit A dugc hoa tan trong do.

Dé tao ra ché phdm dé ding, ché pham cb dic duoc bd sung vao thé mang
liposom, sau d6 dugc két hop ngay, vi du, bang cach 16n ngugc lap di lap lai, hodc lic
manh. Theo cach khac, ché phdm ¢6 dic c6 thé duoc bd sung vao thé mang trong khi

nhao xo04y.

Mot phuong an ctia sang ché ma khong duogc bao ho, dé xuét thé mang liposom
ma ¢6 thé duogc tron két hop vai hop chit A ngay truée khi dung dé tao ra ché pham
trong subt. Cu thé, phuong an nay dat dugc bang viéc két hop thé mang liposom véi ché
pham ¢é dic hitu co bao gb6m hop chét A nhu dugc mo ta & day. Tinh trong sudt 1a mong
mudn dé kiém tra xem liéu hop chit A ¢6 duoc hoa tan trudce khi ding hay khong. Sy
hoa tan nay c6 thé duoc danh gia bang cach kiém tra bang mat hodc do trong dugc xac
dinh tai budc song thich hop nhét tay thudc vao n@)ng do lipit, vi du, 660 nm hoac st
dung cuvet hodc ngin dan truyén 1 cm. Theo mot khia canh clia sdng ché ma khong
dugc yéu ciu bao ho, duge pham dé dung (cac liposom duge nap bang hop chéat A)
khong lam giam sy din truyén so v&i thé mang liposom t6i hon 30%, t6t hon khong
nhiéu hon 20%, t6t nhit khéng nhiéu hon 10%.

Theo mot phuong an cua sang ché ma khong dugc yéu ciu bao hd, thé mang
liposom, khi dugc két hop véi hop chit A, cho phép su tai nap tdi da hop chit A vao
trong cac liposom, tot hon 12 khi hop chit A ¢6 mit & dang ché pham c6 dic hitu co md
ta ¢ day.

Trong phan vi du dudi ddy, ‘hgp chit A’ nghia 13 axit (2R)-2-{[(5S4)-5-{3-clo-2-
metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3- |
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d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-

yl]metoxy } phenyl)propanoic (khong phai mudi).

Vi du thue hién sang ché

Vi du 1: Ché pham c¢6 dic hitu co bao gb6m hop chét A va natri clorua

Thanh phan Thanh phén trén mL [mg] | Chirc ning ta duoc
Hop chat A 61,75
DMPG-Na (1,2- 3,83 chét on dinh
Dimyristoyl-sn-glyxero-3-
phospho-rac-glyxerol,
mudi natri)
Etanol, khan 94,39 dung moi
Natri clorua 4,00 chat 6n dinh
Nudc dé tiém 9,58 dung moi
Propylen glycol 851,41 dung moi

Diéu ché dung mdi lugng lém:

Nude dé tiém sau d6 1a etanol khan, sau 46 DMPG-Na dugc nap vao binh va
dugc khudy dé lam 4m bot DMPG-Na. Sau do, bb sung gan Y sb propylen glycol vao
d6, va hdn hop dwoc khudy va lam am. Tiép tuc khudy va nhiét do dugc duy tri trong
thoi gian 90 phut hodc cho tdi khi hoa tan hoan toan DMPG-Na. Sau khi hoa tan hoan
toan, sau d6 1am mat hdn hop xubng nhiét d6 trong phong, phan propylen glycol con lai
duge bd sung va khudy hdn hop cho t6i khi hdn hop tré nén dong nhat. Sau d6, bd sung

natri clorua, va 1am 4m hdn hop trong thdi gian 90 phit hodc cho t6i khi hoa tan hoan

toan natri clorua. Lam mat dung dich thu dugc xudng nhiét do trong phong.

biéu ché thuoc ¢d dac hitu co:

Dung méi lugng 16n dugce diéu ché nhu mo ta & trén dugc nap vao binh, bo sung

hop chét A va khudy hdn hop dé 1am 4m bot hop chit A. Tiép tuc khudy trong 60 phut

-31-




35312

hoac cho t6i khi hoa tan hoan toan hgp chit A. Loc dich co dic qua mang loc vo khuan
0,2 um Pall flodyne® II DFL Membrane trong hé loc Kleenpak™ Capsules
KA3DFLP1G hoiac KA3DFLP1. Sau khi loc, san phém thudc ¢o dic hitu co thu dugc

(61,75 mg/ml) dugc chuyén vao cac lo nhod vo khuén da duoc loai bo yéu tb gay sot.

Vi du 2: Thé mang liposom dé pha lodng

Ta duoc Luong thanh phﬁn trén Chtrc nang ta dugce
mL [mg]
Sucroza 90 chat diéu chinh do
truong
ePL, Lipoid E 80 S 100 chat hoa tan
(phospholipit trimg)
L-Histidin 1,5 chat dém
Axit clohydric Néu can t6i do pH 6,5 chét diéu chinh d6 pH
Natri hydroxit Néu can t6i do pH 6,5 chét diéu chinh d6 pH

Nudc dé tiém

Luong vira du 1 mL

dung moi

Diéu ché thé mang liposom dé pha lodng

Vi lecithin (ePL) ¢6 xu huéng bi oxy hoa, oxy duoc loai bo bat ky noi nio c6 thé

v& mit k§ thuat va vat liéu t6t hon dugc bao vé bang 16p phi nito.

Nué6c dé tiém, sau d6 1a L-Histidin, dugc nap vao binh va khudy cho t6i khi
L-Histidin duoc hoa tan hoan toan. Sucroza dugc nap vao d6 va khudy hdn hop cho téi
khi sucroza dugc hoa tan hoan toan. Do pH duogc kiém tra va diéu chinh téi 6,5 = 0,2
bang cach bd sung axit clohydric 1N hodc dung dich natri hydroxit 1N, sau d6 dung dich
duogc khudy cho t6i khi dong nhat. Sau d6, bd sung Lipoid E 80 S vao binh. Khudy hon
hop cho t¢i khi thu duoc thé phén tan dong nhét.

Két hop truc tiép
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Thé phén tan thu duoc & trén duge khudy va chuyén vao binh khéc théng qua
dung cu d@)ng nhét héa truc tiép (Kinematica MEGATRON MT-SV 1-45 M), dugc diéu
chinh t6i téc do dong 2-5 L/phut. Viéc két hop truc tiép duoc tiép tuc cho t¢i khi khong

con gi trong binh ngudn.
Ddng nhét héa cao ap

Binh chtra thé phan tan lecithin thu dugc & trén duoc nbi voi dung cu dong nhat
hoéa cao ap (Avestin Emulsiflex C160) trong vong tudn hoan khép kin, va 1am lanh thé
phan tan xudng nhiét do 2-8°C trong khi khudy & téc do 300 vong/phit. Sau khi nén
binh té1 4p suét 0,5 bar, bom dugc hiéu chinh & tdc do toi da va dung cu dé)ng nhét hoa
cao 4p dugc mdi bom bang van mo dé loai bo khong khi trong hé thong. Bom ddng nhat
hoa cao 4p sau d6 duoc didu chinh t6i 60 Hz, tbc do dong 1a 130-140 L/gio va ap luc
nim trong khoang tir 950 dén 1050 bar, va qué trinh dong nhat héa cao ap dugc tién
hanh 19 hanh trinh (khoang 7,5-8 gio), sau d6 ¢ hanh trinh thir 20, lugng chua trong
binh duoc chuyén sang binh khac thong qua dung cu ddng nhét hoa cao ap.

Thao tac loc so bd duge tién hanh bing mang loc PVDF (mang loc polyvinyliden
diflorua) kich thuéc 16 0,2 um, va dich loc duge bao quan & nhiét do trong phong. Sau
do, dung dich dugc loc vo khuén qua mang loc loai vo khuin PVDF va sau do, dugc
chuyén sang cac 1o nhé vo khudn duoc loai bo tac nhan gay sdt bang phuong thire xir 1y
nhiét kho.

Ché pham dang 16ng nay c6 thé duogc tiém hodc truyén & dang nguyén nhu vay
hodc duge pha lodng bang cac dung dich truyén (vi dy, glucoza 5%) trudc khi truyeén.
Vi du 3A: Ché pham dé truyén

Ché pham c6 dic hitu co tir vi du 1 dugc két hop voi thé mang liposom tir vi du
2 nhu sau. Thé mang liposom tir vi du 2 dwgc cho lam 4m 1én nhiét do trong phong (ttrc
14 nhiét d tir 20 dén 25°C) bang cach 14y n6 ra khoi ti lanh it nhat 30 phat truéc khi két
hop. Tong thé tich ctia thé mang liposom hoat tinh ma s& duoc dung cho bénh nhén c6
thé duge xac dinh nhu dugc chi ra trong bang 3A.1 duéi ddy. Thé mang liposom chira

cac liposom nhé bé va dugc sir dung lam thé mang hoa tan, c6 kha ning hoa tan hop
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chét A trong mdi trudng nude sau khi két hop v6i ché pham co dic hitu co bao gdém hop

chét A.

Bang 3A.1:
Liéu S6 lwong 1o can c6  Tong thé tichcuia  C& bom tiém / Nong d6 hop
luong can  clia san phim thé mang liposom  thang ty 1& chét A trong tdi
thiét cia  thudc (ché phdm  hoat tinh (ndng do 250 mL san
hop chdt  ¢6 dic hop chdt A hopchitAla75 sang dé truyén
A d8 truyén) vathé  mg/ml) can duoc (Luu y: luong
mang liposom dé chuyén vao thi tran tai khong
pha loang (LV) glucoza xem Xxét)
mg S6 luong ml mg/ml
30 1 4,0 S5mL/0,2mL 0,12
45 1 6,0 10mL/0,5mL 0,18
180 1 24,0 30mL/0,5mL 0,72
360 2 48,0 30mL/0,5mL 1,44
540 3 72,0 30mL/0,5mL 2,16
720 4 96,0 30mL/0,5mL 2,88
900 5.0 120,0 30mL/0,5mL 3,60
1080 6 1440 30mL/0,5mL 4,32
1260 7 168.,0 30mL/0,5mL 5,04
1400 8 186,7 30mL/0,5mL 5,60
X [mg] Dugc xac dinh dua =X [mg]/ 7,5 Xem & trén. Lua =X [mg] /250
vao lidu luong can  mg/ml chon c& bom ml
dung va ham tiém / thang ty 1€
lugng danh dinh sat nhat v6i gia
ctia hop chat A 1a tri tong thé tich
180 mg/lo cua san ctia thé mang
phim thudc (ché liposom hoat
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pham c¢b dic hop tinh duogc xac
chét A dé truyén) dinh trong bang

Mot lo chira ché phdm c¢6 ddc hitu co ctia hop chit A (185,25 mg [bao gom ca
phén du] hop chéit A trong 3 mL) duge két hop v6i mot lo thé mang liposom (2,1 gam
Lipoid E 80 S trong 21 mL), dé thu dugc thé tich c6 thé rut ra duoc 12 24 mL thé mang
liposom hoat tinh bao gdm hop chat A chira tdng cong 180 mg hop chat A). Pdi véi mot
bénh nhén, ¢6 thé cAn phai chudn bi nhiéu lo. Cin phai chuin bi s6 lugng lo thé mang

liposom hoat tinh thich hop du dé phan lidu cho bénh nhan.

Ché pham co dic hitu co cua hop chat A (3 mL) dugc rit theo cach vo trung va
chinh x4c va dugc bom nhanh vao mét lo chira thé mang liposom va dugc két hop ngay
bang cach quay 16n nguoc lo > 40 lan. Trang thai van duc ban dau s& bién mat. Ché
pham thé mang liposom hoat tinh thu dugc s& duc hon mot chut so véi thé mang liposom
dé pha loang. Ché phdm nay phai khong chira cic phan tir nhin thdy dugc sau khi két
hop. Néu nhiéu hon 180 mg hop chét A can duoc dung cho bénh nhén, buée bd sung va

két hop dugc lap lai néu can thiét.

Tdng thé tich cua dung dich glucoza can dugce 14y ra khoi tii truyén khi d6 dugc
tinh toan (vi duy, sir dung glucoza 5% Ecobag, hodc glucoza 5% Ecoflac). Thé tich nay
1a twong tw nhu thé tich ciia thé mang liposom hoat tinh dugc x4c dinh trong bang 3A.1.
Thé tich tinh toan ctia dung dich glucoza durgc rit theo cach vo trung va chinh x4c tir tii

truyén (va loai bo).

Thé tich tinh toan cua thé mang liposom hoat tinh (bao gdm hop chét A) duoc rut
theo cach vo trung va chinh x4c tir mot hodc nhiéu lo va dugc bom vao thi glucoza chuin
bi & trén, va duge két hop déu bing cach 16n nguoc tui it nhat 10 1an. Néu can it hon

180 mg hop chit A, thi phan con lai trong céc lo can dugc loai bo.

Tui truyén chudn bi sin sang dé truyén can phai duoc kiém tra bang mat d6i voi
chit dang hat. Luong chura trong ti c6 thé xuét hién mau tréng duc hoac hoi duc tuy
thudc vao ndng dd hop chit A. Néu cac hat nhin thdy dugc, can phai loai bd thi nay va

chuan bi tdi truyén mdi.

Hop chit A hoi nhay v6i anh sang, do d6 tdi truyén dugc bao vé tranh 4nh séng.
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Mot vi du vé phuong thirc nhu sau. Tdi truyén vira méi chuén bi duge bao quan
t61 5 gio & nhiét do trong phong (tire 1a nhiét do tir 20 dén 25°C) cong thém t6i 8§ gio
trong diéu kién tu lanh (tir 2 dén 8 °C) bao gdm ca thoi gian truyén thuc tién. Néu gitt
nhiét do trong phong tir 20 dén 25°C, dung dich pha lodng dé truyén trong tui truyén c6
thé dugc chuin bi va viée truyén duoc bat dau trong vong 2 gio sau khi chuén bi va dugc
dung & nhiét d trong phong co kiém soat. Néu dung dich truyén tinh mach khong duge
dung ngay, thi dung dich ¢6 thé dwoc 1am lanh & nhiét do tir 2 dén 8°C trong thoi gian
chi du6i 8 gid. Néu dung dich chuén bi dugc 1am lanh trude khi ding, tii c6 thé dugce
nang 1én nhiét do trong phong trudc khi ding. Ché phim truyén chira ndng do can thiét
cua san phém thube cua hop chit A c6 thé duoc truyén qua day truyén va bo loc truc

tiép kich c¢& 1,2 pm sau tui truyén, duoc dit sat véi ng thong (catheter) nhét c6 thé.
Vi du 3B: Ché phim dé truyén

St dung phuong thire twong tu nhu trong vi du 3A, thé mang liposom tir vi du 2

duoc két hop v6i dung dich hitu co chira thanh phan sau:

Mo ta Thanh phan trén ml [mg] | Chiic ning t4 dugc
Hop chat A 100
Lipoid E 80 S 18,54 chat 6n dinh
Propylen glycol 410,73 dung moi
Etanol 410,73 dung moi

Céc ty 18 két hop sau ddy c6 thé duoc sir dung:

Nong do can thiét cia Thé tich can thiét cia Thé tich ciia dung Thé tich cua thé
hop chét A (mg/mL) ché phdm liposom hoat dich hitu co (mL)  mang liposom
tinh (mL) (mL)

0,00 80 0,00 80,00
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0,30 65 0,20 64,80
0,60 83,5 0,50 83,00
0,75 80 0,60 79,40
1,50 80 1,20 78,80
2,50 80 2,00 78,00
3,00 80 2,40 77,60
3,75 &0 3,00 77,00
5,00 80 4,00 76,00
7,50 80 6,00 74,00

Vi du 4: Hiéu qua ctia ché pham liposom ctia hop chét A trong mau ghép ngoai lai bach
cau cip dong tiy MV4;11 & chudt trui 16ng st dung phac d6 dung theo duong tinh mach
mdi tudn mot 1an

Phuong phap

Bang 4.1: Ché pham dung mdi hitu co dugc st dung dé diéu ché dung dich dinh liéu

cho nhém thé mang:

Thanh phan Luong thanh phan trén
mL [mg]
Lecithin trung Lipoid EQ0 S | 20
Propylen glycol 443,0
Etanol 443,0

Bang 4.2: Ché phdm ciia thé mang liposom dugc st dung dé diéu ché dung dich dinh

lidu cho nhém thé mang:

Thanh phan Luong thanh phan trén mL [mg]
Lecithin trang Lipoid E 80 S 100
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Sucroza 90
L-Histidin 1,552
Nude dé tiém lwong vira da cho 1,00 mL

Thé mang liposom thu dugc st dung céc thanh phén trong bang 4.2 va cac
phuong phap mé ta ¢ day trong vi du 2. Dung dich hitu co (bang 4.1) dugc két hop vai
thé mang liposom theo ty 18 1:32,33 (thé tich/thé tich) va dugc st dung dé dinh liéu
nhom thé mang véi lugng 10 mL/kg.

Nghién ctru nay danh gia hoat tinh chéng khéi u va kha ning dung nap ctia hop
chat A trong ché phdm dwa vao liposom sau khi truyén tinh mach & mau chuot trui 1ong
mang khdi u MV4;11. Céc thuc nghiém duoc thuc hién & chudt cai trui l1ong Crl:NIH-

Foxnlrnu (Charles River).

Dong té bao bach ciu cép dong tity (AML) ngudi MV4;11 luc duge thiét 1ap tir
cac té bao gbc MV4;11 ma ching thu duge tir bénh nhan. Té bao gbc MV4;11 thu duoc
tir ngan hang t& bao DSMZ. Té bao MV4;11 luc dugc sir dung cho tat ca céc nghién ctru
in vivo va dugc nudi cdy trong moi truong RPMI-1640 (BioConcept Ltd. Amimed, # 1-
41F01-I) c6 bd sung 10% FCS (GE health care life sciences, # H30071.03) 4mM
L-glutamin (BioConcept Ltd. Amimed, # 5-10K00-H), 0,6mg/ml geneticin (Life
Technologies, # 10131-027) & nhiét 46 37°C trong khi quyén chira 5% CO, trong khong
khi. Céc té bao duge duy tri & mat do gitra 0,2 va 1,1 x 10 té bao/mL. Dé thiét 1ap cac
mau ghép ngoai lai MV4;11 luc, té bao duoc thu hoach va tai tao huyén phu trong HBSS
(Gibco, # 14175) va duogc két hop véi Matrigel (BD Bioscience, #354234) (1:1 thé
tich/thé tich) trude khi tiém 200pL chira 1 x 107 té bao theo dudng dudi da vao canh
suon phai cac dong vat da dugce gy mé bang isoflurane. 24 gi& trudce khi ching té bao,
tat ca dong vat duoc chiéu xa bang 5 Gy trong 2 phiit sir dung médy chiéu xa y.

Su phat trién khdi u duoc theo doi déu din sau khi ching té bao va dong vat dugc
phéan ngAu nhién vao cac nhom didu tri khi khdi u ctia ching dat t6i thé tich thich hop.
Kich thuéc khéi u, tinh bing mm3, dwoc tinh toan tir: (L x W2 x 7/6) trong d6 W = chiéu

rong va L = chiéu dai ctia khoi u.
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Pong vat mang khdi u duoc tuyén chon vao cac nhom diéu tri (n=15) v6i thé tich
khdi u trung binh vao khoing 450 mm?. Sau do, cac dong vét duoc diéu tri bang thé

mang hogc ché phdm hop chit A & mirc lidu lugng 10 va 30 mg/kg.

Hop chit A dugc phbi ché trong ché phdm dua vao liposom st dung san pham
thudc c6 dic hitu co (duge md ta trong vi du 1) va thé mang (duge md ta trong vi du 2
¢ day). Céac dung dich dinh lidu dugce tao ra bang cach két hop san pham cua cac vi du
1 va 2 theo ty 1& 1:7,236 (thé tich/thé tich), sau d6 pha loang thém hdn hop niy bang
cach bd sung glucoza 5% theo ty 16 1:6,50 (thé tich/thé tich) di v6i lidu lugng 10 mg/kg
vaty 16 1:1,50 (thé tich/thé tich) dbi véi liéu lugng 30 mg/ke.

Thé mang va hop chit A duge ding mdi tudn mot 14n (QW) bang cach truyén
tinh mach 15 phut theo tinh mach dudi bén voéi lidu 10 mL/kg. Pong vat dugc gdy mé
bang isoflurane/O; trong thoi gian khoang 20 phiit dé tién hanh truyén. Tién hanh do thé
tich khéi u st dung thuéc kep 2 dén 3 1an mdi tudn. Can dong vét 2-3 1an mdi tudn va
kiém tra thuong xuyén cac ddu hiéu hién nhién v& bat ky tac dung bét loi nao.

Dit lidu vé thay ddi khdi u va thé trong dwoc phan tich theo cach thong ké st
dung phdn mém GraphPad Prism 7.00 (GraphPad Software). Néu nhu céc thay doi vé
dir liu dwoc phan bd thong thuong, dit liu duoc phan tich st dung phuong thire
ANOVA moét chiéu véi kiém dinh Dunnett hau kiém dé so sanh nhém diéu trj v6i nhém
dbi chimg. Kiém dinh Tukey hau kiém dugc st dung dé so sanh trong ndi nhém. Theo
cach khac, kiém dinh Dunn héu kiém duoc phan loai Kruskal-Wallis dugc st dung.
Truong hop c6 thé, cac két qua duoc trinh bay & dang trung binh = SEM.

Dé danh gia hiéu qua, tri s6 %T/C duogc tinh toan khi két thuc thuc nghiém theo:

(Athé tich khéi ud® ti/Athé tich khdi ud chimg)* 100
Su thoai trién khoi u duoc tinh toan theo:
-(Athé tich khéi ud® U/thé tich khoi udite i tiebit diuyx 00
trong d6, Athé tich khéi u 1a thé tich khéi u trung binh vao ngay dénh gia trir di the tich
khéi u trung binh khi bat dau thuc nghiém.

Két qua: Hiéu qua va kha ning dung nap
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Ché phim hop chit A dua vao liposom thé hién hiéu qua lién quan liéu luong
manh sau khi dung theo dudong truyén. Liéu luong truyén 10 mg/kg mdi tudn mot 1an
gdy ra dap ung chong khéi u t6i da sau lidu lwong dau tién (thoi trién 61% vao ngiy
thtt 3 sau khi khoi ddu diéu tri) va dap Gmg giam xudng trong mdi mot lidu lugng sau
do6, dan dén su gia tang din dan vé thé tich khéi u theo thoi gian. Vao ngay thit 24 (ngay
cubi cing do thé tich khéi u & nhom thé mang), sw thodi trién 12 6% sau khi ding lidu
10 mg/kg mdi tudn mdt 1an (p < 0,05 so v6i nhém thé mang). Sau khi truyén 30 mg/kg
ché pham liposom ciia hop chit A mdi tudn mot 14n trong 2 tudn, su thoai trién hoan
toan (CR) dat duoc & tit ca cac miu ghép ngoai lai MV4;11 vao ngay 13 sau khi khoi
dau diéu tri. Su thoai trién hoan toan dugc duy tri & tAt ca cac dong vat cho tdi ngay 21,
sau do su tai phat trién khéi u duoc quan sat théy ¢ 3 dong vat va 2 dong vat khong thé
hién sy phat trién khéi u trong 60 nita sau khi dat t6i sy thodi trién hoan toan. Vao ngay
25 sau khi khéi dau diéu tri bing 30 mg/kg, thé tich khdi u trung binh cho thdy s thodi
trién 92% (p < 0,05 so véi nhom thé mang). Dy vao nhiing thay dbi vé thé trong, ca hai
phéac do dinh lidu cta ché phém liposom déu duogc dung nap tt. Két qua dugc thé hién

trén cac Fig. 1 va 2.
Vi du 5: Dit lidu vé do dn dinh d6i vé6i ché phém trong vi du 1

Do dn dinh cua ché phdm trong vi du 1, hop chit A 185,25 mg trong 3,0 mL dugc
khao sat, bang cach thir nghiém v& cac giai doan bao quan tdi 3 thang, va do 6n dinh ddi
v6i anh sang.
5.1. Thtr nghiém & diéu kién 5°C/dd am twong d6i moi trudng xung quanh (do 4m twong
d6i)

Trong thoi gian bao quan 3 thang trong cac lo & cac diéu kién 5°C/dd 4m twong
d6i moi truong xunh quanh, ché phém cua vi du 1, hop chit A 185,25mg/3,0mL dugc
quan sat 6n dinh vé vat 1y va hoa hoc. Khdng quan sat thdy su thay d6i dang ké nao vé

cac dic tinh vat ly hodc héa hoc.
5.2. Tht nghiém & diéu kién 25°C/d6 4m twong dbi 60%

Trong thoi gian bdo quan 3 thang trong céc lo & cac diéu kién 25°C/d6 4m twong

dbi 60%, ché phim ctia vi du 1, hop chat A 185,25mg/3,0mL dugc quan sat 6n dinh vé
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mat vat ly. Khong quan sat thdy su thay d6i dang ké nao trong 3 thang. C4c mirc gia
tang vé chat dong phan atrop khong mong mudn dugce quan sat thdy. Toan bd két qua

gilt nguyén trong mirc gidi han quy dinh.
5.3. Thir nghiém & didu kién 40°C/d6 4m tuwong dbi 75%

Trong thoi gian bao quan 3 thang trong cac lo ¢ cac diéu kién 40°C/d6 4m tuong
dbi 75%, ché phém cua vidu 1, hop chit A 185,25mg/3,0mL dugc quan sat 6n dinh vé
mat vat ly. Khong quan sat thdy su thay d6i dang ké nao trong 3 thang, ngoai trir cac
murc gia ting vé chit déng phan atrop khong mong mudn theo thoi gian. Toan bo két
qua van & trong mirc giéi han quy dinh sau thoi gian 1,5 thang.

5.4. D6 én dinh d6i véi anh sang

Trong thoi gian thir nghiém vé& do én dinh ddi véi anh sang trong céc lo, ché
pham cua vi du 1, hop chit A 185,25mg/3,0mL duoc quan sat khong 6n dinh vé mat
hoa hoc hoac vat ly. Toan bo két qua cua mau dugc bao vé tranh tiép xuc anh sang dugc
quan sat thiy trong mtc cdc gi6i han quy dinh.

Két luan:

Dit liéu v& d 6n dinh thoa man da dat dugc trong thoi gian 3 thang & cac diéu
kién 5°C/d6 Am twong d6i méi truong xunh quanh va 25°C/d6 Am tuong ddi 60% va 1,5
thang & diéu kién 40°C/do 4m twong di 75%. Dit lidu vé do on dinh c6 duge cho thay
d6 4n dinh théa man cta ché phim cua vi du 1, hop chit A 185,25mg/3,0mL. Viéc bao
vé tranh 4nh sang 13 can thiét.

Vi du 6: Dit lidu vé do 6n dinh ciia ché pham ctia vi du 2

Do 4n dinh cia ché phdm thé mang vi du 2 (21,7mL) dugc khao sat, bing cach
thir nghiém cac giai doan bao quéan t6i 3 thang, va do 6n dinh dbi v6i anh sang
6.1. Thir nghiém & diéu kién 5°C/dd am tuong d6i mdi truong xunh quanh

Khéng quan sat thdy su thay d6i nao vé hinh dang ctia do chira, vé ngoai clia
lugng chira bén trong va lugng cac phospholipit téi 3 thang bdo quan & nhi€t do 5°C,
khi so sanh véi cac két qua ban diu. Khong quan sat thy sy thay d6i dang ké nao veé do

pH, cling nhu khong c6 su thay dbi nao vé kich thuée hat.
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6.2. Thtt nghiém & diéu kién 25°C/d6 4m twong dbi 60%

Khong quan sat thdy su thay ddi nao v& vé ngoai cua dd chira va vé ngodi clia
luong chira t6i 3 thang bao quan & nhiét do 25°C, khi so sanh véi cac két qua ban dau.
Do pH 6,6 ban dau giam xubng pH 6,3 trong 3 thang twong tng. Khong quan sat thay
su thay dbi dang ké nao v& kich thuéc hat bang quang phd twong quan photon va lugng
cac phospholipit té1 3 thang. Chat hat khong thé quan st bang mit thuong gia ting, tuy

nhién c4c tri s6 van ndm trong khoang chap nhan duorc.
6.3. Thir nghiém & diéu kién 40°C/d 4m tuong dbi 75%

Khong quan sat thdy su thay d6i nao v& vé ngoai cua dd chira va vé ngoai clia
lugng chira t6i 3 thang bao quan & nhiét do 40°C, khi so sanh véi cac két qua ban dau.
Quan sét thdy su thay déi chut it vé do pH, giam chut it tir 46 pH 6,6 ban dau, xudng 6,3
sau thoi gian 3 thang bao quan & nhiét do 40°C.

Khéng quan sat thay su thay d6i dang ké nao vé kich thuéc hat bang quang phd
twong quan photon va lugng cac phospholipit t6i 3 thang bdo quan ¢ nhiét do 40°C.
Nhitng sy khéc nhau dang ké duoc quan sat thdy trong thir nghiém chét dang hat khé
nhin thdy bdng mét. Tuy nhién, nhimg diéu kién nay dugc xem 14 céc diéu kién kich Gmg
khi so sanh véi diéu kién bao quan lau dai ¢ nhiét do 5°C.

6.4. D6 6n dinh ddi véi anh séng

Thir nghiém d6 én dinh ddi véi anh sang dugc tién hanh vé6i san phim trong lo
thity tinh va so sénh v6i lo duge bao vé tranh anh sang trong hop cac-tong. Trong nghién
ctru vé d0 én dinh déi voi anh sang, khong quan sét thdy su thay do6i dang ké nao vé cac
thong sb vé vé ngoai cua dd chira, vé ngoai cua luong chira, dd pH cua dung dich, chét
dang hat nhin thdy duoc va lugng cac phospholipit sau khi bao quan.

Két luan:

Dit liéu vé d6 6n dinh thoa méan dugc chimg minh trong céac diéu kién 1au dai &
nhiét d6 5°C va céc diéu kién thuc ddy nhanh & nhiét d6 25°C/d6 4m twong ddi 60% lén
t6i 3 thang. Dit lidu vé& do én dinh théa méan dugc chimg minh dbi véi céc diéu kién thuc
d4y nhanh & nhiét do 40°C/d6 am tuong dbi 75% lén t6i 1,5 thang, bi gidi han boi cac

chat dang hat kho nhin thay bang mat sinh ra. D6i vdi vé ngoai ctia do chira, veé ngoai
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cta luong chira va kich thuéce hat, khong quan sat thdy su thay ddi nao trong tAt ca cac
diéu kién bao quan 1én ti 3 thang. Céc gia tri vé& do pH 1a 6n dinh va nam trong khoang
quy dinh déi v6i tht ca cac diéu kién bao quan. Dit liéu vé do on dinh théa man duoc
chimg minh & céc didu kién lau dai & nhiét d6 5°C/do Am twong d6i moi truong xunh
quanh. Thé mang dugc xem la 6n dinh v6i anh sang.

Vi du 7: Thir nghiém giai phong in vitro, hop chit A: su giai phong hop chét A tir cac
liposom nhé vao thé tiép nhan bao gdm cac lipit du c6 mit & dang cac bong da 16p 16n

(MLV)

Muc dich ctia thit nghiém nay 1a dé khao sat vé ty 1& giai phong hop chit A tir
cac bong don 16p nho (SUV; ¢ day sur dung lam hé mang thubc, xem trong vi du 3A)
vao cac bong da 16p 16n (MLV) bao gb6m phospholipit trimg, va duge st dung 1am thé
tiép nhan wa béo dbi v6i thudc dwoc giai phong (xem trong Shabbits J. A., Chiu G. N.
and Mayer L. D. “Development of an in vitro drug release assay that accurately predicts
in vivo drug retention for liposom-based delivery systems” Journal of Conirolled

Release 2002, 84(3), 161-170).

Chuén bi va tién hanh nghién ctru vé sy giai phong sir dung bong da 16p 1am thé tiép

nhan
Diéu ché va mé ta dic trung vé cac bong da 16p (MLV)

Bong da 16p dugc diéu ché sir dung phuwong phép hydrat héa mang. Mot cach
tom tit, phospholipit trimg (Lipoid E 80 S) dugc can 1én va hoa tan hoan toan trong
dung méi hitu co (EtOH/DCM theo ty 18 4:1 thé tich/thé tich) dé& bao dam hdn hop dong

nhit gdm tat ca cac thanh phan.

Tiép theo, dung mdi hitu co dugc loai bo st dung k§ thuat bay hoi kiéu quay
(budce thu nhét: 200 mbar, 50°C, 2 gio; budc thir hai: 30 mbar, 50°C, 45 phut) détaora
mang lipit ddng nhat. P& dam bao loai bé hoan toan dung méi hitu co, binh thét cb duge
x4 bang khi nito. Tiép theo, mang duoc tai hydrat hoa str dung nuGe mudi dém phosphat
(PBS, pH 7.4) tao ra cac bong da 16p va khi tai hydrat hoa hoan toan, cac bong da l6p

duoc tiép xiic voi siéu 4m trong 15 phut.
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Dé co cac bong da 16p duoc téi tao huyén phii trong cting hé dém nhu cac bong
don 16p, huyén phii dwgc ly tAm trong 10 phut & tbc do 14000 g, 16p ndi trén bé mit
(PBS) duoc loai bo, va duge thay thé bing hé dém sucroza histidin. Sau cung, hdn hop
duogc tao xody k§ dé bao dam su tdi phan tin hoan toan cua cac bong da 16p trong moi
truong mai trude khi bat dau thir nghiém gidi phong.

Cac ché phim bong da 16p duge md t& dic trung dwa vao kich thude cua chiing
nhd phuong phép nhiéu xa laze st dung hé¢ HELOS KR (SympaTec) sau khi pha loang

theo ty 1€ 1:5000 sir dung PBS thu duoc cac gia tri X10, Xs0, Va X90.

x10 = kich thudc hat trong tng v6i 10% su phéan bd dudi kich thudc tich Iiiy, xso
= kich thuéc hat trung binh (tic 13, 50% hat 1a nho hon va 50% hat 1a 16n hon), va x9 =

kich thudc hat twong duong 90% su phan bd duéi kich thude tich liy.

Bang 7.1: Su phan b6 kich thudc ctia cac bong da 16p

o, Kich thuéc (um)
Ché pham
X10 X50 X90
Bong da 16p dugc nap PBS (100%
ePL) trong PBS 2,98 5,79 11,56

Nghién ciru vé s giai phong sir dung bong da 16p

Déi voi nghién ciru vé su giai phong sir dung cac bong da 16p, su thiét 1ap duéi

day duogc st dung cho tat ca cac thuc nghiém:

Bong don 16p nho (SUV) (thé cho) dugc két hop vdi céc bong da 16p (MLV) (thé
nhan) trong binh thét ¢6 Erlenmeyer thé tich 25 ml c6 nut trong khi khuiy (500
vong/phut) véi cac ty 1€ khac nhau (1:40, 1:100, 1:200, 1:500; SUV:MLV thé tich/thé
tich). Cac mau 1 ml dugc ldy tai cac thoi diém khac nhau va dugc ly tim ngay
(14000 vong/phit, 10 phit) dé tach riéng cac bong da 16p khoi cac bong don 16p nho dé
xtr Iy thém. Hinh v& trén Fig. 3 ¢ ddy 1a hinh v& mo ta hé théng vé nguyén 1y cta thu

nghiém giai phéng dua vao bong da 16p.

Tiép theo, phan bong da 16p duoc 14y ra bang cach hut va 50ul phan bong don
16p nhoé dugce két hop véi 450ul ACN:H,0 dé diéu ché mau HPLC. Sau d6, mau dugc
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ly tdm (14000 vong/phut, 10 phut), 16p ndi trén bé mat dugce loc st dung mang loc c&

0,22 um va dugc bom vao h¢ HPLC dé phan tich.

Phuong phép sdc ky 16ng hiéu ning cao d6i voi hop chit A

Hé sic ky 16ng hiéu nang cao (HPLC) ¢6 bo do UV bao gbm cac trang thiét bi va

cac hé dung moi dudi day duge sir dung:

Dung cu
Cot
Piéu kién cot

Pha di dong

Gradient dung moi
Luu lugng dung moi
Ap suét

LAy mau ty dong

Bo do UV

Shimadzu LC2010C HT

Waters Symmetry Shield, RP18, 3,5 pm, 3 x 150 mm

45°C

A) ACN:H,O:FA:NH;OH (20:80:1:0,4)

B) ACN:H>O:FA:NH4OH (80:20:1:0,4)

Gradient da bac
1,0 mL/phut

Tbi da 270 bar

Cac mAu duge bom st dung bo 14y mau tu dong

B6 do HPLC-UV thiét dit tai 210 nm va 245 nm

Gradient dung moi cia HPLC

Duy tri (phut)  Luu luong % A %B
(ml/phut)

0,000 1 40,0 60
0,000 1 40,0 60

1 1 40,0 60

4 1 100 0,000
4.1 1 40,0 60
5,0 1 40,0 60
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Thir nghiém giai phong hop chét A str dung bong da 16p (MLV)

Su giai phong hop chit A duoc x4c dinh sir dung cac bong da 16p 1am khoang
tiép nhan. O ddy, cac bong don 16p nap hop chéat A (7,5 mg/ml) dugc bd sung vao céac
bong da 16p nay theo cac ty 1é khac nhau (thé tich/thé tich). Hinh v& trén Fig. 4 thé hién
su gidi phong hop chit A tir bong don 16p nho vao trong ePL 100% voi céc ty 1€
SUV:MLYV (thé tich/thé tich) khac nhau.

Luu ¥: D6i voi tit ca cac thuc nghiém giai phong MLV, ndng d6 tdi da (maxC =
100%) thu duoc bang cach pha lodng cac bong don 16p nap 7,5 mg/ml theo ty 1& tir 1
thanh 40, tir 1 thanh 100, tir 1 thanh 200, hogc tir 1 thanh 500 (thé tich/thé tich) trong hé

dém sucroza Histidin thay cho cac bong da 16p.

Sir dung kiéu thiét 1p thuc nghiém nay, su giai phong hop chét A rat nhanh tir
bong don 16p nho vao cac bong da 16p tiép nhan dugc quan sat thy. O day, dé pha lodng
ty 18 1 thanh 40, chi khoang 44 % luong hop chit A ban diu 4p dung c¢6 thé phat hién
duogc trong phan bong don 16p ctia mau chi sau 2 phit. Do d6, ~60% da dugc giai phong
hodc duge chuyén sang phan bong da 16p tiép nhén tai diém nay. Ngoai ra, viéc gia ting
hé s6 pha lodng (1:100, 1:200, 1:500 SUV:MLV thé tich/thé tich) chi thic ddy nhanh va
gia tdng gidi phong thubc, khi t = 2 phut, ty 1é pha loang 1 thanh 100 da chitng minh su
giai phong ~70 %, ty 1€ pha loang 1 thanh 200 la ~80 %, va dbi vai ty 1 pha lodng 1
thanh 500 14 gan 90% tong luong thudc khoéng thé phat hién dwgc nita trong cac bong
don 16p nho khi t = 2 phut va do d6, duge giai phong vao khoang tiép nhan.

Két luan

Su giai phong nhanh cua hop chat A dugc chting minh 1én téi 90% hoat chét
thudc duoc giai phong chi sau 2 phut. Dit liéu chitng minh rang, cac liposom theo tu
nhién khong giit lai hop chat A di bao nang khi c6 mit ctia lugng du lipit, trlr phi c6 su
tai phan bd nhanh chong hop chit A trén toan bo cac lipit c6 mat trong qua trinh 0. In
vivo, ky vong c6 dugc tap tinh c6 thé so sanh duoc. Ché phdm tao ra su cin bang dic
biét thuan loi vé& su hoa tan hiéu qua hop chét A, véi dic tinh giai phong nhanh mong

mudn cta hop chét A.
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Vi du 8: Ché phém ¢ dic hiru co bao gdm hop chét A va PEG300, bién thé 1

Thanh phan Luong thanh phén trén mL Chuc nang ta dugce
[mg]
Hop chat A 60
DMPG-Na (1,2- 4 chét 6n dinh

Dimyristoyl-sn-glyxero-3-
phospho-rac-glyxerol,

muoi natri)

Etanol 94 dung moi
PEG300- 224 dung mdi, chat 6n dinh
propylen glycol 728 dung moi

Ché phadm c6 thé dugc tao ra st dung phuong phép tuwong tu nhu trong vi du 1,

hodc str dung cac phuong phap da biét dbi v6i ngudi c6 k§ ning trong linh vuc.

Vi du 9: Ché phim c6 dic hiru co bao gdm hop chét A va PEG300, bién thé 2

Thanh phan Luong thanh phén trén mL Chtrc nang ta dugc
[mg]
Hop chat A 60
DMPG-Na (1,2- 4 chét 6n dinh

Dimyristoyl-sn-glyxero-3-
phospho-rac-glyxerol,

mudi natri)

Etanol 79 dung moi
PEG300- 224 dung mdi, chat on dinh
propylen glycol 792 dung moi
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Ché pham c6 thé duoc tao ra bang cach st dung phurong phép tuong tw nhu trong

vi du 1, hodc str dung cac phuong phép da biét dbi v&i ngudi c6 k¥ niang trong linh vuc.

Vi du 10: Ché phim ¢6 déc hitu co bao gdm hop chét A va PEG300, bién thé 3

Thanh phan Luong thanh phan trén mL |  Chirc nang ta dugc
[mg]
Hop chat A 60
DMPG-Na (1,2- 2 chat 6n dinh

Dimyristoyl-sn-glyxero-3-
phospho-rac-glyxerol,

muoi natri)

Etanol 94 dung moi
PEG300- 224 dung méi, chét 6n dinh
propylen glycol 851 dung moi

Ché phadm c6 thé duoc tao ra stt dung phuong phép tuwong tu nhu trong vi du 1,
hodc str dung cac phuong phap da biét dbi v4i ngudi c6 k¥ ning trong linh vuc.
Vi du tham chiéu 11: Ché phim cb dac hiru co bao gdm hop chit A, khong c¢6 chat 6n
dinh chéng lai su gel héa

Thanh phan Luong thanh phan trén mL | Chirc nang té dugc
[mg]
Hop chat A 60
DMPG-Na (1,2- 4 chat 6n dinh

Dimyristoyl-sn-glyxero-3-
phospho-rac-glyxerol,

muoi natri)

Etanol 94 dung moéi
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propylen glycol 851 dung moi

Ché phdm c6 thé dugc tao ra bang cach str dung phwong phap twong tu nhu trong

vi du 1, hodc st dung cac phuong phap da biét ddi v6i ngudi c6 k§ nang trong linh vuc.

Vi du 12: Khao sat do 6n dinh vét Iy ctia ché phdm cb dic hitu co trong cac vidu 1, 8

dén 10

Viéc khao sat d6 on dinh vat 1y dugce danh gia st dung hai phwong phép riéng
biét: a) tinh khang v6i sy tao mam va b) do n dinh tim kiém trong diéu kién khudy lién

tuc véi the do 250 vong/phut & nhiét do 2°C.

a. Thir nghiém tao mam dugc tién hanh bang cach bd sung ~ 1 uL ché phim gel
hoa (hop chat A: 60 mg/ml, DMPG: 4,0 mg/ml, propylen glycol 851 mg/ml, etanol:
94 mg/ml: dung dich nay dugc gel hoa khi duge bao quan trong diéu kién khudy ¢ nhiét
d6 2°C) thanh ché phém cO ddc trong sudt cua cac vi du 1, 8 va 9. Cac mau duge tao
xo0dy trong 10 gidy va dugc bao quan trong tu lanh qua dém & nhi¢t do 2-8°C. Cac ché
pham trong vi du 1, 8 va 9 khong thé hién su gel hoa hop chét A khi tao mam.

b. Céc thuc nghiém vé do 6n dinh tim kiém trong diéu kién khudy lién tuc duoc
thuc hién bang cach dua 2 ml ctia mdi mot ché phdm co dic hitu co vao trong 6ng thiy
tinh, va khudy déu véi tdc do 250 vong/phut & nhiét do 2°C. Nhu duge thé hién trong
bang dudi day, su gel hoa khong xuét hién dbi v6i cac ché pham duge mo ta trong cac
vi du 1, 8 dén 10, trong thoi gian 10 ngay. Sau 13 ngay, ché pham trong vi du 1 da gel
héa, nhung cac ché phim mb ta trong cac vi du 8 dén 10 van 6n dinh, tic 1a cac dung

dich trong sudt.

Vi du tham

Vidul Vidu 8 Vidu9 Vidu 10 ,
chiéu 11
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48 gid Dung dich | Dung dich Dung dich | Dung dich Gel mau
trong sudt trong sudt trong sudt trong sudt tréng khong
thé dao nguoc
1 tun Dung dich | Dung dich | Dung dich | Dung dich Gel mau
trong sudt trong sudt trong sudt trong sudt tréng khong
thé dao nguoc
10 ngay | Dungdich | Dung dich Dung dich | Dung dich -
trong sudt trong sudt trong sudt trong sudt
13 ngay | Gel mau Dung dich | Dung dich | Dung dich -
tréng c6 thé trong sudt trong sudt trong sudt
dao nguoc

Mot cach thuén loi, ché phdm bao gom PEG300 chéng lai su gel héa trong thir

nghiém khudy mé ta & trén ciing v6i tinh khéng su tao mam. Su gel hoa ché phdm trong

vidu 1 ¢6 thé duoc quan 1y bang cach lua chon nhiét do bao quan thich hop, vi du, bang

cach bao quan ¢ nhiét do trong phong.

Vi du 13: Nap liposom st dung ché phim cb dic trong cac vidu 1, 8 dén 10

Su nap ctia cac liposom dugc thir nghiém ¢ muac 23,7 mL, st dung phuong thirc

trong tu nhu duge mo ta ¢ trong vi du 3A.

Ché phém ¢ dac hiru co trong cac vi du 8 dén 10 thé hién cac dic tinh tai nap

liposom co thé so sanh duoc voi ché phém trong vi du 1. Céac vi du 8 dén 10 tao ra céac

ché pham liposom c6 d6 duc c6 thé so sanh dugc véi cac ché pham tao ra tr vi du 1.

Ché pham
liposom tir ché
pham cb dic

trong vi du 1

Ché pham
liposom tir ché
pham c6 dic

trong vi du 8

Ché pham
liposom tir ché
pham co dac

trong vidu 9

Ché pham
liposom tir ché
pham cb dic

trong vi du 10

Kich thuéc, nm

54,3

58,3

54

62,6

PDI

0,287

0,298

0,283

0,282
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Do trong subt, % | 71,2

72,9

72,2

70,7

Kich thudc, nm, duge tinh toan nhu mo ta & day; PDI: Chi sb da phén tan

Dé tao thuan loi cho su nap liposom trong vi du 8 va vi du 9, vi€c nap béng kim

19 G duoc kiém tra va so sanh véi kim 21 G. Viéc st dung kim 19 G sinh ra cac hat

kich thudc nhé hon cht it va d duc thip hon chut it so v6i viéc bom bing kim 21 G.

Vi du 14: D6 6n dinh vat 1y ctia ché pham c6 dic hitu co gia

Cac ché phim gia (khong c6 hop chit A) dugc thir nghiém & nhiét do -20°C; dicu

kién khic nghiét ma c6 thé thic ddy nhanh sy két tia c6 thé cac thanh phan phéi ché.

Do 6n dinh vat Iy ciia ché phdm cb dic hiru co gia mo ta duéi day duge kiém tra cho ti

17 ngay.
Thanh phan mg/ml Gia dugc cua vi Gia duoc ciavi | Gia dugce cia vi du
dul du 8 10
Propylen glycol 851 728 728
Etanol 94 94 94
DMPG-Na (1,2- 4 4 2
Dimyristoyl-sn-
glyxero-3-phospho-
rac-glyxerol, mudi
natri)
PEG300- 0 224 224
NaCl 4 0 0
Nudce 10 0 0
Quan sat Gia duoc cua vi Gia duoc cua vi Gia duogc cua vi
dul du 8 du 10
48 gio duc trong suot trong sudt
6 ngay két tha trong sudt trong suot
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10 ngay

két tha trong sudt trong suot

17 ngay

két tha trong sudt trong sudt

Su két tia dugc quan sat thiy trong ché phdm gia duoc ctia vi du 1. Ché phim

gia dugc cua cac vi du 8 va 10 gilt nguyén trong sudt va khong quan sat thay két tia

trong thuc nghiém.

Vi du 15: D6 6n dinh hoa hoc cua cac ché pham cd déc hiru co hoat tinh cta cac vi du

1,8va9

Do 6n dinh hoa hoc cua hop chét hoat tinh trong céac ché phém cuavidul, 8 va

9 dugc thir nghiém, ddc biét nham muc dich khao sat cac muc tap chét xuét phat tir sy

phan huy oxy hoéa, va sy hinh thanh chét déng phén atrop khong mong mudn.

Nhan dang, thir nghiém phan tich va céc san phim phan hily bang phuong phéap HPLC

Nguyén ly

Céc chit phan ting
Axetonitril

Etanol

Axit formic

Amoni hydroxit 25%
H>02 30%

Nuoc

Amoni hydroxit lodng

Chdt pha lodng

Phuong phap RP HPLC véi su ghép cdp ion va phat
hién UV

loai gradient, vi du, Merck LiChrosolv No. 100030
loai LC, vi du Merck 1.00983

loai LC, vi du Prolabo No. 84865.260

Loai phan tich, vi du Sigma No. 09860

Loai phan tich, vi du Sigma No. 95313

loai MilliQ hoac HPLC

Trong binh thét ¢b thé tich 50,0mL, dua vao 2,5mL
amoni hydroxit 25% va bd sung dy da thé tich bang

nudc cat.

Etanol
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D6 thuy tinh
Thiét bi

Thiét bi

Trang bi b6 sung
Cac diéu kién sic ky
Phwrong thirc tach

Pha di dong A

Pha di dong B

35312

Thuay tinh h6 phéach s& dugc sir dung

Hé HPLC véi su rira giai theo gradient va bg phat hién
UV, vi du, Agilent 1290 véi bo phat hién UV hodc tuong

duong

Acquity BEH C18

Chiéu dai: 100mm, duong kinh bén trong: 2,1mm
Co hat: 1,7pm

Bé siéu am, can phan tich, can vi lugng

Gradient
Nuéc + axetonitril + axit formic, 95 + 5 + 0,02 (thé
tich/thé tich/thé tich)

ph?m nude ¢6 do pH = 4.9, duogc diéu chinh béng amoni
hydroxit.

B6 sung 200 pL axit formic vao 950 mL nuée. Piéu
chinh d6 pH t6i 4,9 st dung amoni hydroxit lodng. B6
sung S0mL axetonitril.

Nudc + axetonitril + axit formic, 5 + 95 + 0,02 (thé
tich/thé tich/thé tich), phan nudc c6 do pH = 4,9, duge
diéu chinh bang amoni hydroxit.

B6 sung 200uL axit formic vao 50mL nudc. Diéu chinh
do pH t6i 4,9 sit dung amoni hydroxit loang. B6 sung
950mL axetonitril.

Céc thé tich khac c6 thé duoc st dung mién 1 ty 1é thé

tich van giit nguyén.
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Bang gradien
Thoi gian [phit] Pha A [%] Pha B [%]
0,0 100 0,000
2,0 100 0,000
3,0 60 40,0
11,0 52 48
14,0 10 90
14,3 100 0,000
16,0 100 0,000

Téc @ dong 0,6 mL/phut

Phat hién UV 210 nm

Nhiét do cot 40°C

Nhiét d@o bo tw ldy mau 2-8°C

Dung méi rita bom

Thé tich bom

Etanol sir dung ctra x4 voi tdi thiéu 10 gidy

5ul dung dich thtr nghiém va dung dich tham chiéu,

tuong duong khoang 1,0pg chét thudc trong dung dich

tham chiéu
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, Nhi¢t  Dong phan atrop
. Thoi diém Ox1- Oox2- SUM
Ché pham . do khong mong
(tuén) . % % DP
°C muon, %
<0,1
5,0 <0,1 <0,1 <0,1
(0,06%)
Vidu 8 O
<0,1
40,0 3,78 0,13 0,13
(0,04%)
<0,1
5,0 <0,1 <0,1 <0,1
Vidu 8 8 (0,05%)
40,0 4,86 <0,1 0,18 0,28
<0,1
5,0 <0,1 <0,1 <0,1
(0,07*)
Vidu9 O
<0,1
40,0 3,53 0,11 0,11
(0,02%)
<0,1
5,0 <0,1 <0,1 <0,1
Vidu9 8 (0,04%)
40,0 4,42 <0,1 0,14 0,14
<0,1
5,0 1,54 <0,1 <0,1
(0,05%)
Vidul O .
<0,1
40,0 4,63 <0,1 <0,1
(0,04*)
<0,1
5,0 1,62 <0,1 <0,1
(0,04%)
Vidul 8 .
<0,1
40,0 6,06 <0,1 <0,1
(0,05%)
<0,1
5,0 <0,1 <0,1 <0,1
Vidu 1, vira 50 (0,04%)
diéu ché <0,1
40,0 2,82 <0,1 <0,1
(0,06%)
7 5,0 <0,1 <0,1 <0,1 <0,1
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(0,03%)
Vidu l, vira | .
X . <0,1
diéu ché 40,0 3,58 <0,1 <0,1
(0,05%)

*Dudi mire thong bao; % dugc biu dién 14 % dién tich dinh; Ox1 va Ox2 1a hai san pham phan
huy oxy hoa. Sum DP 1 tong ciia cac san phim phan hity, véi viéc loai trir cac chét dong phan
atrop, trén murc thong bao. Ché pham trong ‘vi du 1> dugc diéu ché 8 thang truéc khi nghién
ctru, duge bao quan & nhiét dd 25°C t6i khi bat dau nghién ctru. Ché pham “vira diéu ché trong
vi du 1’ duge didu ché ngay trude khi bat ddu nghién ctru va duge dé ngay ¢ nhiét do 1an luot
1a 5°C va 40°C.

Céc san phdm phén hity oxy hoa 1a thip ddi vai tat ca cac bién thé phdi ché & trén. Su gia
tang vé chat déng phén atrop khéng mong mudn phét hién duge c6 lién quan dén nhiét do va
thoi gian, nhung khong bi thay doi boi cac bién thé phdi ché dugc thir nghiém.

Kiém tra biang mét khong thay su thay d6i nao vé mau sic cia ché phdm cb dic trong bt

ky ché phdm phbi ché nao duoc thir nghiém & trén.
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YEU CAU BAO HOQ

1. Ché pham c6 dic hitu co chia:
a. hop chat A ma hop chét nay 1a axit 2-{[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-
1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy} -3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic, hodc mudi duoc dung
cua no,
b. chit 6n dinh phospholipit tich dién 4m hodc phan cuc, va
c. chét 6n dinh chdng lai su gel héa, trong d6 chét 6n dinh chdng lai su gel héa nay

la polyme dugc chon tr PEG300 va PEG400, hodc chét dién giai ma 1a natri clorua.

2. Ché phdm ¢ dic hitu co theo diém 1, chira hgp chit A ma hop chét nay 1a axit (2R)-
2-{[(58,)-5-{3-clo-2-metyl-4-[ 2-(4-metylpiperazin-1-yl)etoxy]phenyl } -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl|oxy } -3-(2-{[2-(2-metoxyphenyl)pyrimidin-

4-yl]metoxy } phenyl)propanoic, hodc mudi duge dung cia né.
3. Ché phim c6 dic hiru co theo diém 1 hodc 2, trong d6 hop chét A 1a phan tir tu do.

4. Ché pham cb dic hiru co theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6
chét én dinh phospholipit tich dién &m hodc phén cuc dugc chon tir mubi natri hodc
amoni cua DMPG (1,2-dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol, hodc
dimyristoyl phosphatidylglyxerol), mudi natri cia POPG (1-palmitoyl-2-oleoyl-sn-
glyxero-3[phospho-rac-(1-glyxerol)]), mudi natri cia DOPS (1,2-dioleoyl-sn-
glyxero-3-phosphoserin), mudi natri cia DOPG (1,2-dioleoyl-sn-glyxero-
3[Phospho-rac-(1-glyxerol)]), mudi natri hodc amoni ciia DPPG (1,2-dipalmitoyl-
sn-glyxero-3[phospho-rac-(1-glyxerol)]), mubi natri hodc amoni cia DSPG (1,2-
distearoyl-sn-glyxero-3[phospho-rac-(1-glyxerol)]), mudi  natri cla  axit
phosphatidic (PA) d4u tuong, mudi natri ctia axit phosphatidic (PA) cla trimg, mudi
natri cia phosphatidylserin (PS) dau tuong, mudi natri ctia phosphatidylglyxerol
(PG) cua trimg, mudi natri ciia phosphatidylglyxerol (PG) dau twong, mudi natri cia

phosphatidyl inositol (PI), lecithin tring (vi du Lipoid E 80 S), lecithin du twong
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(vi du Lipoid S 75), va natri oleat.

Ché pham c6 dic hitu co theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6
chét 6n dinh phospholipit tich dién 4m hodc phén cuc la mubi natri hodc amoni ctia
1,2-dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol, lecithin trimg (vi du Lipoid E
80 S), lecithin d4u tuwong (vi du Lipoid S 75), t6t hon 14 mudi natri cia 1,2-

dimyristoyl-sn-glyxero-3-phospho-rac-glyxerol.

Ché phim c¢6 dic hitu co theo diém bét ky trong s6 cac diém tir 1 dén 5, trong d6

chét 6n dinh chéng lai su gel hoa 1 natri clorua.

Ché phim c6 dic hitu co theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6

chét 6n dinh chéng lai su gel hoa 1a PEG300.

Ché phadm cb dic hitu co theo diém bat ky trong sb cac diém tir 1 dén 7, trong d6

ché pham nay con chira dung moi.

Ché phim c6 dic hitu co theo diém bét ky trong sb cac diém tir 1 dén 8, trong do6
ché phdm nay con chtta dung mdi dugc chon tir propylen glycol va etanol, hodc dac

biét 1a chira ca propylen glycol va etanol.

Duoc phdm thu dugc tir hon hop cia ché phdm c6 dic hitu co theo diém bat ky trong
sé cac didm tir 1 dén 9, va thé mang liposom, trong d6 thé mang liposom nay chira
phospholipit va chét diéu chinh do truong dugc chon tir dextroza, glucoza, manitol,

sucroza, lactoza, trehaloza, glyxerin va NaCl.

Dugc phdm theo diém 10, trong d6 phospholipit duge chon tir lecithin trimg, lecithin

dau tuong, hodc cac phospholipit tong hop.

Dugc pham theo diém 10 hodc 11, trong d6 phospholipit ¢6 cong thirc:
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trong do:
e Rjla Cio-Cosaxyl;
e R la Cio-Cosaxyl;
e R; la hydro, 2-trimetylamino-1-etyl, 2-amino-1-etyl, Ci-Csalkyl, Ci-Csalkyl
duoc thé biang carboxy, C»>-Csalkyl duoc thé bang carboxy va hydroxy, Co-
Csalkyl dugc thé bang carboxy va amino, nhém inositol hodc nhom glyxeryl;

hodc muoi cia hgp chat nay.

Dugc phim theo diém bat ky trong s6 céac diém tir 10 d&én 12, trong d6 phospholipit
dugc chon tir lecithin trimg, lecithin ddu twong, POPC (palmitoyl oleoyl
phosphatidylcholin), DOPC (1,2-dioleoyl-sn-glyxero-3-phosphocholin), va DMPC
(1,2-dimyristoyl-sn-glyxero-3-phosphocholin), dac biét 1a POPC (palmitoyl oleoyl
phosphatidylcholin), DOPC (1,2-dioleoyl-sn-glyxero-3-phosphocholin), va DMPC
(1,2-dimyristoyl-sn-glyxero-3-phosphocholin), dac biét la POPC.

Dugc phdm theo diém bat ky trong s6 cac diém 10, 11 hodc 13, trong d6 phospholipit

dugc chon tur lecithin tring hoac lecithin dau twong chwra it nhit 70%

phosphatidylcholin, va dac biét 1a duoc chon tir Lipoid E 80 S.

Dugc phim theo diém bt ky trong s cac diém tir 10 dén 14, trong do6 chét diéu

chinh do trurong dugc chon tir sucroza hodc glyxerin.

Duoc pham liposom chira, ngoai céc liposom:

a. hop chat A ma hop chét nay 12 axit 2-{[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-
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1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno|2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic, hodc mudi duoc dung
cua no;

b. chét én dinh chdng lai su gel hoa, trong d6 chét én dinh chéng lai su gel hoa nay
1a polyme dugc chon tir PEG300 va PEG400, hoac chét dién giai ma 1a natri clorua;
va

c. chét 6n dinh phospholipit tich dién 4m hogc phan cuyc.

Duoc phém liposom theo diém 16, chira:
a. hop chit A nhu duge mo ta trong céc diém 2 hoic 3, va
b. chét 6n dinh chéng lai su gel hoa, nhur duge mo ta trong diém bat ky trong sb cac

diém 6 hoic 7.

Duoc pham liposom theo diém 16, trong d6 chat 6n dinh phospholipit tich dién 4m

hodc phéan cuc da néu 1a nhu duge mo ta trong cic di€ém 4 hodc 5.

Duoc pham liposom theo diém bat ky trong sb cac diém tir 16 dén 18, trong d6 duroc

pham nay con chtra dung moi.

Duoc pham liposom theo diém 19, trong d6 dung moi nay duge chon tir propylen

glycol va etanol, hodc dac biét la chtra ca propylen glycol va etanol.

Duoc pham liposom theo diém bat ky trong sb cac diém tir 16 dén 20, trong d6 duoc
pham nay chita phospholipit nhu dwgc md ta trong diém bét ky trong sb cac diém

tir 11 dén 14.

Duoc pham liposom theo diém bat ky trong sb cac diém tir 16 dén 21, trong d6 duoc
phém nay con chura chit diéu chinh do truong dugc chon tur dextroza, glucoza,

manitol, sucroza, lactoza, trehaloza, glyxerin va NaCl.
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23. T6 hop chira:

a. duoc phim theo diém bét ky trong s6 cac diém tir 10 dén 22, va
b. mot hodc nhiéu tac nhéan c6 hoat tinh didu tri, d& sir dung dong thoi, tuan tu hoic

riéng biét.
24. Bo kit chura:

a. th¢ mang liposom va

b. ché phim ¢6 dic hitu co theo diém bat ky trong s cac diém tir 1 dén 9.
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FIG. 1

Hiéu qua va kha ning dung nap cia hop chit A phéi ché dang liposom sau khi

ding 10 mg/kg mdi tudn mot lan & chudt cai trui Iong mang khoi u ghép ngoai lai
AML MV4;11
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* p < 0,05, so v6i nhém thé mang (ANOVA mét chiéu v6i kiém dinh Dunnett hau

kiém).
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FIG. 2

Hiéu qua va kha nang dung nap cia hop chat A phdi ché dang liposom sau khi
dung 30 mg/kg mbi tuin mét 1an & chudt cai trui 16ng mang khéi u ghép ngoai lai
AML MV4;11

Su thay ddi vé thé tich khdi u

Nedy sau khi khéi déu didu tei

Su thay déi v thé trong
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Ny sau khi khéi dau diéu i

* p <0,05, so véi nhom thé mang (ANOVA mot chiéu vé6i kiém dinh Dunnett hau

kiém).
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FIG. 3
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FIG. 4

Sw gi4i phong hop chit A tir SUV vao 100% ePC MLYV theo céc ty 1¢ SUV:MLV
(thé tich/thé tich) khac nhau
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