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(57) Sang ché dé cap dén ché pham phan phdi dugc chat dé phan huy sinh hoc bao gdom

copolyme ba khéi chira polyeste va polyetylen glycol va copolyme hai khdi chira polyeste

va polyetylen glycol duoc khoa mach, cling nhur it nhat mot thanh phan c6 hoat tinh hoic

thanh phan ky nuéc co hoat tinh ding trong dugc pham nhu medroxyprogesteron axetat,

levonorgestrel, cyclosporin, progesteron hodc bupivacain.
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Linh vie ky thuit dwoe dé cap

Sang ché d& cap dén ché phdm phén phdi dugc chit d& phan huy sinh hoc bao
gdm copolyme ba khdi chira polyeste va polyetylen glycol va copolyme hai khéi chira
polyeste va polyetylen glycol dugc khdéa mach, ciing nhu thanh phén ky nuéc c6 hoat
tinh ding trong dugc phdm ma mot trong s6 ching 1a medroxyprogesteron axetat,
levonorgestrel, cyclosporin, progesteron hodc bupivacain. Ty 1€ cua copolyme ba khéi
va copolyme hai khéi trong ché phdm nay ndm trong khoang tir 1:3 dén 1:8 hogc tir 1:1
dén 1:19 hodc tr 3:2 dén 1:19 hodc 2:3 hodc 4:1 hodc tir 2,3 dén 4,1. Sang ché cling dé
cap dén phuong phap diéu ché ché phim dugc chét d& phan huy sinh hoc bang céach sir

dung dung méi hiru co.
Tinh trang ky thuit cia sang ché

Céc hé phan phébi dugc chét nhu copolyme hai khdi va ba khdi di duoc st dung
dé phan phdi nhidu duoc chit va thuong duoc tao ra dé phan phdi cac duge chat dic
hiéu, bat k& ching 1a cac duoc chét ky nuoc hodc duge chét wa nudc. Tuy thudc vao
do tan cﬁa dugc chét, cac ché phim duge chit nay khac nhau vé ndng dd polyme, loai
polyme dugc dung, khdi lugng phén tir cia polyme va dung mdi duge ding trong ché
phém.

Ngoai ra, loai mdi trudng trong d6 dwoc chét duge phan phdi 13 vin dé quan
trong trong viéc tao ra hé phan phédi dugc chét. Do do, tdn tai cac ché phdm phan phbi
duoc chit ma dugce tao ra bang cach sir dung cac polyme nhay nhiét do, polyme nhay
pha, polyme nhay d0 pH va cac polyme nhay anh sang. Xem K. Al-Tahami and J.
Singh “Smart Polymer Based Delivery Systems for Peptide and Proteins,” Recent
Patents on Drug Delivery & Formulation, 1: cac trang: tir 65 dén 71 Bentham Science
Publishers, LTD. 2007 ching han.

Patent My sb 6,592,899 md ta PLA/PLGA oligome duoc két hop voi copolyme
khéi @8 lam ting cuong do tan cia dugc chét ky nuéc trong mdi truong wa nuoc. Cu

thé hon 14, ché phdm polyme nay c6 polyeste oligome co khéi lwong phan tir nim
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trong khoang tir 400 dén 10.000 dalton va copolyme khéi loai AB, loai ABA hoic loai
BAB d& phan huy sinh hoc. Phan A ky nuoc la polyeste, trong khi phan B wa nuéc 1a
polyetylen glycol c6 khdi lwong phan tir nim trong khoang tir 2.400 dén 4.999 dalton.

Ché phdm polyme nay hoa tan dugc trong méi trudng nude.

Patent My s6 6,541,033 mé ta dugc phdm giai phong kéo dai dua trén cac
hydrogel nhay nhiét, d& phan huy sinh hoc, gdm c6 copolyme khéi cia PLA hodc
PLGA va PEG, dung cho hé phan phéi kéo dai ctia cac hoat chat sinh hoc, nhu leptin.
Viéc giai phong kéo dai 1a trong khoang thoi gian mot tudn hozc 14u hon va &t hon 1a

1én dén mot thang.

Hydrogel chira copolyme ba khdi dugc mo ta trong patent My sd 6,350,812.
Chc hydrogel nay giit lai khéi luong nudc it nhit bing véi khdi luong nude cla

copolyme va la hydrogel dang mém.

Patent My $6 7,875,677 md ta ché phém tao mixen bao g6m duoc chit k}_f nudc,
copolyme khdi turong thich sinh hoc, ma c6 protein wa nude bao gdm polyetylen oxit
va phan ky nudc c6 polyeste va polyme hoa tan trong nuc tuong thich sinh hoc, trong
d6 polyme hoa tan trong nude c6 miat véi lwgng du dé tao ra ché phdm tao mixen c6

thé tiém duoc.

Pa duoc biét dén trong linh vuc nay ring cac dugc chét hoa tan kém trong nudce
hogc ky nudc thuong din dén su hép thu duoc chit chdm din dén do sinh kha dung
khong thich hop va thay dbi va doc t6 niém mac da day-rut. Do d6, viéc tao ra dugce

chét ky nudc la thach thie da dugc biét dén trong linh vuc nay.

Khong c6 patent nao ciing nhu khong c6 tai liéu nao dugc trich dan trén day mo
ta ché phidm phan phéi dugc chit ma c6 thé tiém dugc, tao ra tai chd va dé phan huy
sinh hoc va tré thanh manh ghép dang rn khi dugc tiém vao co thé va phan phdi
thanh phan ky nuéc ¢ hoat tinh diing trong dugc phim. Ché pham duoc chit d& phan
huy sinh hoc ctia sang ché bao gdm copolyme ba khdi va copolyme hai khéi dugc tao
ra theo cach ma copolyme hai khdi c6 tic dung nhu vt chita trong khi copolyme ba
khdi ¢d tac dung nhu khung trong ché phidm va lam ting thoi han st dung cua

copolyme hai khdi.
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Hon nita, ché phim phan phbi dwoc chit d& phan huy sinh hoc clia sing ché c¢6
thé 13 ché phdm c6 tac dung kéo dai, ma lam giam viéc giai phong nhanh ban dau cla
duge chit va didu bién téc do giai phong ciia dugc chat hodc dugc chit ky nudc theo
thoi gian. Hién tuwong nay dugce minh hoa trong viéc dudi thing duong cong giai phong
duoc chit.

Ban chét ky thuat ctia sang ché

Sang ché dé xuat ché pham phan phdi dwoc chit d& phan huy sinh hoc bao gdm

(@) copolyme ba khéi dé phan huy sinh hoc c6 cong thirc:

Av-Bw-Ax
trong do, A la polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi lap lai
nim trong khoang tir 4 d&n 1090 hodc tir 6 dén 1090 va v=x hodc v#x; (b) copolyme
hai khéi d& phan huy sinh hoc ¢6 cong thic:

Cy-As

trong d0, A la polyeste va C la polyetylen glycol dugc khéa mach vay vazla s6 Iugng
don vi 1ap lai nim trong khoang tir 7 dén 371 hogc tir 3 dén 237, trong do ty 1& cla
copolyme ba khéi d& phén huy sinh hoc cta (a) va copolyme hai khéi CA phéan huy
sinh hoc cta (b) ndm trong khoang tir 1:3 dén 1:8 hodc tir 1: 1 dén 1:19 hogc tir 3:2
dén 1:19 trong ché phdm dugc chét d& phan huy sinh hoc nay; va (c) it nhét mét hoat
chét ding trong dwoc phim.

Sang ché dé xuit ché ph&m phén phdi dugc chat d& phan huy sinh hoc bao gbm
(a) copolyme ba khbi d& phan huy sinh hoc ¢6 cong thirc:

Av'Bw'Ax
trong d, A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi lap lai
nim trong khoang tir 4 dén 1090 hoic tir 6 dén 1090 va v=x hodc v#x; (b) copolyme
hai khéi d& phan huy sinh hoc c6 cong thic:
Cy-As
trong do, A 1a polyeste va C la polyetylen glycol dugc khoa mach vay vazla s6 luong

don vi 1dp lai ndm trong khoang tir 7 dén 371 hogc tir 3 dén 237, trong do ty 1¢ cua
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copolyme ba khdi d& phan huy sinh hoc ctia (a) va copolyme hai khdi CA phan huy
sinh hoc clia (b) ndm trong khoang tir 1:3 dén 1:8 hogc tir 1: 1 dén 1:19 hoc tir 3:2
dén 1:19 hodc 2:3 hoic 4:1 hoic tir 2,3 dén 4,1 trong ché phém dugc chét dé phan huy

sinh hoc nay; va (c) it nht mot hoat chét ding trong dugc pham.

Sang ché d& xuét ché phim phan phdi dugc chét d& phan huy sinh hoc bao gdbm
A(‘a) copolyme ba khdi d& phan huy sinh hoc ¢6 cong thic:

Av-Bw-Ax

trong d6, A 1a polyeste va B 1a polyetylen glycol va v, w va x la s6 luong don vi l3p lai
nim trong khoang tir 4 dén 1090 hodc tir 6 dén 1090 va v=x hodc v#x; (b) copolyme
hai khbi d& phan huy sinh hoc ¢6 cdng thic:

Cy_AZ

trong do, A 1a polyeste va C la polyetylen glycol dugc khoamach vay vazla sé luong
don vi lap lai nim trong khoang tir 7 dén 371 hogc tir 3 dén 237, trong do ty 1€ cua
copolyme ba khdi d& phan huy sinh hoc cua (a) va copolyme hai khdi CA phan huy
sinh hoc cua (b) ndm trong khoang tur 1:3 dén 1:8 hodc tr 1: 1 dén 1:19 hodc tir 3:2
d_én 1:19 hozc 2:3 hodc 4:1 hodc tir 2,3 dén 4,1 trong ché phim duoc chit d& phan huy
sinh hoc ndy; va (c) it nhat mét thanh phan ky nudc c6 hoat tinh ding trong dugc
phém.

Sang ché dé xuét ché phim phan phdi dugc chét d& phan huy sinh hoc bao gdm
(a) copolyme ba khdi d& phan huy sinh hoc ¢ cong thirc:

Av-Bw-Ax
trong do, A 1a polyeste va B 1a polyetylen glycol va v, w vax la sb lugng don vi ldp lai
nim trong khoang tir 4 dén 1090 hodc tir 6 dén 1090 va v=x hodc v#x; (b) copolyme
hai khéi d& phan huy sinh hoc ¢6 cdng thic:
Cy-As

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khoa mach vay va z la sé luong
don vi lap lai ndm trong khoang tur 7 dén 371 hodc tir 3 dén 237, trong do ty 1€ cua
copolyme ba khdi d& phan huy sinh hoc ciia (a) va copolyme hai khdi CA phan huy
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sinh hoc cta (b) nim trong khoang tir 1:3 dén 1:8 hodc tir 1: 1 d&n 1:19 hodc tir 3:2
dén 1:19 hoidc 2:3 hodc 4:1 hodc tr 2,3 dén 4,1 trong ché phém dugc chit dé phan huy
smh hoc nay; va (c) it nht mot thanh phan ky nudc c6 hoat tinh ding trong dugc
phdm ma mot trong s6 ching 1d medroxyprogesteron axetat, levonorgestrel,

cyclosporin, progesteron hodc bupivacain.

Sang ché dé xuét ché phim phan phdi duoc chét dé phan huy sinh hoc bao gdm
(a) copolyme ba khbi d& phan huy sinh hoc ¢6 cong thirc:

Av'B w'Ax

trong do, A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi lap lai
nim trong khoang tir 6 dén 1090 hoic tir 4 dén 1090, v va x 1a don vi 1dp lai este va w
1a don vi 13p lai etylen oxit va v=x hodc v#x; (b) copolyme hai khéi d& phan huy sinh

hoc ¢6 cong thire:
Cy-As

trong d0, A 1a polyeste va C la polyetylen glycol dugc khoa mach vay va zla s6 Iuong
don vi lap lai nim trong khoang tir 7 dén 371 hoic tir 3 dén 237, y 1a sb luong don vi
1ap lai etylen oxit va z 14 s6 lugng don vi l3p lai este, trong do ty 1¢ cta copolyme ba
khéi d& phan huy sinh hoc ctia (a) va copolyme hai khdi CA phén huy sinh hoc cua (b)
nim trong khoang tir 1: 3 dén 1:8 hodc tir 1: 1 dén 1:19 hogc tir 3:2 dén 1:19 trong ché
phdm duogc chét d& phan huy sinh hoc ndy; va (c) it nhat mot hoat chit dung trong
duoc pham.

Sang ché dé xuét ché phém phan phdi duoc chét dé phan huy sinh hoc bao gdm
(a) copolyme ba khdi d& phan huy sinh hoc c¢6 cong thirc:

Av-Bw-Ax

trong do, A 1a polyeste va B 1a polyetylen glycol va v, w vax la s6 lugng don vi lip lai
nim trong khoang tir 6 dén 1090 hoic tir 4 dén 1090, v va x 1a don vi lap lai este va w
12 don vi ldp lai etylen oxit va v=x hodc v#x; (b) copolyme hai khdi dé& phan huy sinh
hoc ¢ cong thuc:

Cy_AZ
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trong d6, A 1a polyeste va C 1a polyetylen glycol dugc khéa mach vay va z 1a s6 lugng
don vi 13p lai ndm trong khoang tir 7 dén 371 hoic tir 3 dén 237,y 1a s6 lugng don vi
13p lai etylen oxit va z 12 s6 lugng don vi lap lai este, trong d6 ty 1¢ cua copolyme ba
khéi d& phéan huy sinh hoc cua (a) va copolyme hai khdi CA phan huy sinh hoc cua (b)
ndm trong khoang tir 1: 3 dén 1:8 hoic tir 1: 1 dén 1:19 hogc tir 3:2 dén 1:19 hoic 2:3
hodc 4:1 hodc tir 2,3 dén 4,1 trong ché phim dwoc chét d& phan huy sinh hoc nay; va
(¢) it nhAt mot hoat chit dung trong dugc phm.

Sang ché d& xuét ché phim phan phdi duoc chat d& phan huy sinh hoc bao gdm
(a) copolyme ba khdi d& phan huy sinh hoc c¢6 cong thirc:

Av-Bw-Ax

irong do, A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi 13p lai
nim trong khoang tir 6 dén 1090 hodc tir 4 dén 1090, v va x 1a don vi lip lai este va w
14 don vi 13p lai etylen oxit va v=x hodc v#x; (b) copolyme hai khéi d& phan huy sinh

hoc ¢6 cong thirc:
Cy-As

trong do, A 1a polyeste va C la polyetylen glycol dugc khoa mach vay va z 13 s6 lugng
don vi 1ap lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 237, y 1a s6 luong don vi
lap lai etylen oxit va z 1a s6 lwong don vi lap lai este, trong d6 ty 1& cua copolyme ba
khdi d& phan huy sinh hoc clia (a) va copolyme hai khdi CA phan huy sinh hoc cta (b)
nim trong khoang tir 1: 3 dén 1:8 hozc tir 1: 1 dén 1:19 hodc tir 3:2 dén 1:19 hoic 2:3
hodc 4:1 hodc tir 2,3 dén 4,1 trong ché phdm dugc chit d& phan huy sinh hoc nay; va
(¢) it nhat mot thanh phan ky nudc c6 hoat tinh dung trong dugc pham.

Sang ché @& xuét ché phim phén phdi duoc chét d& phan huy sinh hoc bao gdm
(a) copolyme ba khdi dé phan huy sinh hoc ¢ cong thirc:

Av-Bw-Ax

trong d6, A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 luong don vi 13p lai
ndm trong khoang tir 4 dén 1090 hozc tr 6 dén 1090, v va x 1a don vi lip lai este va w
1a don vi l3p lai etylen oxit va v=x hodc v#x; (b) copolyme hai khdi d& phan huy sinh

hoc c6 cong thirc:
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Cy-As

trong do, A 1a polyeste va C 1a polyetylen glycol dwgc khéa mach vay va zla sd lwong
don vi lip lai nim trong khoang tir 7 dén 371 hogc tir 3 dén 237, y 1a sb lugng don vi
13p lai etylen oxit va z 1a s6 luong don vi 1dp lai este, trong d6 ty 1€ cua copolyme ba
khéi d& phan huy sinh hoc clia (a) va copolyme hai khéi CA phan huy sinh hoc cia (b)
nim trong khoang tir 1:3 dén 1:8 hoge tr 1: 1 dén 1:19 hodc tir 3:2 dén 1:19 hodc 2:3
hodc 4:1 hodc tir 2,3 dén 4,1 trong ché phdm dugc chét d& phan huy sinh hoc nay; va
(¢) it nh4t mot thanh phan ky nuéc c6 hoat tinh dung trong duoc pham ma mot trong
§6 ching 1a medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hodc

bupivacain.

Ché phdm phan phdi duoc chét d& phan huy sinh hoc bao gdm: (a) copolyme ba
khéi d& phan huy sinh hoc ¢6 cdng thuc:

PLA,-PEGw-PLA«

trong d6 v, w va x 1a s lugng don vi 13p lai nim trong khoang tir 4 dén 1090 hogc tr 6

dén 1090 va v=x hodc v#x; (b) copolyme hai khdi d& phan huy sinh hoc ¢6 cong thirc:
PEG,-PLA,

trong d6, y va z 1a s& luong don vi 1dp lai nim trong khoang tir 7 dén 371 hodc tur 3
dén 237, trong d6 ty 16 cia copolyme ba khdi d& phan huy sinh hoc cia (a) va
copolyme hai khéi d& phan huy sinh hoc cua (b) nam trong khoang tur 1:3 dén 1:8 hoic
tir 1: 1 dn 1:19 hodc tir 3:2 dén 1:19 trong ché phim duoc chét d& phan huy sinh hoc
nay va trong d6 PEG trong hai khdi duge khoéa mach; va (c) it nh4t mot hoat chit dung

trong dugc pham.
Ché phém phan phdi duoc chét d& phan huy sinh hoc bao gdm:(a) copolyme ba
khéi d& phan huy sinh hoc ¢6 cong thirc:
PLA-PEGw-PLAx
trong do6, v, w va x 1a s6 luong don vi 13p lai nim trong khoang tir 4 dén 1090 hodc tir
6 dén 1090 va v=x hoic v#x; (b) copolyme hai khdi d& phan huy sinh hoc c6 cong
thirc:
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PEG,-PLA,

trong d6, y va z 1a sb lugng don vi l3p lai ndm trong khoang tir 7 dén 371 hoic tir 3
dén 237, trong d6 ty 18 cua copolyme ba khdi d€ phan huy sinh hoc cua (a) va
copolyme hai khbi d& phan huy sinh hoc cua (b) nim trong khoang tir 1:3 dén 1:8 hoic
tr 1: 1 dn 1:19 hodc tr 3:2 dén 1:19 hodc 2:3 hoic 4:1 hoic tir 2,3 dén 4,1 trong ché
phim dugc chit d& phan huy sinh hoc nay va trong d6 PEG trong hai khéi dugc khoa
mach; va (c) it nhit mot hoat chét ding trong dugc phim.

Ché phim phan phédi dugc chét d& phan huy sinh hoc bao gbm: (a) copolyme ba
khéi d& phan huy sinh hoc c6 cong thirc:

PLA-PEGw-PLAx
trong d, v, w va x 1a s lugng don vi 13p lai ndm trong khoang tir 4 dén 1090 hoic tir
6 dén 1090 va v=x hodc v#x; (b) copolyme hai khéi dé phan huy sinh hoc co cong
thire:
PEG,-PLA,

trong d6, y va z 1a s6 lugng don vi l3p lai ndm trong khoang tir 7 dén 371 hoic tir 3
dén 237, trong d6 ty 1& cia copolyme ba khéi d& phan huy sinh hoc cla (a) va
copolyme hai khdi d& phan huy sinh hoc ctia (b) nim trong khoang tir 1:3 dén 1:8 hosic
tir 1: 1 dén 1:19 hodc tr 3:2 dén 1:19 hozc 2:3 hodc 4:1 hogc tir 2,3 dén 4,1 trong ché
phidm dugc chét d& phan huy sinh hoc nay va trong d6 PEG trong hai khéi duge khoa
mach; va (c) it nhat mot thanh phén ky nuéc c6 hoat tinh dung trong dugc pham.

Ché phim phan phdi dugc chét d& phan huy sinh hoc bao gdm: (a) copolyme ba
khdi dé phan huy sinh hoc 6 cong thirc:

PLA-PEGw-PLAx
trong d6 v, w va x 1a s lwong don vi l3p lai nam trong khoang tir 4 dén 1090 hoic tr 6
dén 1090 va v=x hoidc v#x; (b) copolyme hai khéi dé phan huy sinh hoc ¢6 cong thirc:
PEG,-PLA,

trong d6, y va z la sé Tuong don vi 13p lai nim trong khoang tir 7 dén 371 hodc tur 3

dén 237, trong d6 ty 1& cua copolyme ba khdi dé phan huy sinh hoc cia (a) va
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copolyme hai khéi d& phén huy sinh hoc cta (b) ndm trong khoang tr 1:3 dén 1:8 hosc
tir 1: 1 dén 1:19 hodc tr 3:2 dén 1:19 hodc 2:3 hodc 4:1 hodc tir 2,3 dén 4,1 trong ché
pham duoc chit d& phan huy sinh hoc nay va trong do PEG trong hai khéi dugce khoa
mach; va (c) it nhit mot thanh phan ky nuéc c6 hoat tinh dung trong dugc phim ma
mot trong s6 ching 1a medroxyprogesteron axetat, levonorgestrel, cyclosporin,

progesteron hodc bupivacain.

Ché phdm phén phdi duogc chit d& phan huy sinh hoc bao gdm: (a) copolyme ba
khéi d& phan huy sinh hoc ¢6 cong thic:

PLAy-PEGw-PLAx
trong d6, v, w va x la sb lugng don vi 13p lai nim trong khoang tr 6 dén 1090 hozc tir
4 dén 1090 v va x la don vi lip lai este va w 1a don vi 13p lai etylen oxit va v=x hodc
v#x; (b) copolyme hai khbi dé phan huy sinh hoc c6 cong thirc:
PEG,-PLA,

ffdhg d6, y va z 1a sb luong don vi 1ap lai ndm trong khoang tit 7 dén 371 hodc tir 3
dén 237, trong d6 ty 16 clia copolyme ba khéi d& phan huy sinh hoc cua (a) va
copolyme hai khéi d& phan huy sinh hoc cta (b) ndm trong khoang tir 1:3 dén 1:8 hoic
tir 1: 1 dén 1:19 hogc tir 3:2 dén 1:19 trong ché phdm dugc chit d€ phan huy sinh hoc
nay va trong d6 PEG trong hai khdi dugc khoa mach; va (c) it nhit mot hoat chét ding
trong dugc phim

Ché phdm phén phdi duoc chét d& phan huy sinh hoc bao gbm: (a) copolyme ba
khéi d& phan huy sinh hoc ¢6 cong thic:

PLA-PEGw-PLAx
trong do, v, w va x 1a s6 lugng don vi 13p lai nam trong khoang tir 6 dén 1090 hogc tur
4 dén 1090 v va x la don vi lap lai este va w 1a don vi 1dp lai etylen oxit va v=x hodc
v#x; (b) copolyme hai khdi d& phan huy sinh hoc c6 cong thic:
PEG,-PLA,

trong d6, y va z la sb lugng don vi lap lai ndm trong khoang tir 7 dén 371 hoic tir 3

dén 237, trong d6 ty 1& cta copolyme ba khdi d& phan huy sinh hoc cua (a) va

-10-
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copolyme hai khbi d& phan huy sinh hoc cta (b) ndm trong khoang tir 1:3 dén 1:8 hoic
tr 1: 1 dén 1:19 hodc tr 3:2 dén 1:19 hodc 2:3 hoic 4:1 trong ché phém duoc chét d&
phan huy sinh hoc nay va trong d6 PEG trong hai khdi dugc khéa mach; va (c) it nhét

mot hoat chit dung trong duoc phém.

Ché phim phan phéi dugc chit d& phan huy sinh hoc bao gbm: (a) copolyme ba
khdi d& phan huy sinh hoc c6 cong thirc:

PLAv-PEGw-PLA«

trong d6, v, w va x 1a s& lugng don vi l3p lai nim trong khoang tir 6 dén 1090 hoic tir
4 dén 1090, v va x 1a don vi ldp lai este va w 1a don vi 13p lai etylen oxit va v=x hodc

v#x; (b) copolyme hai khéi d& phan huy sinh hoc ¢ cong thirc:
PEG,-PLA,

trong do6, y va z 1a s6 lugng don vi lap lai nim trong khoang tir 7 dén 371 hoic tr 3
d&n 237, trong d6 ty 16 cta copolyme ba khdi d& phan huy sinh hoc cua (a) va
copolyme hai khdi d& phén huy sinh hoc cia (b) ndm trong khoang tir 1:3 dén 1:8 hosic
tir 1: 1 dén 1:19 hodc tir 3:2 dén 1:19 hoic 2:3 hodc 4:1 hodc tu 2,3 dén 4,1 trong ché
phim duoc cht d& phan huy sinh hoc nay va trong d6 PEG trong hai khéi duoc khoa
mach; va (c) it nhit mdt thanh phén ky nuéc c6 hoat tinh dung trong dugc phém

Ché phdm phén phéi duge chét d& phan huy sinh hoc bao gbm: (a) copolyme ba
khéi d& phén huy sinh hoc c6 cong thuc:
PLA-PEGw-PLAx
trong do, v, w va x 1a sb lugng don vi lap lai nim trong khoang tlr 6 dén 1090 hoc tir

4 dén 1090, v va x la don vi 13p lai este va w 1a don vi 1ap lai etylen oxit va v=x hodc

v#x; (b) copolyme hai khdi d& phan huy sinh hoc c¢0 cdng thic:
PEG,-PLA,

trong d6, y va z 1a s6 lugng don vi lap lai nim trong khoang tir 7 dén 371 hodc tr 3
dén 237, trong d6 ty 16 clia copolyme ba khéi d& phén huy sinh hoc cua (a) va
copolyme hai khéi d& phan huy sinh hoc cua (b) nim trong khoang tir 1:3 dén 1:8 hodc
tir 1: 1 d@én 1:19 hodc tir 3:2 dén 1:19 hodc 2:3 hodc 4:1 hodc tur 2,3 dén 4.1 trong ché
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phim dwoc chét d& phan huy sinh hoc nay va trong d6 PEG trong hai khéi dugc khoa
mach; va (c) it nhat mot thanh phin ky nu6c c6 hoat tinh ding trong duge phim ma
mot trong sd ching 1a medroxyprogesteron axetat, levonorgestrel, cyclosporin,

progesteron hodc bupivacain.

Theo khia canh khac nita, sang ché @& xuét ché phim phéan phéi dugc chit dé
phan huy sinh hoc, trong d6 ché phim nay bao gbm: (a) copolyme ba khéi d& phan huy
sinh hoc ¢6 mit v6i lugng nim trong khoang tir 3% dén 45% (% khéi hrong) cia téng

ché phidm c6 cong thirc:
PLA-PEGw-PLAx

trong d6, v, w va x la s lwong don vi l3p lai nim trong khoang tir 4 dén 1090 hodc tir
6 dén 1090 va v=x hodc v#x; (b) copolyme hai kh6i d& phan huy sinh hoc c6 mit véi
luong ndm trong khoang tir 8,0% dén 50% (% khdi lugng) clia tong ché phdm cé cong

thue:
PEG,-PLA,

trong d6, y va z 1a sb lwong don vi l3p lai ndm trong khoang tir 7 dén 371 hodc tir 3
dén 237, trong d6 ty 18 clia copolyme ba khéi d& phan huy sinh hoc cua (a) va
copolyme hai khdi d& phan huy sinh hoc cua (b) ndm trong khoang tir 1:3 dén 1:8 hodc
tir 1: 1 dén 1:19 hodc tir 3:2 dén 1:19 trong ché pham dugc chit d& phan huy sinh hoc
nay va trong d6 PEG trong hai khéi 1a dugc khéa mach va (c) it nhét mot hoat chét
dung trong dwoc phdm 1 c6 mit véi lugng nam trong khoang tir 1% dén 20% (% khdi
lwong) cua tong ché phdm hoic it nhit mot hoat chit dung trong dwoc pham 1a c6 mat
v6i lugng ndm trong khoang tir 1 dén 200mg/ml.

Theo khia canh khéc nita, sang ché d& xuét ché phidm phan phdi dugc chét d&
phén huy sinh hoc, trong do ché phdm nay bao gbém: (a) copolyme ba khéi d& phan huy
sinh hoc ¢6 mit v6i lugng ndm trong khoang tir 3% dén 45% (% khdi lugng) hogc tir
2% dén 45% (% khdi luong) hodc tir 1,2% dén 30% (% khéi lugng) clia tong ché
phim c6 cong thirc:

PLAv'PEGw'PLAx
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trong d6, v, w va x 1a s6 luong don vi 13p lai nim trong khoang tir 4 ¢én 1090 hodc tir
6 dén 1090 va v=x hodc v#x; (b) copolyme hai khéi dé phan huy sinh hoc c6 mit voi
luong ndm trong khoang tir 8,0% dén 50% (% khéi lugng) hoic tir 1% dén 28% (%

khéi lwong) cia téng ché phdm cb cong thirc:
PEG,-PLA,

trong do, y va z 1a sb luong don vi lip lai nim trong khoang tir 7 dén 371 hoic tr 3
dén 237, trong d6 ty 18 clia copolyme ba khdi d& phan huy sinh hoc cua (a) va
copolyme hai khéi d& phan huy sinh hoc cta (b) ndm trong khoang tir 1:3 dén 1:8 hosc
tir 1: 1 dn 1:19 hodc tir 3:2 dén 1:19 hodc 2:3 hodc 4:1 hodc tir 2,3 dén 4,1 trong ché
phim dugc chit dé phan huy sinh hoc nay va trong do PEG trong hai khéi 1a duge
khoéa mach va (c) it nhit mot hoat chét dung trong duoc phim ¢6 mit véi lugng nim
trong khoang tir 1% dén 20% (% khéi lwgng) cia tong ché pham hodc it nhat mot hoat

chit ding trong duoc phdm Ia ¢6 mit voi lwgng ndm trong khoang tir 1 dén 200mg/ml.

Theo khia canh khéc nita, sang ché dé xuit ché phdm phan phéi duoc chit dé
phén huy sinh hoc, trong d6 ché phim nay bao gdm: (a) copolyme ba khdi d& phan huy
sinh hoc c6 mit v6i lugng ndm trong khoang tir 3,0% dén 45% (% khéi lugng) hogc tur
2% dén 45% (% khéi lugng) hodc tir 1,2% dén 30% (% khéi luong) cla tong ché
phém c6 cong thirc:

PLAv'PEGW'PLAX
trong do, v, w va x 1a s6 lugng don vi 13p lai nam trong khoang tir 4 dén 1090 hoic tir
6 dén 1090 va v=x hodc v#x; (b) copolyme hai khéi d& phan huy sinh hoc c¢6 mit voi
lwgng ndm trong khoang tir 8,0% dén 50% (% khdi lugng) hodc tir 1% dén 28% (%
khéi lugng) cua tdng ché phim c6 cong thirc:
PEGy-PLA,

trong d6, y va z 1a sb luong don vi lap lai nim trong khoang tir 7 dén 371 hoic tir 3
dén 237, trong d6 ty 16 clia copolyme ba khdi d& phan huy sinh hoc cua (a) va
copolyme hai khdi d& phan huy sinh hoc ctia (b) nim trong khoang tir 1:3 dén 1:8 hodc
tr 1: 1 dn 1:19 hodc tir 3:2 dén 1:19 hodc 2:3 hoic 4:1 trong ché phim dugc chit dé
phan huy sinh hoc nay va trong d6 PEG trong hai khéi 1a duoc khéa mach va (c) it
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nh4t mot thanh phin ky nudc ¢6 hoat tinh ding trong duoc pham 13 ¢6 mit véi lugng
nim trong khoang tir 1% dén 20% (% khdi luong) cuia tong ché phdm hoic it nhit mot
hoat chét dung trong dwoc phim cd mit voi luong nim trong khoang tir 1 dén
200mg/ml.

Theo khia canh khac nita, sang ché d& xuit ché phdm phan phdi dugc chat dé
phan huy sinh hoc, trong d6 ché p_hém nay bao gém: (a) copolyme ba khdi d& phan huy
sinh hoc ¢6 mat v6i lwong ndm trong khoang tir 3,0% dén 45% (% khdi lugng) hoic tir
2,0% dén 45% (% khdi luong) hodc tir 1,2% dén 30% (% khéi luong)cua tong ché

pham c6 cong thirc:
PLA-PEGw-PLAx

trong d6, v, w va x 1a sb lugng don vi l3p lai nAm trong khoang tir 4 dén 1090 hodc tir
6 dén 1090 va v=x hodc v#x; (b) copolyme hai khéi d& phan huy sinh hoc c¢6 mit véi
lwong nim trong khoang tir 8,0% dén 50% (% khéi lugng) hodc tir 1% dén 28% (%

khéi lugng) cua téng ché phim c6 cong thirc:
PEG,-PLA,

trong d6 y va z 1a sb lugng don vi lap lai ndm trong khoang tir 7 &n 371 hoc tir 3 dén
237, trong d6 ty 1& ctia copolyme ba khbi d& phan huy sinh hoc cta (a) va copolyme
hai khéi d& phan huy sinh hoc cta (b) nim trong khoang tir 1: 3 dén 1:8 hoic tir 3:2
dén 1:19 hodc tir 1:1 dén 1:19 hodc 2:3 hodc 4:1 hodc tir 2,3 dén 4,1 trong ché phim
duoc chéat d& phan huy sinh hoc nay va trong d6 PEG trong hai khdi la dugc khéa
mach va (c) it nhat mot thanh phan ky nuéc c6 hoat tinh dung trong duge phim ma
mot trong sd ching 1a medroxyprogesteron axetat, levonorgestrel, cyclosporin,
progesteron hodc bupivacain 1 c6 mit v6i lwgng ndm trong khoang tir 10% dén 40%
(% khéi luong) hodc tir 1% dén 40% (% khéi lwgng) cua tong ché phim hogc it nhét
mdt hoat chdt dung trong duoc phim c6 mit voi lugng ndm trong khoang tir 1 dén

200mg/ml hodc tir 0,1 dén 200mg/ml.

Ché phédm phan phéi dugc chit d& phan huy sinh hoc cta sang ché c6 thé co ty

1& mol cua axit lactic véi etylen oxit trong ché phim nim trong khoang tir 0,5 dén 3,5
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hodic tr 0,5 dén 2,5 hodc tir 0,5 dén 22,3 d6i voi copolyme ba khbi va nim trong

khoang tir 2 dén 6 hodc tir 0,8 dén 13 d6i v6i copolyme hai khoi.

Theo khia canh khac, ché phdm phan phdi duoc chit dé phan huy sinh hoc cia
sang ché c6 thé c6 ty 16 mol cha axit lactic voi etylen oxit trong ché phdm nim trong
khoang tir 0,5 dén 22,3 dbi véi copolyme ba khbi va nim trong khoang tir 0,8 dén 13

d6i voi copolyme hai khoi.

Theo khia canh khéc nita, ché phdm phan phdi dugc chit d& phan huy sinh hoc
cla sang ché ¢ thé ¢ ty 16 mol cua axit lactic voi etylen oxit trong ché phim nam
trong khoang tir 0,5 dén 2,5 di véi copolyme ba khdi va nim trong khoang tir 3 dén 5

d6i v6i copolyme hai khéi.

Theo mdt khia canh, ché phém phén phdi duoc chat d& phan huy sinh hoc 1a
chét 16ng c6 thé tiém dugc ma khi duge dua vao trong co thé dong vat hodc thuc vat

trd thanh manh ghép cung.

Theo khia canh khéc nita, ché phidm phan phdi duoc chat d& phan huy sinh hoc
c6 thé duoc st dung 1am ché phim trong khong gian sao cho n6 c6 thé dwgc ding trén
hoac trong co thé dong vat hodc thuc vat. Vi du, ché phém ¢ thé duoc phéan phdi
trong thoi gian phiu thuat dé didu tri vét thuong hodc bén trong thuc vat dé didu tri
virut.

Theo khia canh khac, ché phém duoc chit dé phéan huy sinh hoc dugc tao ra &
dang hat dang rin nho, ma dugc dit mot cach tryc tiép vao vi tri bi thuong tén cua co
thé dong vat hodc thuc vat.

Theo khia canh khéac, ché phim dugc chét dé phan huy sinh hoc 1a ¢ dang méanh
ghép dang que.

Theo mot khia canh khac nira, sang ché d& xuit phuong phap didu ché ché
phim phén phdi dugc chéit d& phan huy sinh hoc theo sang ché, phuong phap nay bao
gdm cac budc:

(i) hoa tan trong dung mdi hiru co (a) copolyme khéi loai ABA dé phan huy sinh hoc
c6 cong thuc:

Av-Bw-Ax
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trong d6, A 14 polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi 1dp lai
nim trong khoang tir 6 dén 1090 hozc tir 4 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khbi d& phan huy sinh hoc c¢6 cdng thic:
Cy-A;

trong @6, A 13 polyeste va C 1a polyetylen glycol dugc khoa mach vay va z 1a s lugng
don vi ldp lai ndm trong khoang tir 7 dn 371 hogc tir 3 dén 237, vdi ty 1€ (a):(b) nim
trong khoang tr 1: 3 dén 1:8 hozc tir 1:1 dén 1:19 hogc tr 3:2 dén 1:19 dé tao ra hdn
hop polyme; va
(ii) b sung it nhit mot hoat chét dung trong dwgc phdm vao hdn hgp polyme nay.

Theo mot khia canh khac nita, sang ché d& xuit phuong phap didu ché ché
phAm phén phdi dugc chét d& phan huy sinh hoc theo sang ché, phuong phap nay bao
gdm cac budc:
(i) hoa tan trong dung mdi hitu co (a) copolyme khéi loai ABA dé phan huy sinh hoc
¢o cong thirc:

Av-Bw-Ax
trong do, A 1a polyeste va B 1a polyetylen glycol va v, w va x la sb luong don vi lap lai
nim trong khoang tr 6 dén 1090 hosc tir 4 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khbi d& phéan huy sinh hoc c6 cong thirc:
Cy-A,

trong do, A 13 polyeste va C 1a polyetylen glycol dugc khoa mach vay va zla s6 lugng
don vi lap lai nim trong khoang tir 7 dén 371 hogc tir 3 dén 237, vdi ty 18 (a):(b) nam
trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tr 3:2 dén 1:19 hoc 2:3 hodc
4:1 hodc tr 2,3 dén 4,1 dé tao ra hdn hop polyme; va
(ii) bd sung it nhat mét hoat chit dung trong dugc pham vao hdn hgp polyme nay.

Theo mot khia canh khac nita, sang ché dé xuét phuong phap diéu ché ché
phdm phan phéi dugc chit d& phan huy sinh hoc ctia sang ché, phuong phap nay bao

gdm cac budc:
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(i) hoa tan trong dung mdi hiru co (a) copolyme khdi loai ABA dé phan huy sinh hoc
co cong thirc:

Av'Bw'Ax
trong do, A 1a polyeste va B 1a polyetylen glycol va v, w va x 13 s& lugng don vi ldp lai
nim trong khoang tir 6 dén 1090 hoic tir 4 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khdi d& phan huy sinh hoc ¢6 cong thirc:

Cy-A;

trong do, A 1a polyeste va C la polyetylen glycol dugc khéa mach va'y va z 1a s luong
don vi 13p lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 237, véi ty 1¢ (2):(b) ndm
trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tr 3,2 dén 1:19 hoic 2:3 hoic
4:1 hoac tur 2,3 dén 4,1 dé tao ra hdn hop polyme; va
(i) bd sung it nhit mot thanh phan ky nuéc c6 hoat tinh ding trong duge pham vao
hdn hgp polyme nay.

Theo mot khia canh khac nita, sang ché d& xuét phuong phap diéu ché ché
phdm phan phdi dugc chit d& phan huy sinh hoc theo sang ché, phuong phap nay bao
gdm cac budc:

(i) hoa tan trong dung mdi hiru co (a) copolyme khéi loai ABA d& phan huy sinh hoc
c6 cong thirc:

Av-Bw-Ax
trong do, A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi lap lai
nim trong khoang tir 6 d&n 1090 hoic tir 4 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khdi d& phan huy sinh hoc ¢6 cong thire:

Cy-AZ

trong do, A 1a polyeste va C la polyetylen glycol duge khéa mach vay vazla s6 luong
don vi lap lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 237, véi ty 1¢ (a):(b) ndm
trong khoang tir 1: 3 dén 1:8 hogc tr 1:1 dén 1:19 hodc tir 3,2 dén 1:19 hodc 2:3 hoic
4:1 hodc tr 2,3 dén 4,1 dé tao ra hdn hop polyme; va
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(ii) bd sung it nhit mot thanh phan ky nuéc c6 hoat tinh ding trong duoc phidm ma
mot trong sd ching 1a medroxyprogesteron axetat, levonorgestrel, cyclosporin,

progesteron hozic bupivacain vao hdn hop polyme nay.

Theo khia canh khéc nita, sang ché dé xut phuong phap didu ché ché phim
phan phéi duoc chit d& phan huy sinh hoc theo sang ché, phwong phap nay bao gdm
cac bude: (i) hoa tan trong dung mdi hiru co (a) copolyme khdi loai ABA d& phan huy

sinh hoc ¢6 cong thic:
Av-Bw-Ax

trong do, A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lwong don vi l3p lai
ndm trong khoang tir 6 dén 1090 hodc tir 4 dén 1060 trong d6 v=x hodc v#x; va (b)
copolyme hai khéi d& phéan huy sinh hoc ¢ cong thic:

Cy-A,

trong d6, A 14 polyeste va C 1a polyetylen glycol dugc khéa mach vay va z 1a s lugng
don vi lap lai ndm trong khoang tir 7 dn 371 hodc tir 3 dén 237, véi ty 1¢ (a):(b) nim
trong khoang tir 1: 3 dén 1:8 hoc tir 1:1 dén 1:19 hogc tir 3,2 dén 1:19 dé tao ra hdn
hop polyme; (ii) bd sung it nhit mot hoat chit ding trong dwgc phdm vao hdn hop
polyme nay; va (iii) lam bay hoi dung méi nay.

Theo khia canh khéc nita, sang ché d& xudt phuong phap diéu ché ché phdm
phan phéi dugc chit d& phan huy sinh hoc clia sang ché, phuong phap niy bao gém
cac bude: (i) hoa tan trong dung mdi hiru co (a) copolyme khéi loai ABA dé phéan huy
sinh hoc ¢6 cong thirc:

Av'Bw'Ax
trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a sb luong don vi 1dp lai
nim trong khoang ttr 6 dén 1090 hoic tir 4 dén 1060 trong d6 v=x hoic v#£x; va (b)
copolyme hai khbi d& phan huy sinh hoc ¢6 cong thirc:
Cy-As
trong d6 A 1a polyeste va C la polyetylen glycol dugc khéa mach vay va z la s6 lugng

don vi lap lai nim trong khoang tir 7 d&&n 371 hodc tir 3 dén 237, voi ty 18 (a):(b) nim
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trong khoang tir 1: 3 dén 1:8 hoic tir 1:1 dén 1:19 hogc tir 3,2 dén 1:19 hodc 2:3 hoidc
4:1 hodc tir 2,3 dén 4,1 dé tao ra hdn hop polyme; (ii) bd sung it nhit mot hoat chat

dung trong dugc phim vao hdn hop polyme nay; va (iii) 1am bay hoi dung mdi nay.

Theo khia canh khéc nira, sang ché dé xuét phuong phap diéu ché ché phim
phan phdi duge chét d& phan huy sinh hoc theo sang ché, phuong phap nay bao gdm
céc bude: (i) hoa tan trong dung mdi hitu co (a) copolyme khdi loai ABA d& phén huy

sinh hoc c6 cong thic:
Av-Bw-Ax

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 luong don vi ldp lai
ndm trong khoang tir 6 dén 1090 hodc tir 4 dén 1060, trong d6 v=x hodc v#£x; va (b)
copolyme hai khdi d& phan huy sinh hoc ¢6 cong thirc:

Cy-A.

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khéa mach va y va z 1 sb lugng
don vi l3p lai nim trong khoang tir 7 dén 371 hodc tir 3 dén 237, véi ty 18 (2):(b) ndm
trong khoang tir 1: 3 dén 1:8 hoic tir 1:1 dén 1:19 hodc tir 3,2 dén 1:19 hogc 2:3 hodc
4:1 hodc tir 2,3 dén 4,1 dé tao ra hdn hop polyme; (ii) bd sung it nhit mot thanh phan
ky nuéc ¢6 hoat tinh ding trong dugc phdm vao hdn hop polyme nay; va (iii) lam bay
hoi dung mdi nay.

Theo khia canh khéc nira, sang ché dé xuét phuong phap didu ché ché phdm
phan phdi duoc chat d& phan huy sinh hoc ctia sang ché, phuong phap ndy bao gdm
céc bude: (i) hoa tan trong dung mdi hitu co (a) copolyme khdi loai ABA dé phan huy
sinh hoc ¢6 cong thirc:

Av-Bw-Ax
trong d6 A 1 polyeste va B 1a polyetylen glycol va v, w va x 12 s6 lugng don vi ldp lai
nim trong khoang tir 6 dén 1090 hoic tir 4 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khbi d& phan huy sinh hoc c6 cong thirc:

Cy-As
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trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khéa mach va y va z 1a s6 lugng
don vi l3p lai nim trong khoang tir 7 dén 371 hogc tir 3 dén 237, véi ty 1€ (a):(b) ndm
trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hoc tir 3,2 dén 1:19 hodc 2:3 hoic
4:1 hodc tr 2,3 dén 4,1 dé tao ra hdn hop polyme; (ii) bd sung it nhit mdt thanh phan
ky nuéc c6 hoat tinh ding trong dwgc phdm ma mot trong sé ching la
medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hodc bupivacain

vao hdn hgp polyme nay; va (iii) lam bay hoi dung mdi nay.

Theo khia canh khéc nita, sang ché d& xudt phwong phap didu ché ché phim
phéan phdi duoc chit d& phan huy sinh hoc clia sang ché, phuong phép nay bao gdm
cac budce: (i) hoa tan trong dung mdi hiru co (a) copolyme khdi loai ABA dé phan huy

sinh hoc ¢6 cong thirc:
Av-Bw-Ax

trong d6 A la polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi ldp lai
ndm trong khoang tir 6 dén 1090 hoic tir 4 &én 1090, v va x 1a don vi l3p lai este va w
1a don vi ldp lai etylen oxit trong d6 v=x hodc v#x; va (b) copolyme hai khdi d& phan

huy sinh hoc ¢6 cong thirc:
Cy-As

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khéa mach va y va z 1a s lugng
don vi 13p lai ndm trong khoang tir 7 dén 371 hosc tir 3 dén 237, y 1a sb luong don vi
lap lai etylen oxit va z la s§ lwong don vi lap lai este, v6i ty 1€ (a):(b) nim trong
khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tr 3,2 dén 1:19 dé tao ra hdn hop
polyme; (ii) bd sung it nhit mét hoat chit ding trong dugc phim vao hdn hop polyme
nay; va (iii) lam bay hoi dung méi nay.

Theo khia canh khac nira, sang ché dé xuit phwong phap diéu ché ché phim
phan phéi dugc chét d& phan huy sinh hoc cia sing ché, phuong phap nay bao gbdm
cac bude: (i) hoa tan trong dung mdi hitu co (a) copolyme khdi loai ABA d€ phan huy

sinh hoc ¢6 cong thirc:

Av-Bw-Ax
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trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x 14 sb lugng don vi 1ap lai
nim trong khoang tir 6 dén 1090 hodc tir 4 dén 1090, v va x 1a don vi 13p lai este va w
1a don vi 13p lai etylen oxit trong d6 v=x hodc v#x; va (b) copolyme hai khéi d& phan

huy sinh hoc ¢6 cong thirc:
Cy-A,

trong d6, A 1a polyeste va C l1a polyetylen glycol dugc khéa mach vay va z 1a sb lugng
don vi l3p lai ndm trong khoang tir 7 dén 371 hodc tur 3 dén 237, y 1a s6 luong don vi
lap 1e_1i etylen oxit va z 12 s6 luong don vi ldp lai este, voi ty 1& (a):(b) ndm trong
khoang tir 1: 3 dén 1:8 hozc tir 1:1 dén 1:19 hodc tir 3,2 dén 1:19 hodc 2:3 hoic 4:1
hodc tir 2,3 dén 4,1 @ tao ra hdn hop polyme; (ii) bd sung it nhit mot hoat chit dung

trong duoc phdm vao hdn hop polyme nay; va (iii) lam bay hoi dung moi nay.

Theo khia canh khac nita, sang ché d& xudt phwong phap didu ché ché phim
phan phdi dugc chét d& phan huy sinh hoc ctia sang ché, phuong phap nay bao gbm
cac bude: (i) hoa tan trong dung mdi hitu co (a) copolyme khdi loai ABA d& phan huy

sinh hoc ¢6 cong thirc:
Av-Bw-Ax

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x 14 s lugng don vi ldp lai
nim trong khoang tir 6 dén 1090 hoic tir 4 dén 1090, v va x 1a don vi 1ap lai este va w
1a don vi lip lai etylen oxit trong d6 v=x hodc v#x; va (b) copolyme hai khéi dé phan

huy sinh hoc ¢6 cong thic:
Cy-As

trong d6 A 1a polyeste va C la polyetylen glycol dugc khoa mach vay va z la s6 luong
don vi ldp lai ndm trong khoang tir 7 d&n 371 hogc tir 3 dén 237,y l1a s6 luong don vi
13p lai etylen oxit va z 1a sb6 lvong don vi lip lai este, voi ty 1€ (a):(b) nim trong
khoang tir 1: 3 dén 1:8 hozc tir 1:1 dén 1:19 hogc tir 3,2 dén 1:19 hodc 2:3 hogc 4:1
hodic tir 2,3 dén 4,1 dé tao ra hdn hop polyme; (ii) bd sung it nhat mot thanh phan ky
nuée ¢ hoat tinh ding trong dwgc phidm vao hdn hop polyme nay; va (iii) lam bay hoi

dung mdi nay.
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Theo khia canh khéc nita, sang ché d& xuét phuong phap diéu ché ché phdm
phan phéi dwoc chit d& phan huy sinh hoc cta sang ché, phuong phap ndy bao gdm
cac bude: (i) hoa tan trong dung médi hitu co (a) copolyme khbi loai ABA d& phéan huy

sinh hoc ¢6 cong thirc:
Av‘Bw'Ax

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x 13 s6 lugng don vi 13p lai
ndm trong khoang tir 6 dén 1090 hodc tir 4 dén 1090, v va x 1a don vi ldp lai este va w
1a don vi 13p lai etylen oxit, trong d6 v=x hodc v#x; va (b) copolyme hai khéi d& phan

huy sinh hoc ¢6 cong thirc:
Cy-A,

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khéa mach va 'y va z 14 s6 lugng
don vi 13p lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 237, y 1a s6 lugng don vi
13p lai etylen oxit va z 1a s lugng don vi lap lai este, v6i ty 1& (a):(b) nam trong
khoang tr 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tir 3,2 d&n 1:19 hoic 2:3 hodc 4:1
hodc tir 2,3 dén 4,1 dé tao ra hdn hop polyme; (ii) bd sung it nhat mot thanh phén ky
nudc c6 hoat tinh ding trong dwoc phim ma mét trong s6 ching la
medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hodc bupivacain
vao hén hop polyme nay; va (iii) lam bay hoi dung moi nay.

Trong cac phuong phép trén ddy, dung méi hiru co c6 thé c6 mit voi lugng ndm
trong khoang tir 40% dén 74% (% khéi lwgng) hodc tir 30% dén 70% (% khéi lugng)
hodc tr 26% dén 90% (% khdi lugng) cua tdng ché phdm. Hdn hop dung méi cling cb
thé dugc sir dung.

Céc khia canh va phuong an khac dugc dua ra dudi ddy, hodc sé tao ra mot
cach d& dang tir phdn mb ta sau ddy clia cdc phuong an duge wu tién.

MO ta vin tit cac hinh vé

" Fig.1 12 biéu db thé hién tdc do giai phong in vitro clia duge chat ra khoi ché
phém dua trén 40% P6R1(TB):dP2R4(DB) theo cac ty 1€ 1:0 (-0-), 1:2 (-A-), 1:4 (-e-),
1:6 (-¥-) va 1:9 (-*-) theo thoi gian trong ngay. Biéu dd nay thé hién ring cac ché
phim dya trén TB:DB duy tri sy giai phong trong nhiéu hon 30 ngay.
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Fig.2 1a bidu @b thé hién duong cong gidi phong ty 1& phén trim tich tu in vitro
ra khoi ché phim quan tAm & Fig.1 theo thoi gian (n’géy). Biéu db nay minh hoa ring
viéc giai phong ban ddu dugc giam va duong cong giai phong duge chét duge dudi
théng khi két hop céc ché phdm copolyme ba khéi va copolyme hai khéi so voi ché
phém copolyme ba khdi don 1é. Can Iuu y ring dudng cong 1:9 chdng 1én duong cong
1:4.

Fig.3 13 bidu dd thé hién kha ning tiém clia ché phdm dya trén 40% P6RI1
(TB);dP2R4(DB) & cac ty 1€ gitta copolyme ba khéi va copolyme hai khdi khac nhau
ndm trong khoang tir 1:0 dén 0:1. Biéu db nay minh hoa ring tit ca cac ché phim c6

thd tiém dugc bing cach st dung thiét bi tiém cb dién.

Fig.4 1a biu dd thé hién dwong cong giai phong ty 1& phan tram tich tu in vitro
ra khoi ché phdm quan tm theo thoi gian (ngdy) cta cac ché phim khac nhau theo
sang ché. Cac ché phdm nay dugc mé ta nhu cac chir s6 177, 246, 224, 225 va 250

dugc mo ta trong Bang 1.

Fig.5 1a biéu dd thé hién tdc do giai phong in vitro ra khéi ché phdm quan tim
theo microgam/gid/gam ché pham (pg/h/g ché pham). Cac ché phim dugc mé ta nhu
cac chir s6 177, 246, 224, 225 va 250 dugc mo ta trong Bang 1.

Fig.6 1a biéu dd thé hién ndng do trong huyét hanh M53 theo nanogam/ mililit
(ng/ml) theo thoi gian trong ngay. Ngay 0 1a ngay ma ché phim duoc ding duédi da.
Céc ché phim duogc chinh dinh nhu cac chit s6 177, 246, 224, 225 va 250 dugc md ta
trong Bang 1.

Fig.7 1a biéu dd thé hién phdn trim gidi phdng tich tu in vitro cla
acetaminophen theo thoi gian (ngay) ra khoi ché phdm dya trén copolyme ba khbi
P0.2RS5 (4 don vi etylen oxit va 24 don vi axit lactic) dugc trdn vdi cac copolyme hai
khéi khac nhau (xem chi tiét trong Bang 2).

Fig.8 la biéu dd thé hién phdn trdm giai phong tich tu in vitro cla
acetaminophen theo thoi gian (ngay) ra khoi ché phim duoc dwa trén copolyme ba
khéi PO.2R14 (4 don vi etylen oxit va 58 don vi axit lactic) dugc tron véi cac

copolyme hai khdi khac nhau (xem chi tiét trong Bang 2).
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Fig.9 1a biéu dd thé hién phin trim giai phdéng tich tu in vitro cua
acetaminophen theo thoi gian (ngay) ra khoi ché phdm duoc dua trén copolyme ba
khbi P0.2R22 (4 don vi etylen oxit va 89 don vi axit lactic) dugc tron voi cac

copolyme hai khdi khac nhau (xem chi tiét trong Bang 2).

Fig.10 1a bidu dd thé hién phdn trim giai phong tich tu in vitro cua
acetaminophen theo thoi gian (ngay) ra khoi ché phim duoc dua trén copolyme ba
khdi P0.4R4 (9 don vi etylen oxit va 41 don vi axit lactic) dugc trn voi cac copolyme

hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig.11 1a biéu dd thé hién phan tram giai phong tich tu in virro cla
acetaminophen theo thdi gian (ngay) ra khoi ché phim dugc dya trén copolyme ba
khdi P0.4R7 (9 don vi etylen oxit va 67 don vi axit lactic) dugc tron vdi cac copolyme

hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig.12 1a biéu d6 thé hién phan tram giai phong tich tu in vitro cla
acetaminophen theo thoi gian (ngay) ra khoi ché phim dugc dya trén copolyme ba
khdi P0.6R1 (13 don vi etylen oxit va 26 don vi axit lactic) dugc trdn voi cac

copolyme hai khdi khac nhau (xem chi tiét trong Bang 2).

Fig.13 1a bidu dd thé hién phdn trim gidi phong tich tu in vitro cla
acetaminophen theo thoi gian (ngay) ra khoi ché phém duoc dua trén copolyme ba
khdi P0.6R3 (13 don vi etylen oxit va 40 don vi axit lactic) dugc tron voi cac

copolyme hai khdi khac nhau (xem chi tiét trong Bang 2).

Fig.14 1a biéu dd thé hién phan trim giai phong tich tu in vitro cua
acétaminophen theo thoi gian (ngay) ra khoi ché phim duogc dya trén copolyme ba
khdi P0.6R4 (13 don vi etylen oxit va 55 don vi axit lactic) dugc tron voi cac
copolyme hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig.15 la biéu dd thé hién phan trim giai phong tich tu in vitro cua
acetaminophen theo thoi gian (ngay) ra khoi ché phdm dugc dya trén copolyme ba
khdi P1R2 (22 don vi etylen oxit va 47 don vi axit lactic) dugc trn voi cac copolyme

hai khéi khac nhau (xem chi tiét trong Bang 2).
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Fig.16 1a biéu db thé hién phdn trim giai phong tich tu in vifro cua
acetaminophen theo thoi gian (ngay) ra khoi ché phim duoc dua trén copolyme ba
khdi P1R3 (22 don vi etylen oxit va 68 don vi axit lactic) dugc trdn voi cac copolyme

hai khdi khac nhau (xem chi tiét trong Bang 2).

Fig.17 1a biéu dd thé hién phin tram gidi phong tich tu in vitro cia
acetaminophen theo thoi gian (ngay) ra khoi ché phim duoc dua trén copolyme ba
khéi P1R4 (22 don vi etylen oxit va 88 don vi axit lactic) dugc trdn voi cac copolyme

hai khdi khac nhau (xem chi tiét trong Bang 2).

Fig.18 1a bidu @b thé hién phdn trim giai phong tich tu in vitro cia
acetaminophen theo thoi gian (ngay) ra khoi ché phim duoc dua trén copolyme ba
khéi P2R2 (45 don vi etylen oxit va 88 don vi axit lactic) dugc tron voi cac copolyme

hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig.19 1a biéu dd thé hién phdn trim gidi phéng tich tu in vitro cua
acetaminophen theo thoi gian (ngdy) ra khoi ché phim duoc dua trén copolyme ba
khéi P2R3 (45 don vi etylen oxit va 157 don vi axit lactic) dugc tron voi cac copolyme

hai khdi khac nhau (xem chi tiét trong Bang 2).

Fig20 1a biéu dd thé hién phdn trim gidi phdng tich tu in vitro cia
acetaminophen theo thoi gian (ngay) ra khoi ché phdm dugc dua trén copolyme ba
khdi P2R5 (45 don vi etylen oxit va 216 don vi axit lactic) dugc tron v6i cac copolyme

hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig21 1a biéu dd thé hién phin trim giai phong tich tu in viro cia
acetaminophen theo thoi gian (ngay) ra khoi ché phdm dugc dua trén copolyme ba
khéi P3R1 (68 don vi etylen oxit va 66 don vi axit lactic) dugc trén voi cac copolyme
hai khdi khac nhau (xem chi tiét trong Bang 2).

Fig.22 1a bidu @5 thé hién phan trdm giai phong tich tu in vitro cia
acetaminophen theo thoi gian (ngay) ra khoi ché phdm dugc dua trén copolyme ba
khéi P3R2 (68 don vi etylen oxit va 154 don vi axit lactic) dugc tron véi cac copolyme

hai khéi khac nhau (xem chi tiét trong Bang 2).
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Fig.23 1a bidu dd thé hién phdn trim giai phong tich tu in vitro cua
acetaminophen theo thoi gian (ngay) ra khoi ché phim dugc dua trén copolyme ba
khdi P3R3 (68 don vi etylen oxit va 218 don vi axit lactic) dugc tron véi cac copolyme

hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig.24 1a biéu dd thé hién phdn trim giai phong tich tu in vitro cla
acetaminophen theo thoi gian (ngay) ra khoi ché phim dwgc dya trén copolyme ba
khdi P6R0.9 (136 don vi etylen oxit va 125 don vi axit lactic) duogc tron voi cac

copolyme hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig.25 13 biéu dd thé hién phdn trim gidi phong tich tu in vitro cla
acetaminophen theo thoi gian (ngay) ra khoi ché phim duoc dya trén copolyme ba
khdi P6R1.6 (136 don vi etylen oxit va 218 don vi axit lactic) dugc tron véi cac

copolyme hai khbi khac nhau (xem chi tiét trong Bang 2).

Fig.26 1a biéu dd thé hién phdn tram giai phong tich tu in vitro cla
acetaminophen theo thoi gian (ngay) ra khoi ché phidm duoc dya trén copolyme ba
khdi P6R2 (136 don vi etylen oxit va 272 don vi axit lactic) dugc tron voi cac

copolyme hai khéi khac nhau (xem chi tiét trong Bang 2).

Fig.27 la biéu dd thé hién phin trim giai phong tich tu in vitro cua
acetaminophen theo thoi gian (ngdy) ra khoi ché phim duogc dya trén copolyme ba
khdi P2R4 (45 don vi etylen oxit va 157 don vi axit lactic) dugc tron voi copolyme hai
khéi dP0.4R6 (7 don vi etylen oxit va 42 don vi axit lactic) & cac ty 1€ khac nhau (xem
chi tiét trong Bang 2).

Fig.28 1a biu dd thé hién phdn trim giai phong tich tu in vitro cua
acetaminophen theo thoi gian (ngay) ra khoi ché phdm duoc dya trén copolyme ba
khdi P2R4 (45 don vi etylen oxit va 157 don vi axit lactic) dugc trdn voi copolyme hai
khéi dP0.6R5 (12 don vi etylen oxit va 54 don vi axit lactic) ¢ cac ty 1é khac nhau
(xem chi tiét trong Bang 2).

Fig.29 1a biéu dd thé hién phdn trim giai phong tich tu in vitro cua
acetaminophen theo thoi gian (ngay) ra khoi ché phdm duoc dua trén copolyme ba

khdi P2R5 (45 don vi etylen oxit va 216 don vi axit lactic) dugc tron véi copolyme hai
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khdi dP0.2R13 (3 don vi etylen oxit va 39 don vi axit lactic) & cac ty 1é khac nhau
(xem chi tiét trong Bang 2).

Fig.30 1a bidu db thé hién téc dd giai phong in vitro cua buprenorphin theo thoi
gian (ngay) ra khoi ché phim n°33 (10%BN/ 8%P2R2/ 32%dP0.4R10), n°47
(10%BN/ 8%P2R2/ 32%dP1R3) va n°58 (10%BN/ 10%P0.4R8/ 40%dP1R2).

Fig. 31 1a biéu db thé hién ndng do buprenorphin trong huyét tvong theo thoi
gian (ngay) ¢ chudt dugc tiém ché phém n°33 (10%BN/ 8%P2R2/ 32%dP0.4R10),
n°47 (10%BN/ 8%P2R2/ 32%dP1R3) va n°58 (10%BN/ 10%P0.4R8/ 40%dP1R2).

Fig.32 1a biéu db thé hién téc do giai phong in vitro cua risperidon theo thoi
gian (ngay) ra khoi ché phim duogc dua trén polyme ba khbi P2R5 (45 don vi etylen
oxit va 216 don vi axit lactic) dugc tron voi polyme hai khdi dP0.2R13 (3 don vi

etylen oxit va 39 don vi axit lactic) & cac ty 18 khac nhau (xem chi tiét trong Bang 2).

Fig.33 1a biéu dd thé hién ndng d9 risperidon va 9-OH risperidon trong huyét
twong theo thoi gian (ﬁgéy) & chudt duge tiém ché phdm n°10 (5%RSP/ 16%P2R2/
24%dP2R2/ DMSO), n°29 (10%RSP/ 24%P1R4/ 16%dP0.4R5/ DMSO) va n°31
(10%RSP/ 18%P2R4/ 12%dP0.4R5/ DMSO).

Fig.34 13 biéu dd thé hién ndng d6 ivermectin trong huyét twong theo thoi gian
(ngay) & cho dugc tiém ché phim n°7 (5%IVM/ 15%P3R3/ 25%dP0.4R5/ DMSO),
n°9 (5%IVM/ 15%P2R4/ 25%dP2R3/ DMSO) va n°10 (5%IVM/ 15%P2R5/
25%dP2R2/ DMSO).

Fig.35 la bidu dd thé hién tdc do giai phong in vitro cua medroxyprogesteron
axetat (MPA) ra khoi ché phim quan tdm theo miligam/gam ché phdm/ngay (mg
MPA/g ché phim/ngay). Ché phém dugc mé ta nhu cac chit sb 33, 34 va 49 nhu duoc
mé ta trong Bang 6. Su giai phong iln vitro thu duge voi Depo-SubQ Provera dugc thé
hién 1a mAu d6i ching.

Fig.36 la bidu dd thé hién phin trdm giai phong tich tu in vitro cla
medroxyprogesteron axetat theo thoi gian (ngay) ra khoi ché phdm dugc md ta theo
cac chit sb 33, 34 va 49 nhu duge mo ta trong Bang 6. Sy giai phong in vitro thu dugc

voi Depo-SubQ Provera duoc thé hién 1a mau ddi chimg.
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Fig.37 1a biéu b thé hién tbc do giai phong in vitro cia medroxyprogesteron
axetat ra khoi ché phdm quan tdm theo miligam/gam ché phim/ngay (mg/g ché
phim/ngay). Ché phdm dugc mé ta nhu cac chit s6 12, 32 va 36 la dugc mo ta trong
Bang 6. Su giai phong in vitro thu dugc voi Depo-SubQ Provera dugc thé hién lam
mAu dbi chimg.

Fig.38 1a biéu dd thé hién phdn trim giai phong tich ty in vitro cla
medroxyprogesteron axetat ra khoi ché phidm dwgc mo ta 1a cac chir s6 12, 32 va
36/ngay la dugc md ta trong Bang 6. Sy giai phong in vitro thu dugc voi Depo-SubQ

Provera dugc thé hién 1am mau d6i ching.

Fig.39 la biéu @b thé hién ndng d6 medroxyprogesteron axetat (MPA) trong
huyét twong theo thoi gian (ngay) ¢ cho cai duoc tiém ché phim 33, 34 va 49 duogc

md ta trong Bang 6. Mbi cho nhan lidu don 1¢ 3mg/kg MPA.

Fig.40 la biéu @b thé hién ndng dd medroxyprogesteron axetat (MPA) trong
huyét twong theo thoi gian (ngay) ¢ ché duoc tiém ché pham 12, 32 va 36 la dugc md
ta trong Bang 6. Péi vdi cac ché phdm 32, 36 va nhoém d6i chimg (nhén Depo-subQ-
Provera), mdi cho nhan liéu don 1é 3mg/kg MPA. Nhom nhén ché pham 12 dugc dung
lidu & 6mg/kg MPA.

Fig4l 1a biéu dd thd hién tong phdn trdm giai phong in vitro cla
medroxyprogesteron axetat (MPA) theo thoi gian (ngay) ra khoi ché phidm 7, 10 va 13
dugc mo ta trong Bang 6.

Fig42 1a bibu @b thé hién tong phdn trdm giai phong in vitro cta
medroxyprogesteron axetat (MPA) theo thoi gian (ngay) ra khoi ché phim 32 va 33
duoc mo ta trong Bang 6.

Fig43 la bibu db thé hién tong phan trdm giai phong in vitro cla
medroxyprogesteron axetat (MPA) theo thoi gian (ngay) ra khoi ché phém 25,27 va
30 duogc md ta trong Bang 6.

Fig.44 1a biu db thé hién tong phan trim giai phong in vitro clia progesteron

(Pro) theo thoi gian (ngay) ra khoi ché phim 11, 13 va 7 dwgc md ta trong Bang 7.
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Fig.45 la bidu dd thé hién téng phan trim giai phong in vitro cla progesteron

(Pro) theo thoi gian (ngay) ra khoi ché pham 10, 12 va 5 dwgc md ta trong Bang 7 .

Fig.46 13 biéu db thé hién tng phan trim gidi phong in vitro cua Levonorgestrel

(Levo) theo thoi gian (ngdy) ra khoi ché pham 7, 8 va 9 duge md ta trong Bang 8.

Fig 47 1a biéu db thé hién téng phan trim giai phong in vitro cuia Levonorgestrel

(Levo) theo thoi gian (ngay) ra khoi ché pham 4, 5 va 6 duge md ta trong Bang 8.

Fig.48.1a biéu dd thé hién tong phan trim giai phong in vitro cua cyclosporin
(CSP) theo thoi gian (ngay) ra khoi ché pham 19, 20, 21, 22, 23 va 24 dugc md ta
trong Bang 9.

Fig.49 1a biéu dd thé hién téng phin tram gidi phong in vitro cia Bupivacain
bazo (Bupi) theo thdi gian (ngay) ra khoi ché phdm duoc dua trén céc ché phdm 42,
47,37, 35 va 34 duoc mo ta trong Bang 10.

MO ta chi tiét sang ché
Nhu duge st dung trong ban mé ta nay, thuat nglt “dé phan huy sinh hoc™ co
nghia ring cac copolyme ba khéi va hai khdi s& tao ra cac hop phan khong ddc nho

hon sau khoang thoi gian dn mon hodc phén huy in vivo.

Thuét nglt “ding ngoai dudng tiéu hod” bao gém viéc dung trong co, dung
trong mang bung, ding trong bung, dung dudi da, trong tinh mach va trong dong
mach. Thuét ngit nay ciing bao gdm viéc dung trong da, trong khoang mit, trong thiy
tinh thé, trong nao, trong vo ndo, mang clng va trong Xuong.

Thuat ngit “dong vét” bao gdm tit ca cac thanh vién cua gioi dong vét.

Nhu duoc st dung trong ban mé ta nay, thudt ngit “thuc vat” bao gom tét ca cac
thanh vién cua gioi thyc vat.

“Hoat chat” c6 nghia 1a dugc chét hoic thubc dé didu tri cac cin bénh khac
nhau trong y khoa. Do d6, cac hoat chét, duoc chat va thudc duge st dung thay dbi

cho nhau. Thuét ngit dugc chét hoc hoat chit nhu dugc st dung trong ban md ta nay

bao gdm, nhung khong chi gidi han &, cac hoat chét sinh 1y hodc dugc Iy ma hoat dong
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mdt cch cuc bd hodc toan than trong co thé dong vat hodc thuc vat. [t nht mot hoat

chét 14 c6 mat trong ché phdm duoc chit d& phan huy sinh hoc ciia sang ché.

Nhu duge st dung trong ban mé ta ndy, “bénh™ c6 nghia 13 rbi loan bit ky &
con nguoi, dong vat hodc thuc vat do su lay nhiém, khiu phén an gay ra hoac do viéc

thue hién chirc ning bi 16i cia mdt quy trinh gay ra.

Thuét ngit “méanh ghép” ¢6 nghia ring cic ché phim phan phdi dugc chat la c6
thé tiém, tao ra tai chd va d& phan huy sinh hoc va trd thanh manh ghép dang ran khi
dugce tiém vao co thd. Do do, cac ché phim dugc tong hop 1a cac chét 1ong sao cho

ching c6 thé duoc tiém mdt cach dé dang qua bom tiém ma khong dung lyc qua mirc.

Thuat ngi “ché phdm trong khong gian” bao gdm cac ché pham bét ky ma co
thé duogc dung trén hodc trong co thé dong vat hodc thyc vat va khong nhét thiét phai

dugc dung qua bom tiém.

Nhu duoc sit dung trong ban md ta nay, “don vi 13p lai” la don vi tuan hoan co

ban cua polyme.

Thuat ngir “polyetylen glycol dugc khéa mach” (cPEG) dung dé chi PEG trong
d6 mdt nhom hydroxyl dau cubi duge cho phan ng va bao gdbm PEG dugc khéa mach
alkoxy, PEG dugc khéa mach uretan PEG dugc khéa mach este va cac hop chét tuong
ty. Nhom khoa mach 1a nhom hoa hoc ma khong chira nhom chirc hoa hoc dé phan
mg voi cac este mach vong tuong tu lactit, glycolactit, caprolacton va twong tu hodc
cac este khac va hén hop clia ching. Phan (g ctia PEG polyme dugc khéa mach bang

lactit tao ra cPEG-PLA copolyme hai khdi.

Nhu duge st dung trong ban md ta nay polyetylen glycol, nhu duge viét tit la
PEG trong ban md ti nay, doi khi dugc dung dé chi poly(etylen oxit) hodc

poly(oxyetylen) va thut ngit dugc st dung thay ddi cho nhau trong ban md ta nay.
T viét tit “PLA” dung dé chi poly(axit lactic).
T viét tét “PLGA” dung dé chi poly(axit lactic-co-glycolic).

T viét tht “T” hodc “TB” dung d& chi (cac) copolyme ba khéi, trong khi tir viét
tht “D” hoic “DB” dung dé chi (cac) copolyme hai khdi.
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Thuat ngit “hai khéi” nhu dugc st dung trong ban md ta nay ding dé chi, vi du
PEG-polyeste coplyme dugc khéa mach. “mPEG” dung dé chi metoxy polyetylen
glycol.

Thuét ngit “ba khdi” dung dé chi, vi du polyeste-PEG-polyeste copolyme.

Nhu dugce st dung trong ban md ta, nay thuét ngir “hdn dich khong hoan chinh”
c6 nghia ring hoat chit dung trong dugc phdm 1a & dang hoa tan riéng phan va dang

rén riéng phan.

Nhu dugc st dung trong ban md ta nay, thut ngit “ky nudc” khi dung dé chi
hoat chit dung trong dwoc phdm c6 nghia 1a cac dugc chit ma c6 @) tan kém trong
dung dich trong nudc. The International Union of Pure and Applied Chemistry
(IUPAC) xac dinh d tan 1a “ché phim phan tich clia dung dich bio hoa dugce biéu
dién nhu ty 1& cta chét tan dugc xac dinh trong dung méi duge xac dinh.” Chéat dugce
ké dén 13 c6 thé hoa tan néu nhiéu hon 0,1g chit d6 hoa tan trong 100ml nuéc cit &
250°C. Néu nho hon 0,1g hoa tan trong 100ml nude cit & 250°C thi chét 1a ¢6 thé hoa

tan kém hoic khong thé hoa tan ¢ nhiét do cu thé.

Ty 16 LA/EO dung dé chi ty 1 mol cia don vi axit lactic v&i don vi etylen oxit
ma cd mit trong ché phdm phan phdi duoc chit d& phan huy sinh hoc. S dugc xac
dinh v& mit thuc nghiém bdi NMR. Ty 18 mol LA/EO clia copolyme ba khdi dugc tb
hop c6 thé ndm trong khoang tir 0,5 dén 3,5. Theo khia canh khac, ty 1& mol LA/EO
trong ba khdi co thé ndm trong khoang tir 0,5 dén 2,5 trong ché phim phén phdi duge
chét d& phan huy sinh hoc dwgc md ta trong ban md ta nay. Theo khia canh khac nira,
ty 16 LA/EO trong ba khéi c6 thé nim trong khoang tir 0,5 dén 22,3.

Ty 1& LA/EO trong hai khdi ¢6 thé nim trong khoang tir 2 dén 6. Theo khia
canh khac, ty 1& LA/EO trong hai khéi c¢6 thé nim trong khoang tir 3 dén 5 trong ché
phim phan phéi duge chét d& phan huy sinh hoc. Theo khia canh khac, ty 1& LA/EO
trong hai khéi c6 thé nim trong khoang tir 0,8 dén 13.

Mitc do polyme hoa hodc DP 1a sé lugng don vi ldp lai trong chudi polyme
trung binh & thoi gian ¢ trong phan (ng polyme hoa. Vi du, mirc dd polyme hoa db6i voi
PEG 1a khoang tir 45 dén 170 hodc c6 thé 1a tir 4 dén 273 hodc tir 3 dén 45 hojc tir
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0,55 dén 68, trong khi dbi v&i PLA, n6 c6 thé ndm trong khoang tir 84 dén 327 hoic ¢
thé 13 tir 24 dén 682 hoic tir 7 dén 327 hodc tir 39,9 dén 170.

Do d6, sang ché @& cap dén ché phim duoc chit d& phan huy sinh hoc bao gdm
copolyme ba khéi va copolyme hai khéi. Copolyme ba khéi d& phan huy sinh hoc ¢
cong thirc: A,-Bw-Ay, trong do A 1a polyeste va B 1a polyetylen glycol va v, w va x la
s& luong don vi lap lai ndm trong khoang, vi du tir 4 dén 1090 hogc tir 6 dén 1090 va
v=x hodic v#x. w 1a mrc dd polyme hoa (sb lwong don vi lap lai) di véi PEG. Mirc d
polyme hoa dbi véi DP-PEG dugc tinh toan bang cach chia trong lugong phan tt PEG
cho khéi lugng phan tr don vi EO (44 Da). v + x 1a mirc d6 polyme hoa (sb lugng don
vi 1ap lai) d6i v6i PLA. DP-PLA dugc tinh toan bang cich nhan DP-PEG véi ty 1&
LA/EO.

Tuy nhién, s lvong don vi 13p lai v, w va x trong ché phim ba khéi ¢6 thé thay
@bi do thoi gian giai phong dich cuia hoat chit va loai hoat chét. Do d6, sb lugng don
vi lp lai trong ba khéi v, w va x c6 thé nim trong khoang tir 4 ¢én 1090 hogc tir 6 dén
1090 hodc tir 8 dén 1090, tir 10 dén 850, tir 20 dén 700, tir 30 dén 650 va v=x hoic
v#x. Vi du, w ¢ thé bing 273, trong khi x + y ¢6 thé bing 682 va v=x hodc v#x hoic
w ¢6 thé bing 136 va x + y c6 thé bang 273 va v=x hoic v#x hodc w ¢d thé bing 45,5

va x +y c6 thé bing 546 hodc w c6 thé bing 273 va x +y c6 thé bang 136.

Kich ¢& cia PEG trong ba khéi c6 thé nim trong khoang tir 194Da dén
12.000Da.

Polyeste trong ba khdi c6 thé 1a axit polylactic (PLA), polycaprolacton (PCL),
axit polyglycolic (PGA) hodc polyhydroxyalkanoat (PHA). Theo mét phuong an,

polyeste ma dugc sir dung la axit polylactic.

Sau d6, copolyme ba khdi c¢6 thé dwoc td hop voi copolyme hai khéi d& phéan
huy sinh hoc c6 cong thitc: Cy-A,, trong d6 A 1a polyeste va C la polyetylen glycol
duoc khéa mach va y va z 1a sb lwong don vi lap lai nim trong khoang tir 7 dén 371
hodc tir 3 dén 327 hodc tir 3 dén 237. TS hop nay c6 ty 16 clia copolyme ba khéi véi
copolyme hai khéi nim trong khoang tir 1:3 dén 1:8 hodc tir 1:1 dén 1:19 hoic tir 3:2
dén 1:19 hodc 2:3 hogc 4:1 hodc tr 2,3 dén 4,1.
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Céc vi du vé polyetylen glycol dugc khéa mach bao gdbm PEG dugc khéa mach
alkoxy nhu metoxyPEG hodc etoxyPEG, PEG dugc khéa mach urethan, PEG dugc
khoa mach este, PEG dugc khoéa mach amin va PEG dugc khéa mach amit. Danh muc
vé PEG duogc khoa mach 13 khong théu dao va ngudi c6 hiéu biét trung binh trong linh

vuc ndy s& nhan biét duge PEG duoc khéa mach bd sung, ma khong duoc liét ké.

Tuy nhién, sé lwong don vi 1ap lai (mirc d§ polyme hoa (DP)) cta y va z trong
ché phdm hai khéi ciing c6 thé thay dbi. Do d6, y c6 thé, vi du ndm trong khoang tir 7
dén 43 hoic tir 3 dén 45 hogc tir 0,55 dén 68 va z c6 thé ndm trong khoang tir 32 dén
123 hodc tir 7 dén 327 hodc tir 39,9 dén 170. Vi du, y c6 thé bing 25 va z c6 thé bang
123, y c6 thé bing 34,5 va z ¢6 thé bang 123 hodc y co thé bing 45 va z ¢6 thé bang
32. Mic d6 polyme hoa dbi v6i DP-PEG dugc tinh toén bang cach chia khéi luong
phén t& PEG cua PEG dugc khéa mach theo khdi lugng phén tir don vi EO (44 Da).
DP-PLA duoc tinh toan bing cach ting 1én gip boi DP-PEG theo ty 1& LA/EO.

Polyeste trong hai khéi c6 thé 1a axit polylactic (PLA), polycaprolacton (PCL),
axit  polyglycolic =~ (PGA), poly(axit lactic-co-glycolic) (PLGA)  hogc
polyhydroxyalkanoat (PHA). Theo mdt phwong an, polyeste ma dugc sir dung la axit
polylactic. Theo phuong an khac, polyeste 1a poly(axit lactic-co-glycolic).

Theo khia canh khac, séng ché dé xuét ché phdm phan phdi dugc chit d& phan

huy sinh hoc bao gdm (a) copolyme ba khi d& phéan huy sinh hoc ¢ cong thirc:
Av-Bw-Ax
trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x la s6 lugng don vi lip lai
ndm trong khoang tir 4 dén 1090 hogc tir 6 dén 1090, v va x 1a don vi lip lai este va w
1a don vi l3p lai etylen oxit va v=x hodc v#x; (b) copolyme hai khéi d& phan huy sinh
hoc ¢6 cong thic:
Cy-A;

trong d6 A 1a polyeste va C la polyetylen glycol dugc khoa mach vay va zla s6 lugng
don vi 1ap lai ndm trong khoang tir 7 d&n 371 hogc tir 3 dén 237, y 1a sb luong don vi
13p lai etylen oxit va z 1a s6 luong don vi lip lai este, trong d6 ty 1& cua copolyme ba

khéi d& phan huy sinh hoc cia (a) va copolyme hai khéi CA phéan huy sinh hoc cia (b)

-33-



27110

nidm trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tir 3:2 dén 1 :19 trong ché
phdm duoc chit d& phan huy sinh hoc nay; va (c) it nhit mot hoat chét ding trong

dugc pham.

Theo khia canh khac, sang ché @& xuét ché phim phén phdi dugc chit d& phan
huy sinh hoc bao gém (a) copolyme ba khdi d& phan huy sinh hoc c6 cong thirc:

Av-Bw-Ax

trong d6 A la polyeste va B 1a polyetylen glycol va v, w va x 1 s luong don vi ldp lai
nim trong khoang tir 4 dén 1090 hoic tir 6 dén 1090, v va x 1a don vi 13p lai este va w
14 don vi 13p lai etylen oxit va v=x hodc v#x; (b) copolyme hai khdi d& phan huy sinh

hoc ¢6 cong thirc:
Cy-A,

trong d6, A 1a polyeste va C 1a polyetylen glycol dugc khdéa mach vay va zla s6 luong
don vi lap lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 237, y 1a s6 lugng don vi
lap lai etylen oxit va z 12 s§ lugng don vi lap lai este, trong do ty 1& cua copolyme ba
khdi d& phén huy sinh hoc ctia (a) va copolyme hai khéi CA phén huy sinh hoc cua (b)
ndm trong khoang tir 1: 3 dén 1:8 hodc tr 1:1 dén 1:19 hoac tir 3:2 dén 1 :19 hoac 2:3
hodc 4:1 hodc tir 2,3 dén 4,1 trong ché phim dugc chit d& phan huy sinh hoc nay; va
(c) it nhat mot thanh phéan ky nuéc c¢6 hoat tinh dung trong dugc pham.

Theo khia canh khéc, sang ché @& xuét ché phdm phén phéi dugc chit dé phan
huy sinh hoc bao gém (a) copolyme ba khdi d& phan huy sinh hoc ¢ cong thirc:
Av'Bw'Ax

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 luong don vi ldp lai
nim trong khoang tir 4 dén 1090 hoic tir 6 dén 1090, v va x 1a don vi lip lai este va w
14 don vi lap lai etylen oxit va v=x hodc v#x; (b) copolyme hai khdi d& phén huy sinh
hoc ¢6 cong thirc:

Cy-A,

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khoa mach vay va z la s6 luong

don vi lap lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 237, y la s6 lugng don vi
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lap lai etylen oxit va z 14 s6 lugng don vi ldp lai este, trong do ty 1& cua copolyme ba
khdi d& phan huy sinh hoc ctia (a) va copolyme hai khdi CA phan huy sinh hoc cta (b)
nim trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hogc tir 3:2 dén 1 :19 hoic 2:3
hoiic 4:1 hodc tr 2,3 dén 4,1 trong ché phim duoc chét d& phan huy sinh hoc nay; va
(¢) it nhit mot thanh phan ky nuéc c6 hoat tinh ding trong dugc phim ma mét trong
s6 chiing 1a medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hodc

bupivacain.

Theo khia canh khéc, sang ché d& xuét ché pham phan phdi dugc chét d& phan
huy sinh hoc bao gdm copolyme ba khdi d& phan huy sinh hoc ¢6 cong thirc: PLA-
PEGw-PLA,, trong d6 v, w va x 1a s6 luong don vi lip lai ndm trong khoang tir 4 dén
1090 hoic tir 6 dén 1090 va v=x hoic v#x; copolyme hai khéi dé phan huy sinh hoc ¢6
cong thitc: mPEG,-PLA,, trong d6 y va z la sb lugng don vi l3p lai nim trong khoang
tir 7 dén 371 hodc tr 3 dén 327, trong do ty 18 ciia copolyme ba khéi d& phan huy sinh
hoc va copolyme hai khbi d& phan huy sinh hoc 14 1: 6 trong ché phdm duoc chit dé
phan huy sinh hoc nay; va it nhit mét hoat chit ding trong dugc pham.

Theo khia canh khac, sang ché d& xuét ché phdm phan phdi dugc chit d& phan
huy sinh hoc bao gém copolyme ba khdi d& phan huy sinh hoc c6 cong thirc: PLA-
PEGw-PLA,, trong d6 v, w va x 1a s6 luong don vi lip lai ndm trong khoang tir 4 dén
1090 hoic tir 6 dén 1090 va v=x hoic v#x; copolyme hai khbi d& phan huy sinh hoc c6
cong thitc: mPEG,-PLA,, trong d6 y va z la s lwgng don vi 13p lai ndm trong khoang
tir 7 dén 371 hodc tir 3 dén 327, trong d6 ty 1& ctia copolyme ba khi d& phan huy sinh
hoc va copolyme hai khéi d& phan huy sinh hoc la 1: 6 trong ché phdm duoc chét d&
phin huy sinh hoc nay; va it nhét mot thanh phan ky nuéc c6 hoat tinh dung trong

dugc pham.

Theo khia canh khéc, sang ché dé xuét ché phdm phén phéi dugc chit d& phan
huy sinh hoc bao gdm copolyme ba khdi d& phéan huy sinh hoc ¢o cong thirc: PLA.-
PEGw-PLA,, trong d6 v, w va x 1a s§ Iugng don vi 13p lai ndm trong khoang tir 4 dén
1090 hoic tir 6 dén 1090 va v=x hoic v#x; copolyme hai khbi d& phan huy sinh hoc ¢6
cong thirc: mPEGy-PLA,, trong d6 y va z 1a s6 lugng don vi ldp lai nam trong khoang
tir 7 dén 371 hoic tir 3 dén 327, trong d6 ty 1& clia copolyme ba khdi d& phan huy sinh
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hoc va copolyme hai khéi d& phan huy sinh hoc 1a 1: 6 hodc 2:3 hodc 3:2 hodc 4:1
hodc tir 2,3 dén 4,1 trong ché pham dugc chit d& phan huy sinh hoc nay; va it nhat mot
thanh phin ky nuéc ¢6 hoat tinh ding trong dwoc phim ma mét trong sb ching 1a
medroxyprogesteron axetat levonorgestrel, cyclosporin, progesteron hodc bupivacain.

Theo khia canh khac, ché phdm phan phdi duoc chit d& phan huy sinh hoc bao
gdm: (a) copolyme ba khéi d& phan huy sinh hoc ¢6 cong thirc:

PLA-PEGw-PLAx
trong d6 v, w va x 1a s lvgng don vi 1ap lai nim trong khoang tir 4 dén 1090 hodc tir 6
dén 1090 va v=x hoidc v#x; (b) copolyme hai khdi d& phan huy sinh hoc c6 cong thic:
mPEGy-PLA,

rong d6 y va z 14 s lugng don vi 1ap lai ndm trong khoang tir 7 dén 371 hoic tir 3 dén
237, trong d6 ty 1& ctia copolyme ba khéi d& phan huy sinh hoc cla (a) va copolyme
hai khdi d& phan huy sinh hoc clia (b) ndm trong khoang tir 1: 4 trong ché phim dugc
chat d& phan huy sinh hoc nay; va (c) it nhit mot hoat chét ding trong dugc phim.

Theo khia canh khac, ché phdm phan phdi dugc chit d& phan huy sinh hoc bao
gdm: (a) copolyme ba khdi d& phan huy sinh hoc c6 cong thirc:

PLA-PEGw-PLAx
trong d6 v, w va x 1a s§ lwong don vi lap lai nim trong khoang tir 4 dén 1090 hoic tir 6
dén 1090 va v=x hoic v#x; (b) copolyme hai khéi d& phan huy sinh hoc c¢6 cong thirc:
mPEG,-PLA,

trong d6 y va z 1a s6 lugng don vi 13p lai ndm trong khoang ti 7 dén 371 hodc tir 3 dén
237, trong d6 ty 1& clia copolyme ba khéi d& phan huy sinh hoc ciia (a) va copolyme
hai khdi d& phan huy sinh hoc clia (b) ndm trong khoang tir 1: 4 trong ché pham duoc
chit d& phan huy sinh hoc nay; va (c) it nhit mot thanh phan ky nuéc cé hoat tinh
dung trong dugc phim.

Theo khia canh khac, ché phdm phan phbi dugc chat d& phan huy sinh hoc bao
gbm: (a) copolyme ba khdi d& phan huy sinh hoc c¢6 cong thirc:

PLAy-PEGw-PLAx
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trong d6 v, w va x 1a sb luong don vi lip lai ndm trong khoang tir 4 dén 1090 hodc tir 6

dén 1090 va v=x hodc v#x; (b) copolyme hai khéi dé phan huy sinh hoc c6 cong thire:
mPEG,-PLA,

trong d6 y va z 1a s6 luvong don vi 1ap lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén
237, trong d6 ty 1& cua copolyme ba khbi d& phan huy sinh hoc cua (a) va copolyme
hai khéi d& phan huy sinh hoc cta (b) nim trong khoang tr 1: 4 hodc 2:3 hodc 3:2
hodc 4:1 hodc tir 2,3 dén 4,1 trong ché phdm dugc chit dé phan huy sinh hoc nay; va
(¢) it nh4t mot thanh phan ky nuéc c6 hoat tinh dung trong dugc phim ma mét trong
sb chung 1a medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hodc

bupivacain.

Ty 18 ctia copolyme ba khdi d& phéan huy sinh hoc cua (a) va copolyme hai khéi
CA phan huy sinh hoc cia (b) nim trong khoang tir 1: 3 dén 1: 8 hodc tir 1:1 dén 1:19
hodc tir 3:2 dén 1:19 trong ché phim duoc chét d& phan huy sinh hoc nay. Theo mot
phwong an, ty 1& ciia copolyme ba khdi d& phan huy sinh hoc va copolyme hai khéi CA
phén huy sinh hoc dugc chon tir nhom gbm c6 1:3, 1:4, 1:5, 1:6, 1:7 va 1:8 hogc 1:1,
1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1:9, 1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, 1:18
va 1:19. Ty 1é nay ciing c6 thé 1a 3:2 hogc 2:3 hodc 4:1. Theo khia canh khac, ty 1& cua
ba khdi voi hai khoi bang 1:6.

Chiéu dai cua chudi polyeste duge xac dinh bdi ty 1€ mol polyeste cta no voi
etylen oxit, ma nim trong khoang tir 0,5 dén 3,5 hodc t 0,5 dén 2,5 hodc tr 0,5 dén
2"27,'3 dbi v6i copolyme ba khdi va tir 3 dén 5 hoc tir 2 ¢én 6 hogc tir 0,8 dén 13 dbi voi
copolyme hai khéi. Do d9, vi du, néu axit polylactic duogc st dung thi chiéu dai chudi
dugc xac dinh béi ty 16 mol axit lactic/etylen oxit. Tuong ty, néu axit polyglycolic
duogc st dung, thi chidu dai chudi duge xac dinh theo ty 1€ mol axit polyglycolic/etylen
oxit hodc ty 1& mol polycaprolacton/etylen oxit hodc ty 1& mol
polyhydroxyalkanoat/etylen oxit. Néu axit poly(lactic-co-glycolic) dugc st dung thi
chidu dai cudi dugc xac dinh theo ty 1& ciia LA + G/EO.

Khéi luong cua polyetylen glycol duge khda mach co thé nam trong khoang tur
164Da dén 2.000 Da hodc tir 100Da dén 2kDa. Ty 1& nay co thé nim trong khoang tir
thip hon 100 dén 300Da hodc trong khoang tir 1kDa dén 2kDa.
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Kich ¢& cta chudi polyetylen glycol nim trong khoang tir 200Da dn 12kDa
trong ché phdm phén phdi dugc chét d& phan huy sinh hoc hodc nd co thé ndm trong

khoang tir 400 Da dén 12 kDa hoic tir 194 Da dén 12 kDA.

Céc polyme 13 ¢6 miat véi lvong ndm trong khoang tir 20% dén 50% (% khéi
lwgng) cta téng khéi lugng ché phdm. Theo khia canh khac, tbng khdi lugng polyme
c6 mit trong ché phim duoc chit d& phan huy sinh hoc 1 tir 30% dén 50% (% khéi
iirong) cua téng khéi lvong ché phim. Theo khia canh khéac nita, polyme c6 mit trong
ché phdm duge chat d& phan huy sinh hoc & tir 40% dén 50% (% khdi luong) clia tong
khéi lwong ché phdm. Theo khia canh khac, polyme la c6 mat voi lugng nam trong
khoang tlr 5% dén 40% (% khéi lugng) cta téng ché phdm hodc tr 5% dén 50% (%
khéi luong) cua tdng ché phim. Theo khia canh khac nira, polyme c6 mit trong ché
phém duoc chit d& phan huy sinh hoc & tir 2,5% dén 40% (% khdi luong) hodc tir
2,5% dén 50% (% khéi luong) ctia tdng khdi lwgng ché pham.

Do d6, copolyme ba khéi 1a ¢6 mit véi lugng nam trong khoang tir 3,0% dén
45% (% khéi luong) clia tbng khéi lwong ché phim. Theo khia canh khac, copolyme
ba khéi 13 c6 mit voi lugng ndm trong khoang tir 6% dén 10% (% khdi luong) cua
tbng khdi luong ché phdm. Theo khia canh khéc nita, copolyme ba khéi 1a c6 mit véi
lwgng ndm trong khoang tir 20% dén 40% (% khbi lwong) cta tdng khdi luong ché
i)hém. Theo khia canh khéc nita, copolyme ba khéi 1a ¢6 mit véi lugng nim trong
khoang tir 1,2% dén 30% (% khéi lugng) cta tong khdi lugng ché phim hoic tir 1,2%
dén 45% (% khéi luong) cla tdng khéi lwgng ché phém.

Theo phuong an khéac, copolyme ba khéi c6 mit voi lugng tir 3,3% dén 4,0%
(% khéi lugng) hodc 3,5% (% khéi lugng) hodc 4,0% (% khdi lugng) hodc tir 1,9%
dén 4,0%(% khdi lugng) cua tdng khéi lugng ché pham.

Tuong tu, copolyme hai khéi ¢6 thé co mit trong ché phim dugc chit d& phan
huy sinh hoc véi lwong nim trong khoang tir 8% dén 50% (% khéi lugng) cha tbng
khéi Iuong ché phdm. Theo khia canh khac, copolyme hai khéi 14 c6 mit véi luong
nim trong khoang tir 10% dén 20% (% khdi lugng) cua tdng khdi lwvong ché pham.
Theo khia canh khac nita, copolyme hai khéi 1a ¢6 mit véi lugng nam trong khoang tir

20% dén 40% (% khdi lugng) cua tdng khdi lugng ché pham. Theo khia canh khac
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nira, copolyme hai khéi 1a c6 mit véi lugng nam trong khoang tir 1% dén 28% (%
khéi lugng) cua tdng khdi lwong ché phim hoic tir 1% dén 50% (% khéi lwong) cia

tdng khdi luong ché phém.

Theo phuong an khac nita, hai khéi 1a ¢6 mat véi lugng nam trong khoang tur
2,48% dén 5,02% (% khéi lugng) hodc tir 2,3% dén 5,4% (% khdi lugng) hoic tir
2,5% dén 5,1% (% khéi luong) hodc 2,3% (% khéi lugng) hoic tir 2,3% dén 5,8% (%

khéi lugng) cua tdng khdi Ivgng ché pham.

[t nhit mot hoat chat dung trong dugc phim duoc biy trong ché phim phan
phéi dugc chit d& phan huy sinh hoc ba khéi:hai khéi. Cac duoc chit va hoat chét
dung trong sinh hoc dai dién dugc st dung trong sang ché bao gém, nhung khong han
ché, céc dugc chét peptit, cac duoc chét protein, cac chit ngung tu, khang nguyén,
vécxin, vic xin khang nguyén, thuc chéng lay nhidm, thubc khang sinh, thuc khang
vi sinh vat, thubc chéng di ing, thubc chng dai thao duong, thudc chéng viém steroit,
thuéc thong mili, thubc tdn thwong thoi phin bao, chit chéng tac dong kiéu cholin,
thudc kich thich thin kinh giao cam, thubc giam dau, thudc ngu, thubc tang luc tinh
thdn, thudc an than, androgen steroit, estrogen, chit trudc thu thai,
medroxyprogesteron axetat, cac chét thé dich, prostaglandin, thubc lam giam dau,
corticosteroit, thuéc chdng co thét, thudc chéng s6t rét, khang histamin, chéit co tac
dung tim mach, chit chdng viém khong steroit, thuéc khang bénh parkinson, thude
chéng ting huyét ap, chit phong bé beta-adrenergic, cht dinh dudng, chét chi van
hodc mén gidi phong gonadotrophin, thudc trir séu, thudc chéng giun san va

benzophenanthridin alkaloit.

Do dé, t hop clia cac duge chét nay cling c6 thé duoc st dung trong ché phim
phan phdi dugc chat d& phan huy sinh hoc cua sang ché. Vi du, néu mot bénh nhan cén
diéu tri bénh luput ban d6 hé thdng, thi cac chét chéng viém khong steroit va
corticosteroit co thé dugc dung cting v6i nhau trong sang ché.

Theo phuong an, hoat chét ding trong dugc phim 1a dwgc chit ky nudce co do
tan thip hodc khong thé hoa tan trong dung dich nudc. Cac dugc chét ky nudc dugce
md ta trong ban md ta nay va bao gbm, vi du, amphotericin, anthralin, beclomethason,

betamethason, camptothecin, curcumin, dexamethason, genistein, indomethacin,
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lidocain, taxol, tetraxyclin, tretinoin, protein diéu tri ma khong hoa tan trong nudc va
trong ty. Theo mdt phwong 4an, hoat chdt dung trong dugc phim 1a

medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hogc bupivacain.

Céc thubc dung trong thi y nhwr cac thudc dé diéu trj giun hodc cac vicxin ding
cho dong vAt cling 1a mot phin clia sang ché. Cac dugce chét dung trong thi y ky nudc
cling ¢6 thé dugc tao ra trong ché phim dugc chit d& phan huy sinh hoc nhu duoc md

ta trong ban mo ta nay.

Cac thubc chita virut ding cho thuc vat nhu cac virut tu Potyviridae,
Geminiviridae, gibng Tospovirus cua Bunyaviridiae va Banana streak virut cling dugc
bao gdm béi sang ché. Ngoai ra, thude dung cho virut kham thudc 14, nép nhan cla cay
cll cai, bénh coi vang laa mach, dua hdu dém vong va virut kham dwa chudt co thé
dugc st dung trong ché phim phan phdi dugc chit d& phan huy sinh hoc cta sang ché.
Céc thube diét virut ky nuoc dung cho thyc vét cling c¢6 thé dugc tao ra trong ché

phim duoc chit d& phan huy sinh hoc nhu duge mo ta trong ban mo ta nay.

PDéi v&i ngudi c6 hidu biét trung binh trong linh vyc nay, cac duge chét khac
hodc hoat chit ding trong sinh hoc khac ma c6 thé dugc giai phong trong moi truong
nuée c6 thé duoc dung trong hé phan phdi duge mo ta. Ngoai ra, cac dang khac cua
dugc chit va hoat chit dung trong sinh hoc ¢6 thé duoc s dung. Cac chit ndy bao
gdm nhung khéng han ché cic dang nhu cac phan tir khong mang dién tich, phirc h¢
phan tir, mubi, ete, este, amit, v.v, ma dugc hoat hoa vé& mat sinh hoc khi dugc tiém
vao dong vat hodc thuc vat hodc dugce sir dung nhu ché phém trong khong gian sao cho
n6 ¢6 thé duoc dung trén hoic trong co thé dong vat hodc thuc vat hodc nhu manh

ghép dang thanh.

~ Luong hiru hidu v& mit duoc phdm cia hoat chét hogc hoat chét ky nudce c6 thé
fhay d6i phu thudc vao hoat chét, pham vi tinh trang bénh cua dong vét hodc thuc vat
va thdi gian duoc doi hoi dé phan phdi hoat chat hodc hoat chit ky nuéc. Khong co
gioi han trén t6i han d6i v6i luong hoat chit hozc hoat chét ky nuoe duge phéi hop
vao dung dich polyme ngoai trur d6i voi gioi han cua dung dich chdp nhan duoc hodc
d6 nh6t phén tan dé tiém qua kim tiém va né c6 thé xtr Iy mot cach hitu hiéu tinh trang

bénh ma khéng cin cho dong vét hodc thyc vét ding qua liéu. Gidi han dudi cua hoat
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chit hodc hoat chét ky nudce duge phéi hop vao hé phan phdi 1a phu thudc mot cach
don gian vao hoat tinh ciia hoat chit hoic hoat chét ky nudc va chiéu dai thoi gian can
thiét d6i véi diéu tri.

Vi du, mot sb hoat chit hodc hoat chét ky nudc co th c6 mat trong ché phdm
phan phdi dugc chit d& phan huy sinh hoc tir 10 dén 200mg/ml. Theo khia canh khac,
duogc chét nén c6 mit véi lvong nim trong khoang tir 10 dén 40pg/ml. Theo khia canh
khac, duoc chit nén c6 mit v6i lwgng nim trong khoang tir 10 d&&n 500mg/ml. Déi voi

phan t&r nho, vi du hoat chit ¢6 thé dugc tai dén mirc cao nhu tir 100 dén 200mg/ml.

Thong thudng, hoat chit dung trong dwgc phdm 14 c6 mit v6i lugng nim trong
khoang tlr 1% dén 20% (% khdi luvong) ctia tng khdi lwgng ché phdm. Theo khia canh
khac, hoat chét c6 mit v&i lugng nim trong khoang tir 1% dén 4% (% khdi lugng) cia
téng khdi lugng ché phédm. Theo khia canh khac, hoat chit c6 mat v&i luong nim trong
khoang tir 2% dén 4% (% khdi luong) cta tdng khdi lwong ché phdm. Theo khia canh
khAc nita, hoat chit, ma la phén t&r nhd, 1 c6 mit voi lugng nim trong khoang tir 10%
dén 20% (% khéi lwong) cia tdng khdi lugng ché phim. Theo khia canh khéic, hoat
chét 13 c6 mat véi lugng ndm trong khoang tir 10% dén 40% (% khdi lugng) cua tong
ché phidm. Theo phuong an khac, thanh phan ky nudc c6 hoat tinh dung trong duge

phim c6 mit véi lrgng ndm trong khoang tir 1% dén 40% (% khéi luong).

Déi véi cac vi du, medroxyprogesteron axetat co thé co6 mit voi lugng nam
trong khoang tir 10% dén 40% (% khéi lugng) cla téng khdi lugng ché phim phén
phdi duogc chét d& phan huy sinh hoc; progesteron ¢ thé c6 mit voi lwong nim trong
khoang tir 20% dén 40% (% khdi lwong) cua téng khdi lugng ché phim phén phdi
dugc chit d& phan huy sinh hoc; cyclosporin ¢6 thé c6 mit véi lugng nim trong
khoang tr 5% dén 21,1% (% khéi lwgng) ctia tbng khdi lugng ché phdm phan phdi
dugc chat d& phan huy sinh hoc; levonorgestrel co thé ¢6 mat voi luong nim trong
khoang tir 10% dén 20% (% khdi lwong) téng khdi lugng ctia ché phim phan phdi
duoc chét d& phan huy sinh hoc; va bupivacain co thé c6 mat véi luong ndm trong
khoang tlr 1% dén 15% (% khdi lugng) tdng khdi lugng clia ché phim phan phéi dugc
chét d& phan huy sinh hoc.
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Trong ché phim phéan phdi dugc chét d& phan huy sinh hoc cta sang ché, lugng
hiru hiéu v& mit duoc phim c6 thé dwoc giai phong mét cach tir tlr trong khoang thoi
gian kéo dai. Su giai phong chdm nay la lién tuc hodc khong gian doan, tuyén tinh
hodc khong tuyén tinh va c6 thé thay dbi do ché phim copolyme ba khéi va copolyme
hai khéi. Do d6, ham luong axit lactic ciia copolyme ba khdi va hai khdi cao hon so
véi ham luong polyetylen glycol, cling nhu lwong copolyme ba khdi va hai khéi c6
mit trong ché phdm dugc chat d& phan huy sinh hoc cang cao thi sy giai phong hoat
chat hodc hoat chét ky nudc hodc duge chét cang 1au. Theo cach khac, ty 1& mol
LA/EO cao hon va ty 1& phén trdm khdi lwong 16n hon cta copolyme ba khdi va hai
khdi, 1au hon nd s& xa ra hoat chit hogc hoat chét ky nu6c duoc giai phong ra khoi ché

pham dugc chét.

Hoat chit hodc hoat chét ky nudc co thé dugc giai phong trong khoang thoi
gian tir 7 ngdy dén 1 ndm hozc 1au hon phu thudc vao loai diéu tri dugc doi hoi va ché
phém phan phéi dugc chit dé phan huy sinh hoc duoc st dung. Theo mot khia canh,
ché phim phan phdi dugc chét d& phan huy sinh hoc ¢6 thé phan phdi hoat chit hoic
hoat chét ky nudc trong it nhét 7 ngay. Theo khia canh khac, ché phdm phan phdi dugc
chét d& phan huy sinh hoc ¢ thé phan phdi hoat chit hoic hoat chat ky nudc trong it
nhét 30 ngay. Theo mot khia canh, ché phim phén phdi duge chét d& phan huy sinh
hoc ¢o thé phan phdi hoat chit hozc hoat cht ky nudc trong it nhét 90 ngay. Theo khia
canh khac nita, ché phim phén phdi dugc chit d& phan huy sinh hoc ¢ thé phéan phbi

hoat chit hodc hoat chit ky nuoc trong 1 ndm hodc 1au hon.

Ché pham phan phéi duoc chit d& phan huy sinh hoc c6 thé 1a chét 16ng dé tiém
hogc huyén phu riéng phan & nhiét do trong phong va duge tiém qua dng tiém ma
khong can ding luc qua mirc. Nhung cac ché phdm phan phéi dugc chit d& phan huy
sinh hoc nay ciling tao ra tai chd va phan huy sinh hoc va quay trd lai thanh manh ghép
dang rin khi duoc tiém vao trong dong vat hodc thuc vét. Theo cach khac, ché phim
duge chit d& phan huy sinh hoc dugc tao ra nhu dang rén, dugc tao ra nhu hat nho va
duoc st dung nhu bot ma duoc ric vao vi tri bi thuong tdn. Theo khia canh khac, ché
phim phén phdi duogc chét 13 manh ghép dang thanh, ma ¢ thé dwoc ghép trong da
hodc trong khoang khac trong co thé. Theo khia canh khac, ché phdm phan phéi dugce

chdi co thé duoc tao ra va duge ap dung nhu mang mong. Theo khia canh khac nira,
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ché phdm phéan phdi duoc chit d& phan huy sinh hoc c6 thé duogc sit dung nhu ché
phém trong khong gian sao cho né ¢6 thé dugc ap dung 1én hodc bén trong co thé dong
vét hodc thuc vat. Ché phim nay thé dugc ap dung vao noi bét ky trén co thé, bao gdbm
trong mét. Theo khia canh khac, ché phim dugc chét d& phan huy sinh hoc ¢6 thé duoc
tao ra nhu hdn dich khong hoan chinh, dugc chét 1a nadm trong khoang tir trang thai

hoa tan riéng phan va dang ran riéng phan.

Ché phdm phan phdi dugc chét d& phan huy sinh hoc con ¢6 thé bao gém chét
mang dugc dung, chét phu trg hodc ta duoc dang long. Chét mang chép nhan duoc cb
thé 1a nudc mudi, nuéc mudi dém va twong tu. Chat mang cd thé dugc bd sung vao
ché phdm phan phdi duoc chit d& phan huy sinh hoc sau ché phdm cia né véi duge

chit va copolyme hai khéi va copolyme ba khéi.

Chét phu tro c6 thé duoc tao ra mot cach ddng thoi khi tron véi duge chit. V&
vén d& nay, cac chét phu trg ma c6 thé dugc st dung 1a phén, nhom phosphat, canxi
phosphat, MPL™, CpG motif, doc t6 dugc bién ddi, saponin, cac chit phu trg kich
thich noi sinh nhu xytokin, t dugc Freunds hoan chinh va khong hoan chinh, ta dugc
loai ISCOM, muramyl peptit va tuong tu.

T4 dugc dang 16ng c6 thé 1a cht pha lodng bat ky, dung moi bd sung, chat 1am
day hodc chit dinh két ma c6 thé 1am thay dbi su phan phdi ctia hoat chét khi dugc doi
héi trong ché phdm phén phéi dugc chit d& phan huy sinh hoc. Cac vi du bao gbm
lugng nho cla triglyxerit nhu triacetin hodc tripropionin. Luong ma c6 thé dugc st
dung trong ché phdm phén phbi dugc chit d& phan huy sinh hoc nay cua sang ché co
thé thay dbi tr 12% dén 20% (% khdi lrong). Theo mot khia canh, triacetin c6 thé
dugc bd sung vao ché phim & 17,0% (% khdi luong). Theo khia canh khac,
tripropionin (sau ddy dugc viét tit 1a Tripro) c6 th dugc bd sung vao & 16% (% khbi
lugng). Theo khia canh khac nira, rugu benzylic co thé duoc bd sung vao & tir 15%
dén 35% (% khéi lugng).

Phuong phap diéu ché ché phadm phan phdi duge chit d€ phan huy sinh hoc clia
sang ché cling dugc bao gdm béi sing ché. Phuong phép nay bao gdm cac budc: (i)
hoa tan trong dung mdi hiru co (a) copolyme khdi loai ABA d& phéan huy sinh hoc ¢6

cong thuc:
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AV'BW'AX,

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lugng don vi 1ap lai
ndm trong khoang tir 4 dén 1090 hodc tir 6 dén 1090; va (b) copolyme hai khoi dé
phan huy sinh hoc ¢6 cong thirc: Cy-A, trong do A 1a polyeste va C la polyetylen
glycol dugc khéa mach va y va z 1a s6 lugng don vi 13p lai ndm trong khoang tir 7 dén
371 hoic tir 3 d&n 237 véi ty 16 ba khdi v6i hai khéi ndm trong khoang tir 1: 3 dén 1:8
hodc tir 1:1 dén 1:19 hodc tir 3:2 dén 1 :19 dé tao ra hdn hop polyme; va bd sung it
nhit mot hoat chit dung trong dugc phim vao hdn hgp polyme nay.

Phuong phéap diéu ché ché phadm phan phdi dugc chét d& phan huy sinh hoc cua
sang ché cling duoc bao gdm bdi sang ché. Phuong phap ndy bao gdm cac bude: (i)
hoa tan trong dung mdi hitu co (a) copolyme khéi loai ABA d& phan huy sinh hoc ¢6
cong thirc: Av-Bw-Ax trong do A 1a polyeste va B 1a polyetylen glycol va v, w va x la
s& lwgng don vi 13p lai ndm trong khoang tir 4 dén 1090 hodc tur 6 dén 1090; va (b)
copolyme hai khbi d& phan huy sinh hoc c6 cong thirc: Cy-A,, trong d6 A 1a polyeste va
C 1a polyetylen glycol dugc khéa mach va 'y va z 1a s6 lugng don vi 1ap lai nim trong
khoang tir 7 dén 371 hodc tir 3 dén 237 v6i ty 1& ba khdi véi hai khéi ndm trong
khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hogc tr 3:2 dén 1:19 hodc 2:3 hodc 4:1 dé
tao ra hdn hop polyme; va bd sung it nhat mot thanh phan ky nuéc c6 hoat tinh dung
trong dugc pham vao hdn hop polyme nay.

Phuong phap diéu ché ché phdm phén phdi dugc chit d& phan huy sinh hoc cia
séng ché cling dwoc bao gdm bdi sing ché. Phuong phap nay bao gdm cac bude: (i)
hoa tan trong dung mdi hiru co (a) copolyme khdi loai ABA d& phan huy sinh hoc ¢6
cong thuc:

Av-Bu-Ay,

irong d6 A 1a polyeste va B la polyetylen glycol va v, w va x 1a s6 luong don vi 1ap lai
ndm trong khoang tir 4 dén 1090 hoic tr 6 dén 1090; va (b) copolyme hai khdi dé
phan huy sinh hoc c6 cdng thirc:

Cy-A,,
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irong d6 A 1a polyeste va C 1a polyetylen glycol dugc khéa mach vay va z la s6 luong
don vi 1ap lai ndm trong khoang tir 7 dén 371 hogc tir 3 dén 237 véi ty 1€ ba khdi véi
hai khdi ndm trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tir 3:2 dén 1:19
hodc 2:3 hodc 4:1 hoic tir 2,3 dén 4,1 dé tao ra hdn hop polyme; va bd sung it nhét
mot thanh phan ky nuéc c6 hoat tinh dung trong dugc phim ma mot trong s6 chung 1a
medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hodc bupivacain

vao hon hgp polyme nay.

Phuong phéap didu ché ché phAm phan phdi duge chit dé phan huy sinh hoc cua
sang ché, phuong phap nay bao gdm cac bude: (i) hoa tan trong dung méi hiru co (a)

copolyme khdi loai ABA d& phan huy sinh hoc c6 cong thic:

Av-Bw-Ax

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x la s6 lugng don vi lip lai
nim trong khoang tir 4 dén 1090 hogc tu 6 dén 1090, v va x 1a don vi lip lai este vayw
1a don vi l3p lai etylen oxit trong d6 v=x hodc v#x; va (b) copolyme hai khéi d& phan
huy sinh hoc c6 cong thuc:
Cy-A;

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khoa mach vay va z la s6 lugng
don vi lap lai nim trong khoang tir 7 dén 371 hogc tr 3 dn 237,y 1a sb luong don vi
lap lai etylen oxit va z 1 sd lugng don vi lip lai este, voi ty 18 (a):(b) nim trong
khoang tir 1: 3 dén 1:8 hogc tr 1:1 dén 1:19 hodc tir 3:2 dén 1 :19 dé tao ra hdn hop
polyme; va
(ii) bd sung it nhit mot hoat chit ding trong duge phim vao hén hop polyme nay, la
khia canh khac nira ciia sang ché.

Phuong phap didu ché ché pham phéan phdi dugc chét d& phan huy sinh hoc cla
sang ché, phuong phap nay bao gdm cac bude: (i) hoa tan trong dung méi hiru co (a)

copolyme khdi loai ABA d& phan huy sinh hoc c6 cong thirc:

Av-Bw-Ax
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trong do A 1a polyeste va B 1a polyetylen glycol va v, w va x 14 sb lugng don vi 13p lai
nim trong khoang tir 4 dén 1090 hoic tir 6 dén 1090, v va x 1a don vi 13p lai este va w
13 don vi ldp lai etylen oxit trong d6 v=x ho#c v#£x; va (b) copolyme hai khéi dé phan

huy sinh hoc ¢6 cong thirc:
Cy-A,

trong d6 A 13 polyeste va C 1a polyetylen glycol dugc khéa mach va 'y va z 14 sb luong
don vi lap lai nim trong khoang tir 7 dén 371 hozc tir 3 dén 237, y 1a sb luong don vi
13p lai etylen oxit va z 1a s6 lugng don vi lip lai este, v6i ty 1€ (a):(b) nim trong
khoang tir 1: 3 @n 1:8 hodc tir 1:1 dén 1:19 hogc tr 3:2 dén 1:19 hodc 2:3 hoic 4:1
hodic tir 2,3 dén 4,1 @& tao ra hdn hop polyme; va

(ii) bd sung it nhit mot thanh phan ky nuéc c6 hoat tinh ding trong dugc phém vao

hén hop polyme nay, 1a khia canh khac nita cta sang ché.

Phuong phap diéu ché ché phim phéan phébi dugc chit d& phan huy sinh hoc cua
sang ché, phuong phap nay bao gdm céc bude: (i) hoa tan trong dung mdi hiru co (a)

copolyme khéi loai ABA d& phéan huy sinh hoc c6 cong thirc:
Av-Bw-Ax

trong @6 A 1a polyeste va B 14 polyetylen glycol va v, w va x 1a s6 lugng don vi 1ap lai
nim trong khoang tir 4 dén 1090 hoic tir 6 dén 1090, v va x 1a don vi ldp lai este va w
{4 don vi lip lai etylen oxit trong d6 v=x hodc v#x; va (b) copolyme hai khéi dé phan
huy sinh hoc ¢6 cong thic:
Cy-A,

trong d6 A 1a polyeste va C la polyetylen glycol dugc khoa mach vay va z la s6 lugng
don vi lap lai ndm trong khoang tir 7 dén 371 hoic tir 3 dén 237, y 1a sb luong don vi
lap lai etylen oxit va z 1a s6 lugng don vi 13p lai este, voi ty 1€ (a):(b) nim trong
khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tir 3:2 dén 1 :19 hozc 2:3 hoic 4:1
ho#c tur 2,3 dén 4,1 @é tao ra hdn hgp polyme; and

(ii) bd sung it nhit mot hoat chit dung trong dugc phidm ma mét trong s6 ching 1a
medroxyprogesteron axetat, levonorgestrel, cyclosporin, progesteron hodc bupivacain

vao hdn hop polyme nay, 1a khia canh khac nira clia sang ché.
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Theo khia canh khéc nita, sang ché dé xut phuong phap didu ché ché phim
phéan phdi duoc chit d& phan huy sinh hoc cta sang ché, phuong phap nay bao gdm
c4c budce: (i) hoa tan trong dung mdi hitu co (a) copolyme khdi loai ABA dé phan huy

sinh hoc ¢6 cong thiec:
Av-Bw-Ax

trong do A 1a polyeste va B 13 polyetylen glycol va v, w va x 1a s6 lwong don vi ldp lai
nim trong khoang tir 4 dén 1090 hodc tir 6 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khbi d& phan huy sinh hoc c6 cong thic:

Cy-A,

trong d6 A 1a polyeste va C la polyetylen glycol dugc khéa mach vay va z la sd luong
don vi lap lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 137 v&i ty 1€ (a):(b) ndm
trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dn 1:19 hodc tit 3:2 dén 1:19 dé tao ra hdn
hop polyme; (ii) bd sung it nhit mot hoat chit ding trong duoc phdm vao hdn hop
polyme nay; va (iii) lam bay hoi dung méi nay.

Theo khia canh khéc nita, sing ché d& xudt phuong phap didu ché ché phim
phan phéi dugc chét d& phan huy sinh hoc clia sang ché, phuong phap nay bao gdm
cac bude: (i) hoa tan trong dung mdi hiru co (a) copolyme khdi loai ABA dé& phan huy
sinh hoc ¢6 cong thic:

Av-Bw-Ax
trong d6 A la polyeste va B 1a polyetylen glycol va v, w vax la s6 luong don vi lap lai
nim trong khoang tir 4 dén 1090 hoic tir 6 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khbi d& phan huy sinh hoc c6 cong thirc:
Cy-A,

trong do A 1a polyeste va C 1a polyetylen glycol dugc khoéa mach vay va z la s6 luong
don vi 1p lai ndm trong khoang tir 7 dén 371 hogc tir 3 dén 137 vdi ty 18 (a):(b) nim
trong khoang tir 1: 3 dén 1:8 hogc tir 1:1 dén 1:19 hodc tir 3:2 dén 1:19 hodc 2:3 hoic
4:1 hodc tir 2,3 dén 4,1 dé tao ra hdn hop polyme; (ii) bd sung it nhat mot thanh phén
ky nurGe c6 hoat tinh ding trong duge pham vao hén hop polyme nay; va (iii) lam bay

hoi dung mdi nay.

-47-



27110

Theo khia canh khéc, sang ché d& xudt phuong phap diéu ché ché phim phan
phdi duoc chit d& phan huy sinh hoc clia sing ché, phuong phap nay bao gdm cac
bude: (i) hoa tan trong dung méi hitu co (a) copolyme khéi loai ABA d& phéan huy sinh

hoc ¢6 cong thirc:
Av-Bw-Ax

trong d6 A Ia polyeste va B 1a polyetylen glycol va v, w vax la s6 luong don vi lp lai
nim trong khoang tir 4 dén 1090 hodc tir 6 dén 1090 trong d6 v=x hodc v#x; va (b)
copolyme hai khéi d& phéan huy sinh hoc c6 cong thirc:

Cy-As

trong d6 A 1a polyeste va C la polyetylen glycol dugc khda mach vay va z la s6 luong
don vi ldp lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 137 vdi ty 1€ (a):(b) nam
trong khoang tir 1: 3 dén 1:8 hodc tir 1:1 dén 1:19 hodc tir 3:2 dn 1 :19 hoic 2:3 hoic
4:1 hoic tir 2,3 dén 4,1 dé tao ra hdn hop polyme; (ii) bd sung it nhat mdt thanh phén
ky nudc c6 hoat tinh dung trong dugc phdm ma mot trong sé ching la
medroxyprogesteron axetat levonorgestrel, cyclosporin, progesteron hodc bupivacain

vao hdn hop polyme nay; va (iii) lam bay hoi dung moéi nay.

Theo khia canh khéc, sing ché @& xuét phuong phap diéu ché ché phdm phéan
phéi duoc chit d& phan huy sinh hoc cia sang ché, phuong phap nay bao gdm cac
budc: (i) hoa tan trong dung moéi hiru co (a) copolyme khéi loai ABA dé phan huy sinh
hoc co cdng thirc:

Av-Bw-Ax
trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x la s6 luong don vi lap lai
nim trong khoang tir 6 dén 1090, v va x la don vi ldp lai este va w 1a don vi ldp lai
etylen oxit trong d6 v=x hodc v#x; va (b) copolyme hai khéi d& phan huy sinh hoc ¢6
cong thuc:
Cy-As
trong d6 A 1a polyeste va C 1a polyetylen glycol dwgc khéa mach vay va z la s6 luong
don vi lap lai nim trong khoang tir 7 dén 371 hodc tir 3 dén 237, y la sb luong don vi

lap lai etylen oxit va z la s6 luong don vi lip lai este, voi ty 1& (a):(b) nim trong
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khoang tir 1:4 dé tao ra hdn hop polyme; (ii) bd sung it nhat mot hoat chét dung trong

dugc phdm vao hdn hgp polyme nay; va (iii) 1am bay hoi dung mdi nay.

Theo khia canh khac, sang ché dé xuit phuong phap diéu ché ché pham phén
phdi duoc chit d& phan huy sinh hoc cia sang ché, phuong phap nay bao gdm céac
budc: (i) hoa tan trong dung moi hiru co (a) copolyme khdi loai ABA dé phan huy sinh

hoc ¢6 cong thire:
Ayv-Bw-Ax

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w vax la s6 luong don vi lap lai
ndm trong khoang tir 6 dén 1090, v va x 1a don vi ldp lai este va w 1a don vi l3p lai
etylen oxit trong d6 v=x hodc v#x; va (b) copolyme hai khéi d& phan huy sinh hoc ¢

cong thirc:
Cy-As

trong do A 1a polyeste va C la polyetylen glycol dugc khéa mach vay vazla s6 luong
don vi l3p lai ndm trong khoang tir 7 dén 371 hogc tir 3 dn 237,y 1a s6 luong don vi
lap lai etylen oxit va z 1 s6 lugng don vi 13p lai este, voi ty 1& (a):(b) nim trong
khoang tir 1:4 dé tao ra hdn hop polyme; (ii) bd sung it nhit mot thanh phén ky nudc
¢6 hoat tinh ding trong duge phim vao hdn hgp polyme nay; va (iii) lam bay hoi dung
moi nay.

Theo khia canh khac, sang ché dé xult phuong phap diéu ché ché phim phan
phdi duge chét dé phan huy sinh hoc cua sang ché, phuong phap nay bao gém cac
budec: (i) hoa tan trong dung mdi hiru co (a) copolyme khdi loai ABA dé phan huy sinh
hoc ¢6 cong thic:

Av-Bu-Ax
trong d6 A 1a polyeste va B la polyetylen glycol va v, w va x la s6 luong don vi lip lai
ndm trong khoang tir 6 d¢én 1090, v va x la don vi 1ap lai este va w 1a don vi 13p lai
etylen oxit trong d0 v=x hodc v#x; va (b) copolyme hai khéi d& phan huy sinh hoc ¢6

cong thuc:

Cy-A,
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trong d6 A 1a polyeste va C la polyetylen glycol duoc khéa mach va'y va z la s6 luong
don vi lap lai ndm trong khoang tir 7 dén 371 hodc tir 3 dén 237, y 1a sb luong don vi
lap lai etylen oxit va z 1a s6 lugng don vi 1ap lai este, voi ty 1& (a):(b) nim trong
khoang tir 1:4 hodc 2:3 hodc 3:2 hodc 4:1 dé tao ra hdn hop polyme; (ii) bd sung it
nhit mot thanh phan ky nudc c6 hoat tinh ding trong dugc phim ma mot trong s&
ching 1a medroxyprogesteron axetat levonorgestrel, cyclosporin, progesteron hodc

bupivacain vao hdn hgp polyme nay; va (iii) lam bay hoi dung moi nay.

Theo phuong an khac, sang ché dé xuit phuong phép diéu ché ché phim phan
phdi duoc chit d& phan huy sinh hoc cua sang ché, phuong phap nay bao gdm cac
bude: (i) hoa tan trong dung mdi hitu co (a) copolyme khdi loai ABA dé phan huy sinh

hoc ¢6 cong thirc:
Av-Bw-Ax,

trong do All polyeste va B 1a polyetylen glycol va v, w va x 1a s6 lwong don vi lap lai
nim trong khoang tir 4 d&n 1090 hoic tir 6 dén 1090; va (b) copolyme hai khéi dé
phan huy sinh hoc ¢6 cong thirc:

Cy-A,,

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khéa mach vay va z la s6 luong
don vi 13p lai nim trong khoang tir 7 dén 371 hodc tir 3 dén 237 vdi ty 1€ ba khéi véi
hai khéi ndm trong khoang tur 1:6 dé tao ra hdn hop polyme; bd sung it nhit mot hoat
chit ding trong dugc phim vao hdn hgp polyme nay; va lam bay hoi dung méi nay.
Theo khia canh nay, khong c6 dung méi nao c6 mat trong ché phdm phén phéi dugc

chét d& phan huy sinh hoc.

Theo phuong an khac, sang ché dé xult phuong phéap diéu ché ché phim phan
phéi dugc chit dé phan huy sinh hoc cia sang ché, phuwong phap nay bao gdm cac
budc: (i) hoa tan trong dung moi hiru co (a) copolyme khdi loai ABA dé& phan huy sinh
hoc ¢o cong thic:

Av-Bw-Ax,

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x la sd luong don vi lap lai

nim trong khoang tir 4 dén 1090 hoic tir 6 dén 1090; va (b) copolyme hai khéi dé
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phéan huy sinh hoc ¢ cong thitc: Cy-A,, trong do A la polyeste va C la polyetylen
glycol dugc khéa mach vay va z 13 s6 lugng don vi lap lai nim trong khoang tir 7 dén
371 hodc tir 3 dén 237 véi ty 16 ba khéi voi hai khéi nam trong khoang tir 1:6 dé tao ra
hén hop polyme; bd sung it nhit mot thanh phén ky nuéc c6 hoat tinh dung trong
dugc phim vao hdn hop polyme nay; va lam bay hoi dung méi nay. Theo khia canh
ndy, khong c6 dung méi nao c6 mit trong ché phdm phén phdi duge chét d& phan huy
sinh hoc.

Theo phuong 4n khac, sang ché @& xudt phuong phap diéu ché ché phdm phan
phdi dugc chét d& phén huy sinh hoc clia sang ché, phuong phap nay bao gdm cac
budc: (i) hoa tan trong dung méi hitu co (a) copolyme khdi loai ABA dé phan huy sinh

hoc ¢o cong thirc:
Ayv-Bw-Ax,

trong d6 A 1a polyeste va B 1a polyetylen glycol va v, w va x la s6 luong don vi l3p lai
" ndm trong khoang tir 4 dén 1090 hogc tir 6 dén 1090; va (b) copolyme hai khéi dé
phan huy sinh hoc c6 cong thirc:

Cy-A,,

trong d6 A 1a polyeste va C 1a polyetylen glycol dugc khéa mach vay vazla s6 luong
don vi 13p lai nim trong khoang tir 7 dén 371 hodc tir 3 dén 237 véi ty 1¢ ba khéi vdi
hai khbi ndm trong khoang tir 1:6 hodc 2:3 hodc 3:2 hodc 4:1 hodc tr 2,3 dén 4,1 dé
tao ra hdn hop polyme; bd sung it nhit mdt thanh phén ky nuéc c6 hoat tinh ding
trong dugc phdm ma mot trong s6 chiing 1a medroxyprogesteron axetat levonorgestrel,
cyclosporin, progesteron hodc bupivacain vao hdn hop polyme nay; va lam bay hoi
dung mdi nay. Theo khia canh nay, khong c6 dung moi nao c6 mit trong ché phim
phén phdi dugc chét d& phan huy sinh hoc.

Dung méi hitu co ma c6 thé dugc sit dung trong phwong phap duge md ta trong
ban md ta nay dugc chon tir nhom gdm co: rugu benzylic, benzyl benzoat, dietylen
glycol dimetyl ete (Diglyme), dietylen glycol monoetyl ete (DEGMEE), dimetyl
isosorbit (DMI), dimetyl sulfoxit (DMSO), etyl axetat, etyl benzoat, etyl lactat, etylen
glycol monoetyl ete axetat, glyxerol formal, metyl etyl keton, metyl isobutyl keton, N-
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etyl-2-pyrrolidon, N-metyl-2-pyrrolidon(NMP), pyrrolidon-2, tetraglycol, triacetin,
tributyrin, tripropionin (tripro), hodc trietylen glycol dimetyl ete (triglyme) va hdn hop

chtra chung.

Dung méi hitu co 1a c6 mit v6i lugng nim trong khoang tir 40% dén 74% (%
khdi luong) cia tdng ché phim. Theo khia canh khac, dung méi hitu co dugc sir dung
trong viéc tao ra ché phdm phan phéi dugc chat d& phan huy sinh hoc 1a c6 mit voi
luong nim trong khoang tir 50% dén 60% (% khdi lugng) cua tdng ché phdm. Theo
khia canh khac nira, dung mdi dugc st dung trong viéc tao ra ché phim phan phdi
duoc chit d& phan huy sinh hoc 1 ¢6 mit voi lugng ndm trong khoang tir 60% dén
70% (% khéi lvong) cua tdng ché phidm. Theo khia canh khéc nira, dung mdi dugc st
dl_ing trong viéc tao ra hé phan phéi dugc chét phan huy sinh hoc la c6 mit vdi lugng
tir 30%% dén 70% (% khdi lugng) cta tdng ché phim. Theo phwong an khac, dung

mbi hitu co c6 mit véi lugng tir 30% dén 90% (% khdi lugng) cia tdng ché phim.

Pbi véi cac vi du, khi medroxyprogesteron axetat 1a hoat chit tir 30% dén 70%
(% khéi lugng) cta tbng ché phadm chira dung mdi 1a dugc st dung; khi progesteron 1a
hoat chét tir 40% dén 80% (% khdi lwong) cta tng ché pham chira dung mdi la duoc

str dung.

Khi cyclosporin la hoat chit tir 55% dén 72,9% (% khdi lugng) cua tbng ché
phim chira dung méi la dugc st dung; khi levonorestrel 1a hoat chét tir 70% dén 90%
(% khéi lugng) cta tbng ché pham chira dung méi 1a dugc sir dung; va khi bupivacain
bazo 12 hoat chét tir 62,5% dén 80% (% khéi luvong) clia tng ché pham chira dung mdi

la dugc su dung.

Mbt s6 mPEG-OH bi nhim véi lugng nhé OH-PEG-OH. Tiép theo phwong
phép cla sang ché va st dung mPEG-OH bi nhiém, san phdm cubi cing c6 thé 1a
mPEG-PLA bi nhim véi lugng nhé PLA-PEG-PLA, ma dugc bao gdm boi sang ché.
Viéc nhiém nay Ia nho hon 2%.

Khia canh khéac cta sang ché 1a sit dung copolyme hai khéi va ba khéi dé san
xuét ché phdm dugc chit dé phan huy sinh hoc. Theo khia canh nay, Copolyme ba
khéi d& phan huy sinh hoc c6 cong thitc: Ay-Bw-Ay trong do A la polyeste va B la

polyetylen glycol va v, w va x 1a s6 lugng don vi 1ap lai nim trong khoang tir 4 dén
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1090 hodc tlr 6 dén 1090 va v=x hodc v#x. Polyeste co thé la axit polylactic (PLA),
polycaprolacton (PCL), axit polyglycolic (PGA) hodc polyhydroxyalkanoat (PHA).

Theo mdt phuong an, polyeste ma duge st dung la axit poly(lactic).

Sau d6, copolyme ba khéi dugc t6 hop v6i copolyme hai khdi dé phan huy sinh
hoc ¢6 cong thuc: Cy-A,, trong do A la polyeste va C la polyetylen glycol dugc khoa
mach vay va z 14 sé lvong don vi lip lai nim trong khoang t&r 7 dn 371 hodc tir 3
dén 237. Polyeste cb thé la axit polylactic (PLA), polycaprolacton (PCL), axit
ﬁbiyglycolic (PGA), poly(axit lactic-co-glycolic (PLGA) hodc polyhydroxyalkanoat
(PHA). Theo mdt phuong an, polyeste ma dugc str dung la axit poly(lactic).

Sau d6, hoat chét dung trong dugc phim dugc t6 hop voi ba khéi va hai khoi.

Theo khia canh khéc nira, sing ché d& cap dén viéc sir dung copolyme hai khéi
va ba khéi dé san xuét ché phdm duoc chét d& phan huy sinh hoc. Theo khia canh nay,
copolyme ba khbi d& phan huy sinh hoc cO cong thirc: Av-Bw-Ax, trong d6 A la
polyeste va B 1a polyetylen glycol va v, w va x la s6 luong don vi lap lai nim trong
khoang tir 4 dén 1090 hodc tir 6 dén 1090 va v=x hodc v#x. Polyeste ¢o thé 1a axit
polylactic (PLA), polycaprolacton (PCL), axit polyglycolic (PGA) hodc
polyhydroxyalkanoat (PHA). Theo mot phuong an, polyeste ma duoc s dung la axit
poly(lactic).

Sau d6, copolyme ba khéi dugc td hop voi copolyme hai khdi d& phan huy sinh
hoc ¢c6 cong thirc: Cy-A,, trong do A 1a polyeste va C 1a polyetylen glycol dugc khéa
mach vay va z la sb lwong don vi 13p lai nAm trong khoang tir 7 dén 371 hoic tir 3
dén 237. Polyeste co thé la axit polylactic (PLA), polycaprolacton (PCL), axit
polyglycolic (PGA), poly(axit lactic-co-glycolic (PLGA) hodc polyhydroxyalkanoat
(PHA). Theo mdt phuong an, polyeste ma dugc st dung la axit poly(lactic).

Sau d6, thanh phin ky nuéc c6 hoat tinh dung trong dugc phim duoc t hop véi
ba khdi va hai khdi va co thé 1a medroxyprogesteron axetat levonorgestrel,
cyclosporin, progesteron hoéc bupivacain bazo.

Ty 18 ctia copolyme ba khéi d€ phén huy sinh hoc cia (a) va copolyme hai khéi
CA phan huy sinh hoc ctia (b) nim trong khoang tir 1: 3 dén 1: 8 trong ché phdm duoc
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chét d& phan huy sinh hoc ndy. Theo mot phwong an, ty 18 cia copolyme ba khoi d&
phan huy sinh hoc va copolyme hai kh&i CA phan huy sinh hoc dugc chon tir nhom
gém c6 1:3, 1:4, 1;5, 1:6, 1:7 va 1:8. hodc 1:1, 1:2, 1:3, 1:4, 1:5, 1:6, 1:7, 1:8, 1.9,
1:10, 1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, 1:18 va 1:19. Theo khia canh khac, ty 1¢
cfia ba khéi v6i hai khdi bang 1:6. Ty 18 nay ciing c6 thé bang 3:2 hodc 2:3 hodc 4:1
hodc tir 2,3 dén 4,1.

Chiéu dai clia chudi polyeste dugc xac dinh theo ty 1€ mol polyeste ciia nd voi
etylen oxit, ma ndm trong khoang tir 0,5 dén 3,5 hozc tir 0,5 dén 2,5 hodc tir 0,5 dén
22,3 d6i véi ba khdi va tir 3 dén 5 hodc tir 2 dén 6 hoic tir 0,8 dén 13 dbi voi hai khdi.

Khéi lugng clia polyetylen glycol dugc khoa mach ¢6 thé nim trong khoang tir
100Da dén 2kDa hodc tir 164 Da dén 2 kDa. Khéi luong nay co thé ndm trong khoang
tlr 100 d&n 300 Da hodc trong khoang tir 1 kDa dén 2 kDa.

Kich ¢& cua chudi polyetylen glycol nim trong khoang ttr 200Da dén 12kDa
trong ché phim phan phdi dugc chit d& phan huy sinh hoc hodc co thé nim trong

khoang tir 400Da dén 12kDa hodc tir 194Da dén 12kDa.

S6 lugng phuong an va/hoic khia canh cua sang ché da duoc md ta. Tuy nhién,
s& duoc hiéu rang cac bién doi khac nhau c6 thé dugc tao ra ma khong tach roi tinh

thin va pham vi cia sang ché.
Vi du thwe hién sang ché
Vi du 1- Téng hop polyme

Céac copolyme dugc tbng hop theo phuong phap dwoc md ta trong patent My s6
6,350,812, véi cac bién ddi nho. Thong thuong, lugng can thiét cia PEG (thu dugc
coployme ba khdi) hogc metoxy-PEG (thu dugc copolyme hai khéi) dugc gia nhiét o
65°C va dugc lam kho trong chan khong trong 2 gi¢ trong binh phan tng. Thém DL-
lactit (trong tng voi ty 16 mol LA/EO dich) va kém lactat (1/1000 lugng lactit) vao.
PAu tién, hdn hop phan ng dugc loai nude theo ba chu ky chan khong /N2 trong thoi
gian ngén. Gia nhiét hdn hgp phan Gng & 140°C va loai khi mot cach nhanh chong
trong diéu kién chan khong. Phan ng dugc thuc hién trong bdn ngay & 140°C trong

dong nito ¢b dinh (0,2bar). Lam mat phan ung dén nhiét do trong phong va hoa tan
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ham lugng clia nd trong axeton va sau d6 dugc cho vao két tia véi etanol. Tiép theo,
1am kho san phim thu duoc trong didu kién ap sudt giam. San phim cubi cing dugc
d3c trung bdi 'H NMR dbi v6i ham lugng lactat cua nd. PLA-PEG-PLA polyme ba
khéi dugc md ta trong ban mo ta nay 1a PxRy dwgc danh ddu trong d6 x 1a kich ¢d cua
chudi PEG trong kDa va y 1a ty 16 mol LA/EO. mPEG-PLA polyme hai khdi duge md
ta trong ban mo ta nay la dPxRy dugc danh d4u trong d6 x 1a kich ¢& cua chudi PEG
trong kDa va y la ty 1€ mol LA/EO.

Vi du 2-Ché phim dic hiéu dbi v6i peptit M53

Chc ché phim dugc mé ta trong ban md ta nay dugc tao thanh chi yéu tir dung
dich hitu co chira polyme chira, peptit M53, chét twong ty GLP-1 lam dugc chét.
Thong thudng, hoa tan 0,4gam polyme, twong Ung v&i hon hop gdm copolyme hai
khéi va copolyme ba khéi véi ty 1€ mol duge xac dinh, trong 0,57gam dung méi twong
thich sinh hoc nhiét do trong phong qua dém dudi diéu kién khudy tir tinh c¢b dinh.
Dung méi 1a dung mdi don 1é hodc t6 hop clia cac dung moi. Ngay tiép theo, thém
20mg duge chét vao dung dich polyme va khudy cho dén khi hoa tan hoan toan. Khi
duoc chit khong hoa tan trong dung méi, thi thu dwgc huyén phu chira duge chét trong
dich polyme. Theo cach khac, dugc chét duoc hoa tan hodc duogc tao huyén phu trong
dung mdi tuong thich sinh hoc va (cac) polyme duoc bd sung vao tiép theo. Ché pham

dugc nap vao bom tiém trude khi st dung.
Vi du 3-Ché phém duoc taora

Cac ché pham khac nhau cua cac vi du 1 va 2 sau ddy duoc tao ra, ma duge néu

trong Bang 1 ddi voi peptit M53

Bang 1
Ms53 Copolyme ba khéi (TB) Copolyme hai khdi (DB) Dung méi 1 Dung m6i 2
s6 [Ty 1&]% % Mi Kich |Ty1é|DP- [DP- |% (khéi | Ma Kich |Tyl¢ |DP- [DP- |Tén % Téen | %
DB/TB | (khéi [ (khéi cd (LA/ | PEG | PLA |luong) cd (LA/ | PEG |PLA (khdi (khéi
| uong) | luong) PEG |EO) PEG | EO) luong) luong)
(kDa) (kDa)
10 [40 4,0 10,0% | P12R0.5 [ 12 0,5 |273 |136 [40,0% [dP2R3 |2 32 |45 143 | DEGMEE | 46,0%
12 [40 4,0 10,0% |PI2R3 |12 2,5 | 273 | 682 [40,0% |[dP2R3 |2 32 |45 |143 |DEGMEE |46,0%
21 f4,0 4,0 10,0% | P12R0.5 [ 12 0,5 |273 |136 [40,0% [dP2R3 |2 32 |45 |[143 [Diglyme 46,0%
23 f40 4,0 10,0% |PI2R3 |12 25 |273 | 682 [40,0% [dP2R3 |2 32 |45 143 | Diglyme 46,0%
34 40 4,0 10,0% | PI12RO.5 | 12 0,5 |273 | 136 [40,0% [dP2R3 |2 32 |45 143 |DMI 46,0%
45 [40 4,0 10,0% |PI2R3 |12 2,5 | 273 | 682 [40,0% [dP2R3 |2 32 |45 143 [DMI 46,0%
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66 4,0 4,0 10,0% | PI2RO.5 | 12 0,5 273 | 136 §40,0% dP2R3 |2 32 45 143 | Diglyme 46,0%
68 4,0 4,0 10,0% |PI2R3 |12 2,5 273 | 682 [40,0% dP2R3 | 2 32 |45 143 ] Diglyme 46,0%
76 4,0 4,0 10,0% | PI2R0O.5 | 12 0,5 273 | 136 {40,0% dP2R3 | 2 32 45 143 | DMSO 46,0%
78 4,0 4,0 10,0% | PI2R3 12 2,5 273 | 682 }40,0% dP2R3 | 2 32 45 143 | DMSO 46,0%
80 4,0 4,0 10,0% | P12RO.5 | 12 0,5 273 | 136 | 40,0% dP2R3 | 2 32 45 143 | Et Lactat 46,0%
82 4,0 4,0 10,0% | P12R3 12 2,5 273 | 682 }§40,0% dP2R3 |2 32 45 143 | Et Lactat 46,0%
105 §40 4,0 8,0% |P6RO.9 |6 0,9 136 (123 [32,0% dP2R4 | 2 44 45 200 | Diglyme 56,0%
116 K40 4,0 8,0% |P6ROS |6 0,9 136 123 |32,0% dP2R4 | 2 44 45 200 f Diglyme 56,0%
123 4,0 4,0 8,0% | P3R1 3 1,0 68 68 32,0% dP2R4 | 2 43 45 195 | DMSO 56,0%
124 4,0 4,0 8,0% |P6R0O9 |6 0,9 136 | 123 [32,0% dP2R4 | 2 43 45 195 | DMSO 56,0%
153 4,0 4,0 7,0% |PI2R0O.5 | 12 0,5 273 | 136 | 28,0% dP2R4 | 2 43 45 195 JDMSO 61,0%
159 4,0 4,0 7,0% | PI12R0O.5 | 12 0,5 273 | 136 }§28,0% dP2R4 | 2 43 45 195 | DMSO 44,0% | Traceti | 17,0%
n
169 §5,7 2,0 6,0% |P6RO.9 |6 0,9 136 | 123 §34,0% dP2R4 | 2 43 45 195 | DMSO 58,0%
177 |57 2,0 7,5% |P6RO.9 |6 0,9 136 | 123 §42,5% dP2R4 | 2 43 45 195 | DMSO 48,0%
198 19,0 4,0 4,0% |P6ROS |6 0,9 136 [ 123 §36,0% dP2R4 |2 43 45 195 | Diglyme 37,0% | Tripro | 19,0%
200 9,0 2,0 5,0% |P6RO.9 |6 0,9 136 123 J450% dP2R3 | 2 3 45 136 | DMSO 48,0%
203 §4,0 2,0 10,0% | P6RO.9 | 6 0,9 136 | 123 §40,0% dP2R7 | 2 7,2 45 327 | DMSO 48,0%
207 5,7 4,0 6,0% |P6ROS |6 0,9 136 [ 123 §34,0% dP2R4 | 2 43 45 195 | Diglyme 40,0% [ Tripro | 16,0%
209 4,0 2,0 9,0% |P6ROS |6 0,9 136 | 123 §36,0% dP2R7 |2 7,2 45 327 | DMSO 53,0%
210 4,0 2,0 8,0% |P6R0O9 |6 0,9 136 | 123 §32,0% dP2R7 | 2 7,2 45 327 | DMSO 58,0%
221 9,0 4,0 5,0% |P6RO9 |6 0,9 136 | 123 §45,0% dP2R4 | 2 43 45 195 | Diglyme 33,0% [ Tripro | 13,0%
224 5,7 2,0 6,0% |P6RO.9 |6 0,9 136 [ 123 34,0% dP2R4 | 2 43 45 195 | Diglyme 41,4% | Tripro | 16,6%
225 19,0 2,0 5,0% |P6ROS |6 0,9 136 | 123 §45,0% dP2R4 | 2 43 45 195 J Diglyme 34,0% | Tripro | 13,6%
230 |57 2,0 7,5% |P6RO.9 |6 0,9 136 | 123 §42,5% dPIRS |1 5.4 23 123 | DMSO 48,0%
234 35,7 2,0 6,0% |[P6RO.S |6 0,9 136 [ 123 |34,0% dPIRS | 1 5.4 23 123 | Diglyme 41,4% | Tripro | 16,6%
241 5.9 2,0 6,5% | P6R0.9 |6 0,9 136 |[123 §38,5% dPIR5 | 1 5.4 23 123} DMSO 53,0%
245 59 2,0 6,5% | P2R2 2 2 45 91 38,5% dPIRS |1 5.4 23 123 | DMSO 53%
246 257 2,0 7,5% | P2R2 2 2 45 91 42,5% dPIRS |1 5.4 23 123 | DMSO 48,0%
247 9,0 2,0 5,0% | P2R2 2 2 45 91 45,0% dPIRS |1 5.4 23 123 | DMSO 48,0%
250 9,0 4,0 5,0% |P6RO9 |6 0,9 136 |[123 §45,0% dP2R4 | 2 43 45 195 |} Diglyme 33,2% | Tripro | 12,8%

Vi du 4-Ché phim chira acetaminophen

Céc ché phim duoc mb ta trong ban md ta nay dugc tao thanh chu yéu tir dung

dich hiru co chira polyme dugc tao ra nhu trong Vi du 1, chira acetaminophen lam

duge chit. Thong thuong, hoa tan 0,4gam polyme, twong ng voi hén hop gdm

copolyme hai khdi va copolyme ba khéi voi ty 18 khéi luong duge xac dinh, trong

0,55gam dimetyl sulfoxit 0 nhiét d§ trong phong qua dém trong didu kién khudy tir

tinh ¢ dinh. Ngay tiép theo, thém 50mg acetaminophen vao dung dich polyme va

khudy cho dén khi hoa tan hoan toan. Ché phidm dwgc nap vao bom tiém trude khi su

dung. Ché phim chira cac dang ché phdm khac nhau dugc thé hién trong Bang 2 dudi

day. trong d6 dung mdi dugc st dung 1a DMSO.
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Céc hinh v& tir Fig.7 dén 26 minh hoa céc két qua clia cac dang ché phim nay

ma thé hién tit ca céc td hop c6 thé co cua 15 copolyme ba khdi véi 20 copolyme hai

khéi.
Bang 2
L Copolyme ba khdi (TB) Copolyme hai khéi (DB) Dung moi
= Ty 1©&]% Ma PEG |Ty 1¢|DP- DP- % Ma PEG [Ty 1&|DP- DP-PLA | Tén %  (khéi
nghiém | DB/TB | (khéi (&Da) | @WA/E |PEG |PLA | (khéi (kDa) | (LA/E |PEG lwong)
sb luong) 0) lugng) 0)
1 4,0 8% PO2R1 [ 0,2 145 |4 58 32% [ dPO.2R [ 0,2 5.8 3 17 DMSO [ 55%
4 6
2 4,0 8% PO.2R1 [ 0,2 145 |4 58 32% | dPO.4R [ 0,4 58 7 42 DMSO [ 55%
4 6
3 4,0 8% PO.2RI [ 0,2 145 |4 58 32% | dPO.6R | 0,6 4.6 12 54 DMSO [ 55%
4 ‘5
4 4,0 8% PO2R1 [ 0,2 145 |4 58 32% | dP1R4 | 1,0 4,0 22 89 DMSO [ 55%
4
5 4,0 8% PO.2R1 [ 0,2 145 |4 58 32% | dP2R3 | 2,0 2,8 45 125 DMSO [ 55%
4
6 4,0 8% P0.6R3 [ 0,6 3,0 13 40 32% | dPO2R 0,2 58 3 17 DMSO | 55%
6
7 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% | dPO.4R [ 0,4 5.8 7 42 DMSO | 55%
6
8 4,0 8% P0.6R3 [ 0,6 3,0 13 40 32% | dP0.6R | 0,6 4.6 12 54 DMSO [ 55%
5
9 4,0 8% P0.6R3 [ 0,6 3,0 13 40 32% | dPIR4 [1,0 4,0 22 89 DMSO [ 55%
10 4,0 8% P0.6R3 [ 0,6 3,0 13 40 32% | dP2R3 |2,0 2,8 45 125 DMSO | 55%
11 4,0 8% PIR3 [ 1,0 3,1 22 68 32% | dPO2R [ 0,2 58 3 17 DMSO [ 55%
6
12 4,0 8% PIR3 |10 3,1 22 68 32% | dP0.4R [ 0,4 58 7 2 DMSO | 55%
6
13 40 8% PIR3 | 1,0 31 22 68 32% | dPO.6R [ 0,6 4.6 12 54 DMSO | 55%
5
14 4,0 8% PIR3 |10 3,1 22 68 32% | dPIR4 [1,0 4,0 22 89 DMSO | 55%
15 4,0 8% PIR3 |10 31 2 68 32% | dP2R3 [2,0 2.8 45 125 DMSO [ 55%
16 4,0 8% P2R3 |20 3,5 45 157 32% | dPO.2R [ 0,2 58 3 17 DMSO | 55%
6
17 4,0 8% P2R3 |20 35 45 157 32% | dPO4R |04 5.8 7 42 DMSO | 55%
6
18 40 8% P2R3 [2,0 35 45 157 32% | dPO.6R [ 0,6 4.6 12 54 DMSO [ 55%
5
19 4,0 8% P2R3 2,0 35 45 157 32% | dPIR4 | 1,0 4,0 22 89 DMSO [ 55%
20 4,0 8% P2R3 [ 2,0 35 45 157 32% | dP2R3 [2,0 2,8 45 125 DMSO | 55%
21 4,0 8% P3R2 |30 23 68 154 32% | dPO2R [0,2 58 3 17 DMSO [ 55%
6
22 4,0 8% P3R2 |30 23 68 154 32% | dP04R |04 5.8 7 42 DMSO [ 55%
6
23 4,0 8% P3R2 [3,0 23 68 154 32% | dPO.6R | 0,6 46 12 54 DMSO [ 55%
5
24 4,0 8% P3R2 |30 23 68 154 32% | dPIR4 [1,0 4,0 22 89 DMSO | 55%
25 4,0 8% P3R2 |30 23 68 154 32% | dP2R3 2,0 28 45 125 DMSO [ 55%
26 4,0 8% P6R2 [ 6,0 1,6 136 218 32% | dPO.2R [ 0,2 5.8 3 17 DMSO | 55%
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6
27 4,0 8% P6R2 6,0 1,6 136 218 32% dP0.4R | 0,4 58 7 42 DMSO 55%
6
28 4,0 8% P6R2 6,0 1,6 136 218 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
_ 5
29 4,0 8% P6R2 6,0 1,6 136 218 32% dPiR4 | 1,0 4,0 22 89 DMSO 55%
30 4,0 8% P6R2 6,0 1,6 136 218 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%
31 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dP0.2R | 0,2 2,2 3 7 DMSO 55%
2
32 4,0 8% P0.2R6 | 0,2 5.9 4 24 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
33 4,0 8% P0.2R6 | 0,2 5.9 4 24 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
34 4,0 8% P0.2R6 | 0,2 5.9 4 24 32% dP0.4R | 0,4 8,4 7 61 DMSO 55%
8
35 4,0 8% P0.2R6 | 0,2 5.9 4 24 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
36 4,0 8% P0.2R6 | 0,2 59 4 24 32% dP0.6R | 0,6 51 12 60 DMSO 55%
5
37 4,0 8% P0.2R6 | 0,2 59 4 24 32% dPIR3 | 1,0 3,0 22 66 DMSO 55%
38 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dPIR5 | 1,0 5.4 22 119 DMSO 55%
39 4,0 8% PO.2R6 | 0,2 59 4 24 32% | dP2R1 [ 2,0 1,3 45 58 DMSO | 55%
40 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dP2R5 | 2,0 53 45 237 DMSO 55%
41 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP0.2R | 0,2 2,2 3 7 DMSO 55%
2 2
42 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
- 2 13
43 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP0.4R | 0.4 2,0 7 14 DMSO 55%
2 2
44 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP04R | 0.4 8.4 7 61 DMSO 55%
2 8
45 4,0 8% P0.2R2 | 0,2 22,3 4 89 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
2 3
46 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP0.6R | 0,6 5,1 12 60 DMSO 55%
2 5
47 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP1R3 | 1,0 3,0 22 66 DMSO 55%
2
48 4,0 8% P0.2R2 | 0,2 223 4 89 32% dPIR5 | 1,0 5.4 22 119 DMSO 55%
2
49 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP2R1 2,0 1,3 45 58 DMSO 55%
2
50 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP2R5 | 2,0 53 45 237 DMSO 55%
2
51 4,0 8% P0.4R5 | 0,4 47 9 41 32% dP0.2R | 0,2 2,2 3 7 DMSO 55%
2
52 4,0 8% P0.4R5 | 0,4 4,7 9 41 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
53 4,0 8% P0.4R5 | 0,4 47 9 41 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
54 4,0 8% P0.4R5 | 0,4 47 9 41 32% dP0.4R | 0,4 8.4 7 61 DMSO 55%
8
55 4,0 8% P0.4R5 | 0,4 47 9 41 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
56 4,0 8% P0.4R5 | 0,4 47 9 41 32% dP0.6R | 0,6 5,1 12 60 DMSO 55%
5
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57 20 8% | P04R5 |04 |47 |9 a 2% | @IR3 |10 30 |22 66 DMSO | 55%

58 %0 8% | P04Rs |04 |47 |9 a1 2% | @RS |10 |54 |22 119 DMSO | 55%

5 20 %% | P04Rs |04 |47 |9 a1 3% | dP2R1 |20 |13 |45 58 DMSO | 55%

60 4.0 8% | PoaRs |04 |47 |9 a 2% |25 |20 |53 | % 237 DMSO | 55%

61 2.0 %% | P04R8 |04 |77 |9 &7 32% |dP02R |02 |22 |3 7 DMSO | 55%
2

3} 30 %% | P04R8 |04 |77 |9 &7 32% | dP02R |02 |13.0 |3 39 DMSO | 55%
— ‘ 13

&[40 %% | P04R8 |04 |77 |9 &7 32% | dP04R |04 |20 |7 14 DMSO | 55%
' 2

64 70 8% | PoaRs |04 |77 |9 &7 32% | dP04R |04 |84 |7 61 DMSO | 55%
8

& 10 %% | P04Rs |04 |77 |9 67 3% | dP06R |06 |30 |12 35 DMSO | 55%
3

66 20 %% | P04R8 |04 |77 |9 7 32% | dP06R |06 |51 |12 60 DMSO | 55%
5

67 20 %% | P04Rs |04 |77 |9 &7 2% |3 |10 |30 |2 56 DMSO | 55%

&8 40 8% | Po4Rrs [04 |77 |9 &7 2% | dPIRS |10 |54 |22 119 DMSO | 55%

3] 4.0 8% | P04R8 |04 |77 |9 7 3% |dP2R1 |20 |13 |45 58 DMSO | 55%

70 20 8% | P04Rs |04 |77 |9 57 2% | dP2Rs |20 |53 |45 237 DMSO | 55%

71 20 8% |PoeR2 |06 |19 |13 26 32% | dP02R |02 |22 |3 7 DMSO | 55%
2

7 20 %% | P06R2 |06 |19 |13 % 32% |dP02R |02 | 130 |3 39 DMSO | 55%
13

7 0 8% |Poer2 |06 |19 |13 % 2% | d04R |04 |20 |7 14 DMSO | 55%
2

7 20 %%  |P06R2 |06 |19 |13 % 32% |dP04R |04 |84 |7 61 DMSO | 55%
8

7= 20 %% | P06R2 |06 |19 |13 %6 2% | dPO6R |06 |30 |12 35 DMSO | 55%
3

76 20 8% |PoeR2 |06 |19 |13 %6 2% | dP0eR |06 |51 |12 60 DMSO | 55%
5

77 20 8% |PoeR2 |06 |19 |13 2% 2% |3 |10 |30 |22 66 DMSO | 55%

78 40 %% |P06R2 |06 |19 |13 2% 3% | PIRS |10 |54 |22 119 DMSO | 55%

79 20 %%  |P06R2 |06 |19 |13 2% 3% |dP2R1 |20 |13 |45 58 DMSO | 55%

30 20 %% |P06R2 |06 |19 |13 2% 2% | dP2Rs |20 |53 |45 237 DMSO | 55%

81 40 %% | P06RA |06 |42 |13 55 32% |dP02R |02 |22 |3 7 DMSO | 55%
2

) 40 %% | POGRA [06 |42 |13 55 32% |dP02R |02 | 130 |3 39 DMSO | 55%
13

8 20 8%  |Po6R4 |06 |42 |13 55 2% | dP04R |04 |20 |7 v DMSO | 55%
2

34 %0 %% | P06RA |06 |42 |13 55 32% | dP04R |04 |84 |7 61 DMSO | 55%
8

35 40 8% | Po6Rd |06 |42 |13 55 2% | dPOGR |06 |30 |12 35 DMSO | 55%
3

36 %0 %% | P06RA |06 |42 |13 55 32% | dP06R |06 |51 |12 ) DMSO | 55%
5

87 20 %% | POGRA [06 |42 |13 55 2%  |PIRs |10 |30 |22 66 DMSO | 55%

38 70 %% | P06RA |06 |42 |13 55 % |PIRs |10 |54 |22 119 DMSO | 55%

I® 40 8% | PooR4 |06 |42 |13 55 2% | db2R1 |20 |13 |45 58 DMSO | 55%

% 20 %% | POGRA |06 |42 |13 55 32% |25 |20 |53 |4 237 DMSO | 55%

o1 40 % PRz |10 |21 |22 4 2% |dPo2R |02 |22 |3 7 DMSO | 55%
2

%2 2.0 % PRz |10 |21 |22 ] 3% |dP02R |02 | 130 |3 39 DMSO | 55%
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13
93 4,0 8% PIR2 [ 1,0 2,1 22 47 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
- 2
94 4,0 8% PIR2 | 1,0 2,1 22 47 32% dP0.4R | 0,4 84 7 61 DMSO 55%
8
95 4,0 8% PIR2 1,0 2,1 22 47 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
96 4,0 8% PIR2 | 1,0 2,1 22 47 32% dP0.6R | 0,6 51 12 60 DMSO 55%
5
97 4,0 8% PIR2 1,0 2,1 22 47 32% dP1R3 | 1,0 3,0 22 66 DMSO 55%
98 4,0 8% PIR2 |1,0 2,1 22 47 32% dPIR5 | 1,0 54 22 119 DMSO 55%
99 4,0 8% PIR2 | 1,0 2,1 22 47 32% dP2R1 | 2,0 13 45 58 DMSO 55%
100 4,0 8% PIR2 1,0 2,1 22 47 32% dP2R5 | 2,0 53 45 237 DMSO 55%
101 4,0 8% PIR4 |10 4,0 22 88 32% dP0.2R | 0,2 22 3 7 DMSO 55%
2
102 4,0 8% PIR4 | 1,0 4,0 22 88 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
103 4,0 8% PIR4 |10 4,0 22 88 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
104 4,0 8% P1R4 1,0 4,0 22 88 32% dP0.4R | 0,4 8.4 7 61 DMSO 55%
8
105 4,0 8% PIR4 | 1,0 4,0 22 88 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
106 4,0 8% PIR4 | 1,0 4,0 22 88 32% dP0.6R | 0,6 5,1 12 60 DMSO 55%
5
107 4,0 8% P1R4 1,0 4,0 22 88 32% dPIR3 | 1,0 3,0 22 66 DMSO 55%
108 4,0 8% PIR4 1,0 4,0 22 88 32% dPIR5 | 1,0 5.4 22 119 DMSO 55%
109 4,0 8% PIR4 | 1,0 4,0 22 88 32% dP2R1 | 2,0 1,3 45 58 DMSO 55%
110 4,0 8% PIR4 1,0 4,0 22 88 32% dP2R5 | 2,0 53 45 237 DMSO 55%
111 4,0 8% P2R2 |20 2,0 45 88 32% dP0.2R | 0,2 22 3 7 DMSO 55%
2
112 4,0 8% P2R2 | 2,0 2,0 45 88 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
113 4,0 8% P2R2 | 2,0 2,0 45 88 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
114 4,0 8% P2R2 |20 2,0 45 88 32% dP0.4R | 0,4 8.4 7 61 DMSO 55%
8
115 4,0 8% P2R2 | 2,0 2,0 45 88 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
116 4,0 8% P2R2 | 2,0 2,0 45 88 32% dPO.6R | 0,6 5,1 12 60 DMSO 55%
5
117 4,0 8% P2R2 | 2,0 2,0 45 88 32% dP1R3 | 1,0 3,0 22 66 DMSO 55%
118 4,0 8% P2R2 | 2,0 2,0 45 88 32% dPIRS | 1,0 54 22 119 DMSO 55%
119 4,0 8% P2R2 | 2,0 2,0 45 88 32% dP2R1 | 2,0 1,3 45 58 DMSO 55%
120 4,0 8% P2R2 | 2,0 2,0 45 88 32% dP2R5 (2,0 53 45 237 DMSO 55%
‘ -121 4,0 8% P2R5 |20 438 45 216 32% dP0.2R | 0,2 2,2 3 7 DMSO 55%
2
122 4,0 8% P2R5 |20 4.8 45 216 32% dPO.2R | 0,2 13,0 3 39 DMSO 55%
13
123 4,0 8% P2R5 | 2,0 48 45 216 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
124 4,0 8% P2R5 |20 48 45 216 32% dP0.4R | 0,4 84 7 61 DMSO 55%
8
125 4,0 8% P2R5 |20 48 45 216 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
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126 [40 8% P2R5 |20 |48 45 216 | 32% | dPO.6R | 0,6 5.1 12 60 DMSO | 55%
5

127 |40 8% P2R5 |20 |48 45 216 |32% |dPIR3 | 1,0 3,0 2 66 DMSO | 55%

128 |40 8% P2R5 |20 |48 45 216 [32% |dPIRS | 1,0 54 2 119 DMSO | 55%

129 |40 8% P2R5 |20 |48 45 216 |32% | dP2R1 | 2,0 13 45 58 DMSO | 55%

[130 . 140 8% P2R5 |20 |48 15 216 [32% | dP2R5 | 2,0 53 45 237 DMSO | 55%

131 |40 8% PRI |30 |10 68 66 32% | dPO2R |02 2,2 3 7 DMSO | 55%
2

132 |40 8% P3RI |30 |1,0 68 66 32% | dPO2R | 02 130 |3 39 DMSO | 55%
13

133 |40 3% P3R1 |30 |10 68 66 32% | dPO4R | 0,4 2,0 7 14 DMSO | 55%
2

134 |40 8% PRI |30 |1,0 68 66 2% | dPOAR | 04 8.4 7 61 DMSO | 55%
8

135 |40 8% P3RI |30 |10 68 66 32% | dPO.6R | 0,6 3,0 12 35 DMSO | 55%
3

136 |40 8% PRI |30 |1,0 68 66 32% | dPO.6R | 0,6 5.1 12 60 DMSO | 55%
5

137 [40 3% PRI |30 |1,0 68 66 2% | dPIR3 | 1,0 3,0 2 66 DMSO | 55%

138 |40 8% P3RI |30 |10 68 66 32% | dPIR5 | 1,0 54 2 119 DMSO | 55%

139 |40 8% PRI |30 |1,0 68 66 32% | dP2RI |20 13 45 58 DMSO | 55%

140 J40 8% P3RI |30 |10 68 66 32% | dP2R5 | 2,0 53 45 237 DMSO | 55%

141 |40 8% P3R3 |30 |32 68 218 [32% | dPO2R 0.2 2.2 3 7 DMSO | 55%
2

142 |40 8% P3R3 |30 |32 68 218 [32% |dPO2R |02 130 |3 39 DMSO | 55%
13

143 §40 8% P3R3 |30 |32 68 218 |32% |dPO4R |04 2,0 7 14 DMSO | 55%

' 2

144 [40 8% P3R3 |30 |32 68 218 [32% |dPO4R |04 8,4 7 61 DMSO | 55%
8

145 |40 8% P3R3 |30 |32 68 218 [32% | dPO.6R | 0,6 3,0 12 35 DMSO | 55%
3

146 |40 8% P3R3 |30 |32 68 218 [32% | dPO.6R | 0,6 51 12 60 DMSO | 55%
5

147 |40 8% PR3 |30 |32 68 218 [|32% |dPIR3 | 1,0 3,0 2 66 DMSO | 55%

148 |40 8% P3R3 |30 |32 68 218 | 32% |dPIRS | 1,0 54 22 119 DMSO | 55%

149 |40 8% P3R3 |30 |32 68 218 [32% |dP2R1 |20 13 45 58 DMSO | 55%

150 |40 8% P3R3 |30 |32 68 218 [32% | dP2R5 | 2,0 53 45 237 DMSO | 55%

1351 |40 8% P6RO9 |60 |09 136 125 |32% |dPO2R |02 2,2 3 7 DMSO | 55%
2

152 |40 8% P6R0O9 |60 |09 136|125 [32% |dPO2R 0.2 130 |3 39 DMSO | 55%
13

153 |40 8% P6ROS |60 |09 136 125 [|32% |dP04R |04 2,0 7 14 DMSO | 55%
2

154 |40 3% P6ROD |60 |09 136 125 |32% |dPO4R |04 3.4 7 61 DMSO | 55%
8

155 |40 8% P6R0OS |60 |09 136|125 |32% |dPO.6R |06 3,0 12 35 DMSO | 55%
3

136 |40 8% P6ROS |60 |09 136 125 |32% |dPO.6R | 0.6 51 12 60 DMSO | 55%
5

157 |40 8% P6ROS |60 |09 136 | 125 |32% |dPIR3 |10 3,0 2 66 DMSO | 55%

158 |40 8% P6RO.9 |60 |09 136 125 [32% |dPIR5 | 1,0 54 22 119 DMSO | 55%

159 |40 8% P6RO9 |60 |09 136 125 |32% |dP2R1 |20 13 45 58 DMSO | 55%

160 [40 8% P6ROO |60 |09 136|125 |32% |dP2RS |20 53 45 237 DMSO | 55%

161 |40 8% P6R2 |60 |20 136|272 [32% |dPO2R |02 22 3 7 DMSO | 55%
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2
162 4,0 8% P6R2 | 6,0 2,0 136 272 32% dPO.2R | 0,2 13,0 3 39 DMSO 55%
13
163 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP04R | 0,4 2,0 7 14 DMSO 55%
2
164 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP0.4R | 0,4 84 7 61 DMSO 55%
8
165 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
166 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP0.6R | 0,6 5.1 12 60 DMSO 55%
5
167 4,0 8% P6R2 | 6,0 2,0 136 272 32% dPIR3 | 1,0 3,0 22 66 DMSO 55%
168 4,0 8% P6R2 | 6,0 2,0 136 272 32% dPIRS | 1,0 5.4 22 119 DMSO 55%
169 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP2R1 (2,0 13 45 58 DMSO 55%
170 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP2R5 |2,0 53 45 237 DMSO 55%
171 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dP0.2R | 0,2 5.8 3 17 DMSO 55%
6
172 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dP0.4R | 0,4 5,8 7 42 DMSO 55%
6
173 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5
‘174" 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%
175 4,0 8% P0.2R6 | 0,2 5,9 4 24 32% dP2R3 2,0 2,8 45 125 DMSO 55%
176 4,0 8% PO.2R2 | 0,2 223 4 89 32% dPO.2R | 0,2 5.8 3 17 DMSO 55%
2 6
177 4,0 8% PO.2R2 | 0,2 223 4 89 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
2 6
178 4,0 8% P0.2R2 | 0,2 22,3 4 89 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
2 5
179 4,0 8% P0.2R2 | 0,2 223 4 89 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%
2
180 4,0 8% P0.2R2 | 0,2 223 4 89 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%
2
181 4,0 8% P0.4R5 | 0,4 4,7 9 41 32% dPO.2R | 0,2 5.8 3 17 DMSO 55%
6
182 4,0 8% P0.4R5 | 0,4 47 9 41 32% dP04R | 0,4 5,8 7 42 DMSO 55%
6
183 4,0 8% P0.4R5 | 0,4 47 9 41 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5
184 4,0 8% P0.4R5 | 0,4 47 9 41 32% dPiR4 | 1,0 4,0 22 89 DMSO 55%
185 4,0 8% P0.4R5 | 0,4 4,7 9 41 32% dP2R3 2,0 2,8 45 125 DMSO 55%
186 4,0 8% P0.4R8 | 0,4 7,7 9 67 32% dP0.2R | 0,2 58 3 17 DMSO 55%
6
187 4,0 8% P0.4R8 | 0,4 7,7 9 67 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
6
188 4,0 8% P0.4R8 | 0,4 7,7 9 67 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5
189 4,0 8% P0.4R8 | 0,4 7,7 9 67 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%
190 4,0 8% P0.4R8 | 0,4 7,7 9 67 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%
191 4,0 8% P0.6R2 | 0,6 1,9 13 26 32% dP0.2R | 0,2 5.8 3 17 DMSO 55%
6
192 4,0 8% P0.6R2 | 0,6 1,9 13 26 32% dP0.4R (0,4 5.8 7 42 DMSO 55%
6
193 4,0 8% P0.6R2 | 0,6 19 13 26 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5
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194 4,0 8% P0.6R2 | 0,6 1,9 13 26 32% dP1R4 | 1,0 4,0 22 89 DMSO 55%

195 4,0 8% P0.6R2 | 0,6 1,9 13 26 32% dP2R3 (2,0 2,8 45 125 DMSO 55%

196 4,0 8% P0.6R4 | 0,6 42 13 55 32% dP0.2R | 0,2 5,8 3 17 DMSO 55%
6

197 4,0 8% P0.6R4 | 0,6 42 13 55 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
6

198 4,0 8% P0.6R4 | 0,6 42 13 55 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5

199 4,0 8% P0.6R4 | 0,6 42 13 55 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%

200 4,0 8% P0.6R4 | 0,6 42 13 55 32% dP2R3 |2,0 2,8 45 125 DMSO 55%

201 4,0 8% PIR2 [1,0 2,1 22 47 32% dP0.2R | 0,2 5.8 3 17 DMSO 55%
6

202 4,0 8% PIR2 | 1,0 2,1 22 47 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
6

203 4,0 8% PIR2 | 1,0 2,1 22 47 32% dPO.6R | 0,6 4,6 12 54 DMSO 55%
5

204 4,0 8% PIR2 [1,0 2,1 22 47 32% dP1R4 | 1,0 4,0 22 89 DMSO 55%

205 4,0 8% PIR2 | 1,0 2,1 22 47 32% dP2R3 |2,0 2,8 45 125 DMSO 55%

206 4,0 8% PIR4 | 1,0 4,0 22 88 32% dPO.2R | 0,2 5.8 3 17 DMSO 55%
6

207 4,0 8% PIR4 | 1,0 4,0 22 88 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
6

208 4,0 8% PIR4 | 1,0 4,0 22 88 32% dPO.6R | 0,6 4,6 12 54 DMSO 55%
5

209 4,0 8% PIR4 | 1,0 4,0 22 88 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%

210 4,0 8% PIR4 | 1,0 4,0 22 88 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%

211 4,0 8% P2R2 |20 2,0 45 88 32% dP0.2R | 0,2 5.8 3 17 DMSO 55%
6

212 4,0 8% P2R2 |20 2,0 45 88 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
6

213 4,0 8% P2R2 |2,0 2,0 45 88 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5

214 4,0 8% P2R2 |20 2,0 45 88 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%

215 4,0 8% P2R2 | 2,0 2,0 45 88 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%

216 4,0 8% P2R5 |20 4.8 45 216 32% dPO.2R | 0,2 5.8 3 17 DMSO 55%
6

217 4,0 8% P2RS |20 48 45 216 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%

- 6

218 4,0 8% P2R5 |20 48 45 216 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5

219 4,0 8% P2R5 (2,0 438 45 216 32% dP1R4 [ 1,0 4,0 22 89 DMSO 55%

220 4,0 8% P2R5 [2,0 48 45 216 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%

221 4,0 8% P3R1 |3,0 1,0 68 66 32% dPO.2R | 0,2 5.8 3 17 DMSO 55%
6

222 4,0 8% P3R1 |3,0 1,0 68 66 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
6

223 4,0 8% P3R1 |30 1,0 68 66 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5

224 4,0 8% P3R1 |30 1,0 68 66 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%

225 4,0 8% P3R1 |30 1,0 68 66 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%

226 4,0 8% P3R3 |30 32 68 218 32% dP0.2R | 0,2 5,8 3 17 DMSO 55%
6

227 4,0 8% P3R3 |30 32 68 218 32% dP0.4R | 0,4 5.8 7 42 DMSO 55%
6

228 4,0 8% P3R3 |30 32 68 218 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
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5
229 4,0 8% P3R3 |30 32 68 218 32% dP1R4 | 1,0 4,0 22 89 DMSO 55%
230 4,0 8% P3R3 |3,0 32 68 218 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%
231 4,0 8% P6RO.9 | 6,0 0,9 136 125 32% dPO.2R | 0,2 5,8 3 17 DMSO 55%
6
232 4,0 8% P6R0.9 | 6,0 0,9 136 125 32% dP0.4R | 0,4 5,8 7 42 DMSO 55%
6
233 4,0 8% P6RO.9 | 6,0 0,9 136 125 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5
234 4,0 8% P6RO.9 | 6,0 0,9 136 125 32% dP1R4 | 1,0 40 22 89 DMSO 55%
235 4,0 8% P6RO.9 | 6,0 0,9 136 125 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%
236 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP0.2R | 0,2 5,8 3 17 DMSO 55%
6
237 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP0.4R | 0,4 5,8 7 42 DMSO 55%
6
238 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP0.6R | 0,6 4,6 12 54 DMSO 55%
5
239 4,0 8% P6R2 |60 2,0 136 272 32% dPIR4 | 1,0 4,0 22 89 DMSO 55%
240 4,0 8% P6R2 | 6,0 2,0 136 272 32% dP2R3 | 2,0 2,8 45 125 DMSO 55%
241 4,0 8% P0.2R1 | 0,2 14,5 4 58 32% dP0.2R | 0,2 2,2 3 7 DMSO 55%
4 2
242 4,0 8% PO.2R1 | 0,2 14,5 4 58 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
4 13
243 4,0 8% PO.2R1 | 0,2 14,5 4 58 32% dP0.4R | 04 2,0 7 14 DMSO 55%
4 2
244 4,0 8% PO.2R1 | 0,2 14,5 4 58 32% dP0.4R | 0,4 84 7 61 DMSO 55%
4 8
245 4,0 8% P0.2R1 | 0,2 14,5 4 58 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
4 3
246 4,0 8% P0.2R1 | 0,2 14,5 4 58 32% dPO.6R | 0,6 5,1 12 60 DMSO 55%
4 5
247 4,0 8% P0.2R1 | 0,2 14,5 4 58 32% dP1R3 | 1,0 3,0 22 66 DMSO 55%
) 4
248 4,0 8% PO.2R1 | 0,2 14,5 4 58 32% dPIR5 | 1,0 5.4 22 119 DMSO 55%
4
249 4,0 8% PO.2R1 | 0,2 14,5 4 58 32% dP2R1 |20 1,3 45 58 DMSO 55%
4
250 4,0 8% PO.2R1 | 0,2 14,5 4 58 32% dP2R5 | 2,0 53 45 237 DMSO 55%
4
251 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dP0.2R | 0,2 2,2 3 7 DMSO 55%
2
252 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
253 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
254 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dP0.4R | 0,4 8,4 7 61 DMSO 55%
8
255 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
256 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dP0.6R | 0,6 5,1 12 60 DMSO 55%
5
257 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dPIR3 | 1,0 3,0 22 66 DMSO 55%
258 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dPIR5 | 1,0 5.4 22 119 DMSO 55%
259 4,0 8% P0.6R3 | 0,6 3,0 13 40 32% dP2R1 | 2,0 1,3 45 58 DMSO 55%
260 40 8% P0.6R3 | 0,6 3,0 13 40 32% dP2R5 | 2,0 5,3 45 237 DMSO 55%
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261 4,0 8% P1R3 1,0 31 22 68 32% dP0.2R | 0,2 22 3 7 DMSO 55%
2
262 4,0 8% PIR3 1,0 31 22 68 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
263 4,0 7 8% PIR3 1,0 31 22 68 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
L 5
264 4,0 8% PIR3 1,0 31 22 68 32% dP0.4R | 0,4 84 7 61 DMSO 55%
8
265 4,0 8% PIR3 1,0 31 22 68 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
266 4,0 8% PIR3 1,0 31 22 68 32% dP0.6R | 0,6 5.1 12 60 DMSO 55%
5
267 4,0 8% PIR3 1,0 3,1 22 68 32% dPIR3 | 1,0 3,0 22 66 DMSO 55%
268 4,0 8% PIR3 1,0 3,1 22 68 32% dPIRS5 | 1,0 5.4 22 119 DMSO 55%
269 4,0 8% PIR3 1,0 31 22 68 32% dP2R1 |20 1,3 45 58 DMSO 55%
270 4,0 8% PIR3 1,0 3,1 22 68 32% dP2R5 |20 53 45 237 DMSO 55%
271 4,0 8% P2R3 2,0 3,5 45 157 32% dP0.2R | 0,2 22 3 7 DMSO 55%
2
272 4,0 8% P2R3 12,0 35 45 157 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
273 4,0 8% P2R3 |20 35 ° |45 157 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
274 4,0 8% P2R3 |20 35 45 157 32% dP0.4R | 0,4 8.4 7 61 DMSO 55%
8
275 4,0 8% P2R3 |20 35 45 157 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
'276 4,0 8% P2R3 | 2,0 3,5 45 157 32% dP0.6R | 0,6 5,1 12 60 DMSO 55%
5
277 4,0 8% P2R3 2,0 3,5 45 157 32% dPIR3 | 1,0 3,0 22 66 DMSO 55%
278 4,0 8% P2R3 |20 35 45 157 32% dPIRS | 1,0 5.4 22 119 DMSO 55%
279 4,0 8% P2R3 {20 35 45 157 32% dP2R1 |20 13 45 58 DMSO 55%
280 4,0 8% P2R3 | 2,0 35 45 157 32% dP2R5 |2,0 53 45 237 DMSO 55%
281 4,0 8% P3R2 |30 23 68 154 32% dP0.2R | 0,2 22 3 7 DMSO 55%
2
282 4,0 8% P3R2 |30 2,3 68 154 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
283 4,0 8% P3R2 |30 23 68 154 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
284 4,0 8% P3R2 |30 2,3 68 154 32% dP0.4R | 0,4 8.4 7 61 DMSO 55%
8
285 4,0 8% P3R2 |30 23 68 154 32% dP0.6R | 0,6 3,0 12 35 DMSO 55%
3
286 4,0 8% P3R2 |30 23 68 154 32% dP0.6R | 0,6 5,1 12 60 DMSO 55%
5
287 4,0 8% P3R2 |30 23 68 154 32% dPIR3 | 1,0 3,0 22 66 DMSO 55%
288 4,0 8% P3R2 |3,0 23 68 154 32% dPIR5 | 1,0 5.4 22 119 DMSO 55%
289 4,0 8% P3R2 |30 23 68 154 32% dP2R1 | 2,0 1,3 45 58 DMSO 55%
32907 4,0 8% P3R2 |30 23 68 154 32% dP2R5 | 2,0 53 45 237 DMSO 55%
291 4,0 8% P6R2 | 6,0 1,6 136 218 32% dP0.2R | 0,2 22 3 7 DMSO 55%
2
292 4,0 8% P6R2 | 6,0 1,6 136 218 32% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13
293 4,0 8% P6R2 | 6,0 1,6 136 218 32% dP0.4R | 0,4 2,0 7 14 DMSO 55%
2
294 4,0 8% P6R2 | 6,0 1,6 136 218 32% dP0.4R | 0,4 84 7 61 DMSO 55%
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8

295 |40 8% P6RZ |60 |16 136|218 |32% |dPO.6R |06 3,0 12 35 DMSO | 55%
3

296 [ 4.0 8% P6RZ |60 |16 136|218 [32% |dPO6R |06 51 12 60 DMSO | 55%
5

297 |40 8% P6RZ |60 | L6 136|218 |32% |dPIR3 | 1,0 3,0 2 66 DMSO | 55%

298 |40 8% P6RZ |60 |16 136|218 |32% |dPIR5 | 1,0 54 2 119 DMSO | 55%

295~ | 4,0 8% P6R2 |60 |16 136|218 [32% | dP2R1 |20 13 45 58 DMSO | 55%

300 |40 3% P6R2 |60 |16 136|218 |32% |dP2R5 |20 53 45 237 DMSO | 55%

301 - 0,0 20% |P2R3 |20 |35 45 157 | o% dP04R | 0,4 5.8 7 2 DMSO | 55%
’ 6

302 0,05 |38% |P2R3 |20 |35 45 157 |2% dP0AR | 0,4 58 7 12 DMSO | 55%
‘ 6

303 0,11 36% |P2R3 |20 |35 15 157 [4% dP0.4R | 0,4 5.8 7 2 DMSO | 55%
6

304 025 |32% |P2R3 [20 |35 45 157 |8% dP0AR | 0,4 58 7 2 DMSO | 55%
6

305 100 [20% |P2R3 |20 |35 45 157 |20% | dPO4R |04 5.8 7 2 DMSO | 55%
6

306 |40 8% P2R3 |20 |35 15 157 |32% | dP04R |04 5.8 7 2 DMSO | 55%
6

307 9,0 1% PR3 |20 |35 45 157 |36% | dP04R |04 5,8 7 2 DMSO | 55%
6

308 190 2% P2R3 |20 |35 45 157 |38% | dPO4R |04 58 7 2 DMSO | 55%
6

300 [ 0% P2R3 |20 |35 45 157 [40% | dP04R |04 5,8 7 2 DMSO | 55%
6

310 0,0 40% |P2R3 |20 |35 45 157 | 0% dPO.6R | 0,6 46 12 54 DMSO | 55%
5

311 0,05 |38% |P2R3 |20 |35 45 157 |2% dP0.6R [ 0,6 16 12 54 DMSO | 55%
5

312 0,11 36% | P2R3 |20 |35 45 157 | 4% dPO.6R | 0,6 46 12 54 DMSO | 55%
5

313 025  |32% |PR3 |20 |35 15 157 |8% dPO.6R | 0,6 46 12 54 DMSO | 55%
5

314 100 [20% |P2R3 |20 |35 15 157 [ 20% | dPO.6R | 0,6 46 12 54 DMSO | 55%
5

315 |40 8% P2R3 |20 |35 45 157 | 32% | dPO.6R | 0,6 16 12 54 DMSO | 55%
5

316 9,0 4% P2R3 |20 |35 45 157 | 36% | dPO.6R | 0,6 46 12 54 DMSO | 55%
5

317 190 [2% P2R3 |20 |35 45 157 [38% | dPO6R | 0,6 16 12 54 DMSO | 55%
5

318 © 0% P2R3 |20 |35 45 157 | 40% | dPO.6R | 0,6 16 12 54 DMSO | 55%
5

319 0,0 40% | PO4RS |04 |77 9 67 0% dP04R | 04 34 7 61 DMSO | 55%
8

320 005 [38% |P04R8 |04 |77 9 67 2% dP0.4R | 0,4 34 7 61 DMSO | 55%
8

321 0,11 36% | POARS |04 |77 9 67 1% dPO.4R | 0,4 34 7 61 DMSO | 55%
g

322 025 |32% |P04R8 |04 |77 9 67 8% dP0.4R | 0,4 34 7 61 DMSO | 55%
8

323 100 [20% |P04R8 |04 |77 9 67 20% | dP0OAR | 0,4 84 7 61 DMSO | 55%
8

-66-




27110

324 4,0 8% P0.4R8 | 0,4 7,7 9 67 32% dP0.4R | 0,4 84 7 61 DMSO 55%
8

325 9,0 4% P0.4R8 | 0,4 77 9 67 36% dP0.4R | 0,4 84 7 61 DMSO 55%
8

326 19,0 2% P0.4R8 | 0,4 1,7 9 67 38% dP0.4R | 0,4 8.4 7 61 DMSO 55%
8

327 © 0% P0.4R8 | 0,4 7,7 9 67 40% dP0.4R | 0,4 84 7 61 DMSO 55%
8

328 0,0 40% PIR2 1,0 2,1 22 47 0% dP0.6R | 0,6 51 12 60 DMSO 55%
5

329 0,05 38% PIR2 1,0 2,1 22 47 2% dP0.6R | 0,6 51 12 60 DMSO 55%
5

330 0,11 36% PIR2 1,0 2,1 22 47 4% dP0.6R | 0,6 51 12 60 DMSO 55%
5

331 0,25 32% PIR2 |10 2,1 22 47 8% dP0.6R | 0,6 51 12 60 DMSO 55%
5

332 1,00 20% P1R2 1,0 2,1 22 47 20% dP0.6R | 0,6 51 12 60 DMSO 55%
5

333 4,0 8% PIR2 |10 2,1 22 47 32% dP0.6R | 0,6 51 12 60 DMSO 55%
5

334 9,0 4% PIR2 (1,0 2,1 22 47 36% dP0.6R | 0,6 5,1 12 60 DMSO 55%
5

335 19,0 2% PIR2 | 1,0 2,1 22 47 38% dP0.6R | 0,6 5,1 12 60 DMSO 55%
5

336 © 0% PIR2 (1,0 2,1 22 47 40% dP0.6R | 0,6 51 12 60 DMSO 55%
5

337 0,0 40% P2R5 2,0 438 45 216 0% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

338 0,05 38% P2R5 (2,0 438 45 216 2% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

339 0,11 36% P2R5 |2,0 4.8 45 216 4% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

340 0,25 32% P2R5 |20 48 45 216 8% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

341 1,00 20% P2R5 2,0 4.8 45 216 20% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

342 4,0 8% P2R5 (2,0 4.8 45 216 32% dP0.2R (0,2 13,0 3 39 DMSO 55%
13

343 9,0 4% P2R5 |20 48 45 216 36% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

344 19,0 2% P2R5 2,0 48 45 216 38% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

345 © 0% P2R5 (2,0 4,8 45 216 40% dP0.2R | 0,2 13,0 3 39 DMSO 55%
13

Vi du 5-Dang ché phim Buprenorphin

Céc ché phAdm dugc mb ta trong ban md ta nay dugc tao thanh chu yéu tir dung

moi hitu co chira polyme dugc tao ra nhu trong Vi du 1, chira buprenorphin lam dugc

chét. Thong thudng, hoa tan 0,4gam polyme, tuong ing voi hdn hop chira copolyme

hai khéi va copolyme ba khdi véi ty 1& khdi luong dugc xac dinh, trong 0,5gam
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dimetyl sulfoxit & nhiét do trong phong qua dém trong didu kién khudy t tinh c¢d dinh.
Ngay tiép theo, thém 100mg buprenorphin vao dung dich polyme va khudy cho dén

khi hoa tan hoan toan. Ché phdm duoc nap vao bom tiém trude khi sir dung.

Ba ché phim khac nhau dugc chon dun cho cac thir nghiém in vivo. Ché phim
chita dang ché phim nay dugc thé hién trong Bang 3 dudi déy. Cac ché phdm duoc
tiém dudi da vao khoang tréng trong xwong ba vai cua chudt duc (tir 200 dén 250g) &
lidu cudi cung biang 100mg/kg buprenorphin. Cac mau mau dugc rit theo dinh ky va

duogc phan tich ndng d§ buprenorphin theo LC/MS/MS.

Céc ché phdm duoc thé hién trong Bang 3 dudi day.

Bang 3
Copolyme ba khéi (TB) Copolyme hai khéi (DB) Dung mdi

Thir Ty léo] % (khéi [Mi |PEG |Ty 1¢|DP- DP- % Mi PEG [Ty 1éo|DP- |DP- Tén %

nghi¢ | DB/TB | luong) (kDa) |(LA/E |PEG |PLA | (khdi (kDa) |(LA/E |PEG |PLA (khéi

msb 0) Iwong) 0) lwgng)

1 4,0 10,0% P04 |04 7,7 9 70 40,0% | dP0.4R [0,35 |98 8 78 DMSO | 40,0%
R8 10

2 4,0 10,0% P2R |2 22 45 101 40,0% | dP0.4R [0,35 |98 8 78 DMSO | 40,0%
2 10

3 4,0 10,0% P2R |2 33 45 150 40,0% | dP0.4R [035 |98 8 78 DMSO | 40,0%
3 10

4 4,0 10,0% P2R |2 43 45 195 40,0% | dP0.4R [0,35 |98 8 78 DMSO | 40,0%
4 10

5 4,0 10,0% P0.4 [ 0,4 77 9 70 40,0% | dPIR4 |1 42 23 95 DMSO [ 40,0%
RS

6 4,0 10,0% P2R |2 2.2 45 101 40,0% |dPIR4 |1 42 23 95 DMSO | 40,0%
2

7 4,0 10,0% PR |2 33 45 150 40,0% | dPIR4 |1 42 23 95 DMSO | 40,0%
3

8 4,0 10,0% P2R |2 43 45 195 40,0% | dPIR4 |1 42 23 95 DMSO | 40,0%
. .

9 4,0 10,0% P04 |04 17 9 70 40,0% | dPIR5 |1 54 23 123 DMSO | 40,0%
R8

10 4.0 10,0% PR [2 22 45 101 40,0% | dPIR5 |1 54 23 123 DMSO | 40,0%
2

11 4,0 10,0% P2R |2 33 45 150 40,0% | dPIRS |1 54 23 123 DMSO | 40,0%
3

12 4,0 10,0% PR |2 43 45 195 40,0% | dPIRS |1 5.4 23 123 DMSO | 40,0%
4

13 4,0 10,0% P04 | 0,4 7 9 70 40,0% | dP2R3 |2 2,7 45 120 DMSO | 40,0%
R8

14 4,0 10,0% P2R |2 22 45 101 40,0% | dP2R3 |2 2,7 45 120 DMSO | 40,0%
2

15 4,0 10,0% PR [2 33 45 150 40,0% | dP2R3 |2 2,7 45 120 DMSO | 40,0%
3

16 4,0 10,0% PR |2 43 45 195 40,0% | dP2R3 |2 2,7 45 120 DMSO [ 40,0%

-68-



27110

4

17 4,0 10,0% P04 | 04 1,7 9 70 40,0% | dP2R4 |2 4,1 45 186 DMSO | 40,0%
R8

18 4,0 10,0% P2R |2 22 45 101 40,0% | dP2R4 |2 41 45 186 DMSO | 40,0%
2

19 4,0 10,0% P2R | 2 33 45 150 40,0% | dP2R4 |2 4,1 45 186 DMSO | 40,0%
3

20 4,0 10,0% P2R |2 43 45 195 40,0% | dP2R4 |2 4,1 45 186 DMSO | 40,0%
4

21 4,0 10,0% P0.4 | 0,4 7,7 9 70 40,0% | dP2RS |2 53 45 241 DMSO | 40,0%
R8

22 4,0 10,0% P2R | 2 2,2 45 101 40,0% | dP2RS |2 53 45 241 DMSO | 40,0%
2

23 4,0 10,0% P2R | 2 33 45 150 40,0% | dP2RS |2 53 45 241 DMSO | 40,0%
3

24 4,0 10,0% P2R |2 43 45 195 40,0% | dP2R5 |2 53 45 241 DMSO | 40,0%
4

26 4,0 9,0% P04 | 04 7,7 9 70 36,0% | dP0.4R | 0,35 9,8 8 78 DMSO | 45,0%
R8 10

27 4,0 9,0% P2R |2 22 45 101 36,0% | dP0.4R | 0,35 9,8 8 78 DMSO | 45,0%
2 10

28 4,0 9,0% P2R |2 33 45 150 36,0% | dP0.4R | 0,35 9,8 8 78 DMSO | 45,0%
3 10

29 4,0 9,0% P04 (0,4 7,7 9 70 36,0% |dPIR4 |1 42 23 95 DMSO | 45,0%
R8

30 4,0 9,0% P2R |2 22 45 101 36,0% | dPIR4 |1 42 23 95 DMSO | 45,0%
2

31 4,0 9,0% P2R |2 22 45 101 36,0% | dP2R3 |2 2,7 45 120 DMSO | 45,0%
2

32 4,0 8,0% P0.4 | 0,4 7,7 9 70 32,0% | dP0.4R | 0,35 9,8 8 78 DMSO | 50,0%
R8 10

33 4,0 8,0% P2R |2 2,2 45 101 32,0% | dP0.4R | 0,35 9,8 8 78 DMSO | 50,0%
2 10

34 4,0 8,0% P2R |2 33 45 150 32,0% | dP0.4R | 0,35 9,8 8 78 DMSO | 50,0%
3 10

35 4,0 8,0% P04 | 04 7,7 9 70 32,0% |dPIR4 |1 42 23 95 DMSO | 50,0%
R8

36 4,0 8,0% P2R |2 2,2 45 101 32,0% |dPIR4 |1 4,2 23 95 DMSO | 50,0%
2

37 4,0 8,0% P2R |2 2,2 45 101 32,0% | dP2R3 |2 2,7 45 120 DMSO | 50,0%
2

38 4,0 10,0% P0.4 |04 1,7 9 70 40,0% | dPIR3 |1 2,7 23 61 DMSO | 40,0%
RS

39 4,0 10,0% P2R |2 2,2 45 101 40,0% |dPIR3 |1 2,7 23 61 DMSO | 40,0%
2

40 4,0 10,0% P2R |2 33 45 150 40,0% | dPIR3 |1 2,7 23 61 DMSO | 40,0%
3

41 4,0 10,0% P2R {2 43 45 195 40,0% |dPIR3 |1 2,7 23 61 DMSO | 40,0%
4

42 4,0 9,0% P04 | 0,4 7,7 9 70 36,0% | dPIR3 |1 2,7 23 61 DMSO | 45,0%
R8

43 4,0 9,0% P2R |2 22 45 101 36,0% |dPIR3 |1 2,7 23 61 DMSO | 45,0%
2

44 4,0 9,0% P2R |2 33 45 150 36,0% |dPIR3 |1 2,7 23 61 DMSO | 45,0%
3
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45 4,0 9,0% P2R |2 43 45 195 36,0% | dPIR3 |1 2,7 23 61 DMSO | 45,0%
4

46 4,0 8,0% P04 |04 7,7 9 70 32,0% {dPIR3 |1 2,7 23 61 DMSO | 50,0%
R8

47 4,0 8,0% P2R |2 22 45 101 32,0% | dPIR3 |1 2,7 23 61 DMSO | 50,0%
2

48 4,0 8,0% P2R |2 33 45 150 32,0% | dPIR3 |1 2,7 23 61 DMSO | 50,0%
3

49 4,0 8,0% P2R |2 43 45 195 32,0% | dPIR3 |1 2,7 23 61 DMSO | 50,0%
4

51 4,0 10,0% P2R |2 22 45 101 40,0% | dP0.4R | 0,35 7.9 8 63 DMSO | 40,0%
2 8

52 4,0 10,0% P2R |2 2,2 45 101 40,0% | dP0.4R | 0,35 49 8 39 DMSO | 40,0%
2 5

53 4,0 10,0% P2R |2 22 45 101 40,0% | dPIR2 |1 2,1 23 48 DMSO | 40,0%
2

54 4,0 10,0% P2R |2 2,2 45 101 40,0% | dP2RO. | 2 038 45 34 DMSO | 40,0%
2 8

55 4,0 10,0% P2R |2 22 45 101 40,0% | dP2R2 |2 1,5 45 68 DMSO | 40,0%
2

56 4,0 10,0% P04 |04 7,7 9 70 40,0% | dP0.4R | 0,35 7,9 8 63 DMSO | 40,0%
R8 8

57 4,0 10,0% P04 | 0,4 7,7 9 70 40,0% | dP0.4R | 0,35 49 8 39 DMSO | 40,0%
R8 5

58 4,0 10,0% P04 |04 7,7 9 70 40,0% | dP1R2 |1 2,1 23 48 DMSO | 40,0%
R8

59. 4,0 10,0% P0.4 |04 7,7 9 70 40,0% | dP2RO. |2 0,8 45 34 DMSO | 40,0%
R8 8

60 4,0 10,0% P0.4 | 04 7,7 9 70 40,0% | dP2R2 |2 1,5 45 68 DMSO | 40,0%
R8

61 4,0 10,0% P04 | 0,4 7,7 9 70 40,0% | dP0.4R | 0,35 9,8 8 78 DEGM | 40,0%
R8 10 EE

62 4,0 10,0% P2R |2 43 45 195 40,0% | dP0.4R | 0,35 9,8 8 78 DEGM | 40,0%
4 10 EE

63 4,0 10,0% P04 |04 7,7 9 70 40,0% | dPIR3 |1 2,7 23 61 DEGM | 40,0%
R8 EE

64 4,0 10,0% P2R |2 43 45 195 40,0% |[dPIR3 |1 2,7 23 61 DEGM | 40,0%
4 EE

65 4,0 10,0% P0.4 104 7,7 9 70 40,0% | dP2R4 |2 4,1 45 186 DEGM | 40,0%
R8 EE

66 4,0 10,0% P2R |2 43 45 195 40,0% | dP2R4 |2 41 45 186 DEGM | 40,0%
4 EE

67 4,0 10,0% P04 | 0,4 7,7 9 70 40,0% | dP0.4R | 0,35 9,8 8 78 Digly | 40,0%
R8 10 me

68 4,0 10,0% P2R |2 43 45 195 40,0% | dP0.4R | 0,35 9,8 8 78 Digly | 40,0%
4 10 me

69 4,0 10,0% P04 |04 7,7 9 70 40,0% | dPIR3 |1 2,7 23 61 Digly | 40,0%
RS me

70 4,0 10,0% P2R |2 43 45 195 40,0% |[dPIR3 |1 2,7 23 61 Digly | 40,0%
4 me

71 4,0 10,0% P04 |04 7,7 9 70 40,0% | dP2R4 |2 4,1 45 186 Digly | 40,0%
R8 me

72 4,0 10,0% P2R |2 43 45 195 40,0% | dP2R4 |2 4,1 45 186 Digly | 40,0%
4 me

73 4,0 9,0% P04 |04 7,7 9 70 36,0% | dPIR2 |1 2,1 23 48 DMSO | 45,0%
R8
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74 4,0 8,0% P04 |04 7,7 9 70 32,0% |dPIR2 |1 2,1 23 48 DMSO | 50,0%
R8

75 3,0 10,0% P0.4 |04 1,7 9 70 30,0% |dPIR2 |1 2,1 23 48 DMSO | 50,0%
R8

76 6,0 5,7% P0.4 | 0,4 7,7 9 70 343% | dPIR2 |1 2,1 23 48 DMSO | 50,0%
R8

77 4,0 8,0% P04 |04 47 9 43 32,0% |dPIR2 |1 2,1 23 48 DMSO | 50,0%
RS

78 4,0 8,0% PIR |1 2,1 23 48 32,0% |dPIR2 |1 2,1 23 48 DMSO | 50,0%
2

79 4,0 8,0% PIR |1 2,8 23 64 32,0% |dPIR2 |1 2,1 23 48 DMSO | 50,0%
3

80 4,0 8,0% P04 |04 47 9 43 32,0% | dPIR3 |1 2,7 23 61 DMSO | 50,0%
RS

81 4,0 8,0% PIR |1 2,1 23 48 32,0% |dPIR3 |1 2,7 23 61 DMSO | 50,0%
2

82 4,0 8,0% PIR |1 2,8 23 64 32,0% | dPIR3 |1 2,7 23 61 DMSO | 50,0%
3

83 4,0 8,0% P0.4 |04 4,7 9 43 32,0% | dP0.4R | 0,35 49 8 39 DMSO | 50,0%
RS 5

84 4,0 8,0% PIR |1 2,1 23 48 32,0% | dP0.4R | 0,35 49 8 39 DMSO | 50,0%
2 5

85 4,0 8,0% PIR |1 2,8 23 64 32,0% | dP0.4R | 0,35 49 8 39 DMSO | 50,0%
3 5

86 4,0 10,0% P2R |2 43 45 195 40,0% | dP2R4 |2 4,1 45 186 DEGM | 40,0%
4 EE

87 4,0 8,0% P0.4 | 0,4 4,7 9 43 32,0% |[dPIR2 |1 2,1 23 48 DEGM | 50,0%
RS EE

88 4,0 8,0% PIR |1 2,1 23 48 32,0% |dPIR2 |1 2,1 23 48 DEGM | 50,0%
2 EE

89 4,0 8,0% PIR |1 2,8 23 64 32,0% |dPIR2 |1 2,1 23 48 DEGM | 50,0%
3 EE

90 4,0 10,0% P2R |2 43 45 195 40,0% | dP2R4 |2 4,1 45 186 Digly | 40,0%
4 me

91 4,0 8,0% P0.4 | 0,4 47 9 43 32,0% |dPIR2 |1 2,1 23 48 Digly | 50,0%
RS me

92 4,0 8,0% PIR |1 2,1 23 48 32,0% | dPIR2 |1 2,1 23 48 Digly |50,0%
2 me

93 4,0 8,0% PIR |1 2,8 23 64 32,0% [ dPIR2 |1 2,1 23 48 Digly | 50,0%
3 me

95 4,0 10,0% P2R |2 43 45 195 40,0% | dP2R4 |2 41 45 186 DMSO | 40,0%
4

96 4,0 8,0% P04 | 04 4,7 9 43 32,0% | dPIR2 |1 2,1 23 48 DMSO | 50,0%
RS

97 4,0 8,0% PIR |1 2,1 23 48 32,0% |dPIR2 |1 2,1 23 48 DMSO | 50,0%
2

98 4,0 8,0% PIR | 1 2,8 23 64 32,0% |dPIR2 |1 2,1 23 48 DMSO | 50,0%
3

Céc két qua cta cac dang ché phdm ndy dugc minh hoa trén cac hinh vé Fig.30

va Fig.31.
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Vi du 6-Dang ché phdm Risperidon

Céc ché phidm dugc mo ta trong ban mb ta nay chll yéu tao thanh tir dung dich
hitu co chira polyme dugc tao ra nhu trong Vi du 1, chira risperidon lam dugc chét.
Thong thuong, hoa tan 0,4gam polyme, twong ng v&i hdn hop gdm copolyme hai
khdi va copolyme ba khdi véi ty 1& khdi lugng duge xac dinh, trong 0,5gam dimetyl
sulfoxit & nhiét do trong phong qua dém trong diéu kién khudy tir tinh c6 dinh. Ngay
1iép theo, thém 100mg risperidon vao dung dich polyme va khudy. Cac ché pham dugc

nap vao bom tiém trude khi sir dung.

Ba ché phdm khac nhau dugc chon dung cho thir nghiém in vivo. Ché phim
chita cac dang ché phim nay dwoc thé hién trong Bang 4 dudi day. Cac dang ché phdm
duoc tiém dudi da vao khoang trdng trong xuong ba vai cia chudt duc (300g) & lidu
cudi cung bang 21mg/kg risperidon. Cac miu mau duoc rit theo dinh ky va duge phan

tich ndng do risperidon va 9-OH risperidon theo LC/MS/MS.

Céc ché phdm duoc thé hién trong Bang 4 dudi day.

Bang 4
Risp Copolyme ba khéi (TB) Copolyme hai khéi (DB) Dung mdi

Thir Ty l6|% héi]% (héi|Ma |PEG [Ty 16 |DP- |DP- % (khéi | Ma PEG |Ty l¢|DP- |DP- |Tén %  (khéi

nghiém | DB/TB | lugng) | lwong) (kDa) | (LA/E | PEG |PLA | luone) (kDa) | LAE |PEG |PLA lrong)

PR 0) 0)

5 1.5 2,5% 16,0% P2R [2 45 1586 |24,0% | dP2R3 |2 2,7 45 122,7 |DMSO |[57,5%
3 35

6 15 2,5% 16,0% P2R |2 45 104,5 §24,0% |dPIR3 |1 2,7 23 61,4 [DMSO |[57,5%
2 23

10 1,5 5,0% 16,0% P2R |2 45 104,5 [24,0% |dP2R3 |2 2,7 45 122,7 |DMSO [ 55,0%
2 23

11 1,5 5,0% 16,0% P2R |2 45 158,6 |24,0% | dP2R3 |2 2,7 45 1227 |DMSO | 55,0%
3 3,5

12 1.5 5,0% 16,0% P2R |2 45 104,5 §24,0% | dPIR3 |1 2,7 23 61,4 [|DMSO |55,0%
2 2,3

16 0,7 5.0% 24,0% P2R |2 45 1586 [16,0% |dP04 [035 |49 8 39,0 [DMSO |[55,0%
3 35 RS

17 1,5 5,0% 16,0% P3R |3 68 156,8 |24,0% | dP2R3 |2 2,9 45 131,8 |DMSO | 55,0%
2 23

19 1,5 5,0% 16,0% P3R |3 68 2182 [24,0% | dP2R3 |2 2,7 45 122,7 |DMSO | 55,0%
3 32

20 1.5 5,0% 16,0% PIR |1 23 86,4 [24,0% |dP2R3 |2 2,9 45 131,8 |DMSO | 55,0%
4 3.8

21 0,7 5,0% 24,0% PIR |1 23 86,4 [16,0% |dp0o4 [035 [49 8 390 [DMSO |55,0%
4 38 RS

2 .. g5 10,0% 16,0% P2R |2 45 104,5 [24,0% | dP2R3 |2 2,7 45 122,7 |DMSO [ 50,0%
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2 23
23 1,5 10,0% 16,0% P2R 45 158,6 §24,0% | dP2R3 |2 2,7 45 122,7 | DMSO 50,0%
3 3,5
25 0,7 10,0% 24,0% P2R 45 158,6 | 16,0% | drP0.4 [ 0,35 49 8 39,0 DMSO 50,0%
3 35 RS
26 1,5 10,0% 16,0% P3R 68 2182 |[24,0% |dP2R3 {2 2,7 45 122,7 | DMSO 50,0%
1 3 32
S 100% | 160% |PIR 23 864 | 24.0% | dP2R3 |2 29 |45 1318 [DMSO | 50,0%
4 38
28 0,7 5,0% 18,0% PIR 23 86,4 12,0% | dP0.4 | 0,35 49 8 39,0 DMSO 65,0%
4 3,8 RS
29 0,7 10,0% 24,0% PIR 23 86,4 16,0% | dP0.4 | 0,35 49 8 39,0 DMSO 60,0%
4 3,8 RS
30 0,7 10,0% 18,0% PIR 23 86,4 12,0% | dP0.4 | 0,35 4,9 8 39,0 DMSO 60,0%
4 38 RS
31 0,7 10,0% 18,0% P2R 45 158,6 |12,0% |drP0.4 |0,35 49 8 39,0 DMSO 60,0%
3 3,5 RS
32 1,5 10,0% 12,0% PIR 23 86,4 18,0% | dP2R3 |2 2,9 45 131,8 | DMSO 60,0%
4 338
33 1,5 10,0% 12,0% P3R 68 2182 | 18,0% |dP2R3 |2 2,7 45 122,7 | DMSO 60,0%
3 32
34 0,7 15,0% 18,0% PIR 23 86,4 12,0% | dP0.4 | 0,35 49 8 39,0 DMSO 55,0%
4 3,8 RS
35 1,5 15,0% 12,0% P2R 45 104,5 | 18,0% | dP2R3 |2 2,7 45 122,7 | DMSO 55,0%
2 23
36 0,7 15,0% 18,0% P2R 45 158,6 §12,0% |dP0.4 |0,35 4,9 8 39,0 DMSO 55,0%
3 35 RS
40 0,7 10,0% 24,0% PIR 23 86,4 16,0% | dP0.4 | 0,35 5,02 8 39,9 DMSO 60,0%
» ' 4 3,8 RS
41 0,7 10,0% 18,0% P2R 45 158,6 §12,0% |drP0.4 [0,35 5,02 8 39,9 DMSO 60,0%
3 35 RS
42 0,7 10,0% 24,0% PIR 23 89,8 16,0% | dP0.4 | 0,35 5,02 8 39,9 DMSO 60,0%
4 40 RS
43 0,7 10,0% 24,0% PIR 23 86,4 16,0% | dP0.4 | 0,35 5,02 8 39,9 DMSO 60,0%
4 3,8 RS
44 0,7 10,0% 24,0% PIR 23 89,8 16,0% | dP0.4 | 0,35 5,02 8 39,9 DMSO 60,0%
4 40 RS
Cac két qua cia cac ché pham nay dugc minh hoa trong cac hinh vé Fig.32 va
Fig.33.

Vi dy 7-Dang ché phém Ivermectin

Céc ché phidm dugc mé ta trong ban mo ta nay dugc tao thanh chi yéu tir dung

dich hitu co chira polyme dugc tao ra nhu trong Vi du 1, chira ivermectin lam dugc

chét. Thong thudng, hoa tan 0,4gam polyme, twong tmg v6i hdn hop gdm copolyme

hai khdi va copolyme ba khdi voi ty 1 khéi lugng duge xac dinh, trong 0,55gam

dimetyl sulfoxit & nhiét dd trong phong qua dém trong diéu kién khudy t tinh ¢4 dinh.
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Ngay tiép theo, thém 50mg ivermectin vao dung dich polyme va khudy cho dén khi
hod tan hoan toan. Ba ché phim khac nhau dugc chon dung cho thir nghiém in vivo.
Ché phdm chira cac dang ché phim nay dwgc thé hién trong Bang 5 dudi ddy. Dang
ché phdm duoc tiém dudi da vao khoang tréng xuong ba vai cua ché duc (tir 10 dén
17kg) & ndng @5 cubi cing biang 0,6mg/kg ivermectin. Cac miu mau dugc rat theo

dinh ky va duoc phan tich ndng d¢ ivermectin theo LC/MS/MS.

Ché phdm dugc thé hién trong Bang 5.

Bang 5
IVM Copolyme ba khoi (TB) Copolyme hai khéi (DB) Dung méi

Ther [Ty 18] % (khdif% (khéi[Ma |PEG |Ty 1¢|{DP- |DP- }% Mi |PEG [Ty 1¢|DP- |DP- |Tén % (khbi

nghié¢ |DB/T |luong) | luong) (kDa) | (LA/ |PEG |PLA (khdi (kDa) | (LA/ |PEG |PLA lugng)

msé |B EO) lugng) EO)

9 1,7 5,0% 150% |P3R |3 68 218 |25,0 |dP0.4 035 |49 8 39 DMSO 55,0%

; 3 32 % R5

10 1,7 5,0% 15,0% |P2R |2 45 159 25,0 ([dP2R |2 29 45 132 | DMSO 55,0%
3 3,5 % 3

11 1,7 5,0% 150% |P2R |2 45 241 25,0 [dP2R |2 23 45 105 | DMSO 55,0%
5 53 % 2

Céc két qua dugc minh hoa trén Fig.34.
Vi du 8-Dang ché phém medroxyprogesteron axetat

Céc ché phdm nhu dwgc md ta trong ban md ta nay dugce tao thanh chu yéu tir
dung dich hiru co chita polyme nhu dwoc md td trong Vi du 1, chia
medroxyprogesteron axetat lam dwgc chat. Thong thuong, hoa tan 0,4gam polyme
twong g v&i hdn hop gdm copolyme hai khdi va ba khéi voi ty 18 khéi duge dugc
xac dinh trong 0,3gam DMSO hogc td hop ciia DMSO va rugu benzylic & nhiét do

| trong phong qua dém kém khudy tir tinh ¢ dinh. Ngay tiép theo, dung dich polyme
duoc loc qua 0,22pm chét loc va thém 0,3gam medroxyprogesteron vao dung dich
polyme duge loc va khudy cho dén khi thu duge huyén phu dong nhat chira duge chét.
Ché phém dugc nap vao bom tiém trude khi su dung. Ché phim duoc thé hién trong
Bang 6 dudi day. Ché pham duogc tiém dudi da vao khoang tréng trong xuwong ba vai

clia ché céi (tr 11,4 dén 14,1kg). Cac miu mau dugce rat theo dinh ky va duge phén
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tich ndng d6 medroxyprogesteron axetat theo LC/MS/MS ¢6 gi6i han dinh lwgng nho
hon 0,25ng/ml. Céac két qua dugc thé hién trén Fig.35.

Céc ché phim dugc thé hién trong Bang 6.

Bang 6
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Vi du 9-Dang ché phim Progesteron

Céc ché phidm nhu dugc md ta trong ban md ta nay dugc tao thanh chi yéu tir
cac dung dich hitu co chira polyme nhu duge md ta trong Vi du 1, chira progesteron
]am dugc chit. Thong thudng, hoa tan 0,1gam polyme tuong tmg v&i hon hop gdm
copolyme hai khéi va ba khéi véi ty 1¢ khdi lugng duge xac dinh trong 0,6gam DMSO
& nhiét do trong phong qua dém kém khudy tir tinh khong ddi. Ngay tiép theo, dung
dich polyme dugc loc qua 0,22um chét loc va bd sung 0,3gam progesteron vao dung
dich polyme dugc loc va khudy cho dén khi thu dugc huyén phu ddng nhét chira duoc
chit. Cc ché phim duogc nap vao bom tiém trudc khi sir dung. Céc ché phim duoc thé

hién trong Bang 7 dudi déy.
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Vi du 10-Dang ché phdm Levonorgestrel

Céc ché phim nhu dugc mo ta trong ban md ta nay dugce tao thanh chu yéu tir
dung dich hitu co chira polyme nhu dugc mé ta trong Vi du 1, chira Levonorgestrel
lam dugc chit. Thong thudng, hoa tan 0,1gam polyme twong tmg v6i hén hgp gém
copolyme hai khéi va ba khdi véi ty 1& khdi lugng duogc xac dinh trong 0,7gam DMSO
& nhiét @ trong phong qua dém kém khudy tir tinh khong ddi. Ngay tiép theo, dung
dich polyme dugc loc qua 0,22um chét loc va thém 0,2gam Levonorgestrel vao dung
dich polyme duoc loc va khudy cho dén khi thu dugce huyén phu ddng nhéit chira dugc
chét. Ché phim duoc nap vao bom tiém trudc khi st dung. Ché phim duoc thé hién

trong Bang 8 dudi day.
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Vi du 10-Dang ché phdm Cyclosporin

Céc ché phidm nhu dugc md ta trong ban md ta nay dugc tao thanh chi yéu tir
dung dich hitu co chita polyme nhu duge md ta trong Vi du 1, chira cyclosporin lam
duoc chit. Thong thuong, hoa tan 0,15gam polyme twong tmg véi hdn hop gdm
copolyme hai khéi va ba khéi voi ty 1¢ khéi luong duge xac dinh trong 0,65gam
DMSO & nhiét d trong phong qua dém kém khudy tir tinh khong dbi. Ngay tiép theo,
dung dich polyme duoc loc qua 0,22um chéit dém va thém 0,2gam cyclosporin vao
dung dich polyme dugc loc va khudy cho dén khi thu dugc huyén phi dong nhét chira
duge chét. Cac ché phidm dugc nap vao bom tiém trudce khi st dung. Cac ché pham

duoc thé hién trong Bang 9 dudi day.
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Vi du 11-Dang ché phdm Bupivacain

Céc ché phim nhu duge mo ta trong ban m ta nay duge tao thanh chu yéu tir
dung dich hiru co chira polyme nhu dugc mé ta trong Vi du 1, chira Bupivacain bazo
lam dugc chét. Thong thuong, hoa tan 0,1gam polyme twong (mg v6i hdn hop gbm
copolyme hai khéi va ba khdi véi ty 1¢ khdi lugng duge xac dinh trong 0,75gam
DMSO & nhiét do trong phong qua dém kém khudy tir tinh khong dbi. Ngay tiép theo,
dung dich polyme dugc loc qua 0,22pm chét loc va thém 0,15gam Bupivacain bazo
vao dung dich polyme dugc loc va khudy cho dén khi thu duge huyén phu ddng nhit
chira dugc chit. Cac ché phédm duoc nap vao bom tiém trude khi s& dung. Céc ché

phim duoc thé hién trong Bang 10 dudi day.
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Vi du 12-Khé niing tiém cla cac ché phdm khac nhau

C4c ché phim khac nhau dugc thir nghiém d6i voi kha ning tiém béng cach st
dung céc ché phdm véi ty 16 khac nhau cta ba khdi (TB) va hai khéi (DB). Céc dung
dich khac nhau trong DMSO duoc dya trén hén hop gbém copolyme ba khéi P6R1(TB)
va copolyme hai khéi dP2R4(DB) duogc tao ra. |

50% khbi lugng theo %/khéi luong theo % polyme/khdi lugng ché pham duge
st dung trong cac thir nghiém d6 nhét ndy. % khdi lugng cua ba khéi voi hai khéi ma
duogc st dung trong thir nghiém nay 14 nhu sau: 50% khéi lwong:0% khéi luong, 45%
khéi lwong:5% khéi luong, 20% khdi lvgng:5% khéi lwong, 35% khéi lugng:15%
khéi lwong, 15% khéi lugng:10% khéi lugng, 25% khdi lugng:25% khéi lugng, 10%
khéi luong:15% khéi luong, 15% khéi luong:35% khéi lugng, 5% khdi lwong:20%
khéi luong, 5% khéi lwong:45% khéi lugng va 0% khéi lwong:50% khdi luong.

Chc két qua vé kha ning tiém dugc thé hién trén Fig.3.
Vi dy 13- Thu nghiém giai phong in vitro

Thém tir 100 dén 500mg ché phénﬁ vao tlr 20 dén 50ml chit dém sinh 1y. Chét
dém sinh 1y dugc st dung la KRT chira 50ml chit dém Krebs / Ringer / Tris (KRT)
d6 pH=7,4, ma 143mM natri clorua, 5,1mM Kkali clorua, 2,7mM canxi clorua, 1,34mM
Magie Sulfat, 25mM Tris-Cl d6 pH=7,4 va 0,1% natri azit. Khi tiém, dung mdi dugce
khudy tan ra khoi ché phim va polyme con lai tao ra manh ghép phéan huy sinh hoc

dang ran trong moi trudng nuaoc.

P& duy tri cac diu kién bé chira, dé giai phong dugc chit, méi truong giai
phéng dwoc duy tri trong diéu kién khudy khong dbi & téc d6 180 vong/phut (thiét bi
Unimax 1010, Heidolph) & 37°C. O khoang thoi gian dinh trude, moi truong dugc
gom va dugc phén tich bang HPLC. Lugng peptit M53 twong duong GLP-1, duge giai
phong ra khoi ché pham dugc tinh toan dya trén dwong cong dinh cd. Néng d6 cua

M53 nim trong khoang tir 0 d&&n 5mg/ml hoc ndm trong khoang tir 0 dén 200pg/ml.

Céc két qua duoc thé hién trén Fig.4 va Fig.5. Fig.5 minh hoa tdc @6 giai phong
cua cac ché phém 177, 224, 225, 246 va 250 nhu dugc thé hién trong Bang 1, trong khi

Fig 4 thé hién sy gidi phong tich tu cia duoc chét ra khoi ché phdm da néu.
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Khi chét twong tw GPL-1 dwoc hop nhét vao dung dich polyme, thi n6 dugc bao
nang trong nén polyme do né dugc hoa rin. Sau do, dugc chit duoc giai phong bang

viéc khuéch tan vao trong nén hozic bang viéc phan huy sinh hoc nén.
Vi du 14- nghién cru dugc dong hoc

Vai ché phdm dugc thir nghiém trong nghién clru duge dong hoc ¢ chudt. Cac
ché phém chita 1mg dugc chit/dong vt cua ché phim 177, 224, 225, 246 va 250, nhu
duoc néu trong Bang 1 dugc dung dudi da cho chudt. Cac mAu mau dugc gom vao ng
EDTA & cac thdi diém khac nhau, duge ly tAm va giit lai huyét twong tir mdi thoi
diém. Cac mau huyét twong duoc phan tich bang LC/MS/MS va dinh lugng db6i voi
ham lwong dugc chét. Cac két qua dugc thé hién 13 ng/ml huyét tuwong dugc do theo
thoi gian.

Cac két qua cua mot nghién cliru dugc dong hoc duge thé hién trén Fig.6. Nhu
dugc thé hién trén Fig. nay, ba trong s6 nam ché phdm duy tri ndng do trong huyét
twong cao hon 0,1ng/ml trong nhidu hon 28 ngay trong khi thu dugc sy giai phong

dugc chit ban dau & mirc vira phai nho hon 30ng/ml.
Vi du 15- Ham lugng Glucoza trong mau

Ham luong glucoza trong méau clia ngudi bénh méc bénh dai thao duong typ 2
dugc 14y trudce khi didu tri. Nhom dbi ching khong c6 diéu tri duge st dung dbi véi
nghién clru ndy. Nhitng ngudi bénh cling gidi tinh duoc st dung trong nghién clru nay
v6i didu kién ring nhitng ngudi nay méc bénh dai thao dudng typ 2 va c6 do tudi ndm
trong khoang tir 35 dén 60,

Chét twong ty GPL-1 dugc tao ra theo cac Vi du 1 va 2 va co cac ddc diém hoa
hoc cta chit s6 230 trong Bang 1. Chét 16ng c6 thé tiém ma thu duogc sau d6 duge tiém
vAo vai ngudi bénh & lidu 8mg/ml. Nhém d6i chimg duge dung PBS.

Luong ham lugng duong trong mau va fructosamin sau do dugc do trong
khoang thoi gian 30 ngay, hai lan hang tudn, trudc bita dn va 2 gio sau bira an. Luong
glucoza trong mau sau khi diéu tri dugc do va cac két qua duoc 1ay gia trj trung binh.

Céc gia tri dugc thé hién trong Bang 11:
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Bang 11
Tﬁﬁn sO Nguoi bénh s6 | Him lugng | Ham luong | Fructosamin
glucoza trong | glucoza trong | pmol
mau trudc blra | mau sau bira an
an theo mmol/l | theo mmol/l
Truée khi diéu | 1 150 190 300
tri
2 130 175 320
3 200 230 330
4 220 240 360
1 1 90 150 280
2 98 110 290
3 120 160 330
4 215 240 365
2 1 92 120 275
2 95 100 287
3 118 158 300
4 210 230 370
3 1 92 110 1270
2 98 101 275
3 115 155 280
4 211 222 385
4 1 93 110 260
2 85 100 260
3 110 150 265
4 223 244 365

Céc két qua binh thuong dbi véi ham lugng glucoza trudce bita an niam trong
khoang tir 80 dén 120mmol/l. Cac két qua binh thudng dbi voi ham lugng glucoza sau

bira in s& bing 160mmol/l hoic nhé hon. Ham lugng fructosamin binh thudng 1a nho
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hon 265. Nam trong khoang tir 265 dén 280 cho biét viéc kiém soat glucoza trong mau
tuyét voi; tir 280 dén 500 cho biét viec kiém soat glucoza trong mau tbt; tir 320 dén
340 cho biét viéc kiém soat glucoza trong mau hop 1y; va 1én hon 350 cho biét viéc
kiém soat glucoza trong mau kém.

Nguoi bénh 4 duge dung gia thude.

Céc két qua nay thé hién ring khi dung ché phim phan phdi dugc chét d& phan
huy sinh hoc ctia sang ché 13 ¢6 hiéu qua @ diéu trj bénh dai thao dudng typ 2.

Mic di sang ché dugc md ta xét dén cac phuong an dugc uu tién khac nhau,
ngudi c6 hiéu biét trung binh trong linh vuc nay hiu rd réng cac cai bién, thay thé, bo
qua va thay d6i khac nhau c6 thé dugc tao ra ma khong tach roi pham vi cua sang ché.
Do d6, du dinh ring pham vi ctia sang ché bi gi¢i han bdi pham vi cla cac diém yéu

cau bao ho, bao gdom cac thé twong dwong cua no.
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Yéu ciu bao hd
i. Ché phdm phén phdi duoc chit d& phan huy sinh hoc bao gbm:
(a) copolyme ba khdi d& phan huy sinh hoc ¢6 cong thire:
poly(axit lactic)w-poly(etylen glycol)w-poly(axit lactic)x

trong d6 v va x 1a sb lwong don vi 13p lai ndm trong khoang tir 24 dén 682 va w la sb

lugng don vi 1ap lai nim trong khoang tir 4 dén 273 va v=x hodc v#x; va

(b) copolyme hai khéi d& phan huy sinh hoc c6 cdng thirc:

metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 y va z la s§ lugng don vi lap lai y ndm trong khoang tir 3 dén 45 va z nim
trong khoang tir 7 dén 327, trong d6 ty 16 gitta copolyme ba khéi d& phan huy sinh hoc
cia (a) va copolyme hai khdi CA phan huy sinh hoc cua (b) nam trong khoang tir 3:2
d4n 1:19 trong ché phém duogc chit d& phan huy sinh hoc nay; va

(¢) it nhit mot thanh phén ky nuéc c6 hoat tinh ding trong dugc phém, trong d6
it nhat mot thanh phan ky nudc ¢ hoat tinh dung trong dugc phim nay c6 mit véi
lwong ndm trong khoang tir 21,1% khéi lwong dén 40% khdi lugng.
2. Ché phdm phan phdi dugc chit d€ phan huy sinh hoc theo diém 1, trong d6 mot
trong sd it nhat mdt thanh phan ky nuéc c6 hoat tinh dung trong duoc phim 14
ivermectin, levonorgestrel, xyclosporin, progesteron, bupivacain bazo hodc
medroxyprogesteron axetat.
3. Ché phdm phén phéi dugc chit d& phan huy sinh hoc bao gbm:

(a) copolyme ba khéi dé phan huy sinh hoc ¢6 cong thirc:

poly(axit lactic),-poly(etylen glycol)w-poly(axit lactic)x

trong d6 v va x 1a s lwong don vi l3p lai nam trong khoang tir 24 dén 682 va w 1a sb
luong don vi 1ap lai nim trong khoang tir 4 dén 273, v va x la cac don vi lap lai lactyl
hoic lactoyl va w 1a cac don vi lip lai etylen glycol va v=x hodc v#£x; va

(b) copolyme hai khéi d& phan huy sinh hoc c6 cong thirc:

metoxy poly(etylen glycol)y-poly(axit lactic),
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trong d6 y va z 1a s6 luong don vi 13p lai, y ndm trong khoang tir 3 dén 45 va z nim
trong khoang tir 7 @n 327, y 1a s6 lugng don vi ldp lai etylen glycol va z la s6 lugng
don vi l3p lai lactyl hodc lactoyl, trong do ty 1¢ gifta copolyme ba khéi d& phan huy
sinh hoc cua (a) va copolyme hai khdi CA phéan huy sinh hoc cta (b) nam trong
khoang tir 3:2 dén 1:19 trong ché phim dugc chét d& phén huy sinh hoc nay; va

(c) it nhat mdt thanh phan ky nuéc c6 hoat tinh ding trong dugc phém, trong d6
it nhAt mot thanh phan ky nuéc c6 hoat tinh dung trong dugc phim niy c6 mit véi
lwong nim trong khoang tir 21,1% khéi luong dén 40% khéi lugng.
4. Ché phim phan phdi dugc chét d& phan huy sinh hoc theo diém 3, trong do it nhit
mot thanh phin ky nuéc c6 hoat tinh dung trong duoc phidm 13 ivermectin,
fevonorgestrel, xyclosporin, progesteron, bupivacain bazo hodc medroxyprogesteron
axetat.
5. Ché pham phan phdi dugc chét d& phan huy sinh hoc bao gbm:

(a) copolyme ba khéi d& phan huy sinh hoc ¢6 cong thic:

poly(axit lactic)y-poly(etylen glycol)w-poly(axit lactic)x

trong d6, v va x 1a sb lugng don vi ldp lai nim trong khoang tir 24 dén 682 va w 1a s6
Iugng don vi 13p lai ndm trong khoang tir 4 dén 273 va v=x hoic v#x; va

(b) copolyme hai khéi d& phan huy sinh hoc c6 cong thic:

metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6, y va z 1a s6 lugng don vi l3p lai, y ndm trong khoang tir 3 dén 45 va z nim
trong khoang tlr 7 &&n 327, trong do ty 1¢ gifta copolyme ba khéi dé phan huy sinh hoc
cua (a) va copolyme hai khéi d& phan huy sinh hoc cia (b) nam trong khoang tur 3:2
dén 1:19 trong ché phim dugc chit d& phan huy sinh hoc nay; va

(¢) it nh4t mot thanh phan ky nude c6 hoat tinh ding trong duoc pham, trong d6
it nhAt mot thanh phan ky nuéc c¢6 hoat tinh dung trong dugc pham nay 1 hén dich
khong hoan chinh.
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6. Ché phim phan phdi dugc chat d&€ phan huy sinh hoc theo diém 5, trong do it nhat
mot thanh phin ky nuéc c6 hoat tinh dung trong dugc phdm 13 ivermectin,

levonorgestrel, xyclosporin, progesteron, bupivacain hodc medroxyprogesteron axetat.
7. Ché phidm phéan phdi dugc chét d& phan huy sinh hoc, trong do ché phdm nay bao
gbdm:

(a) copolyme ba khbi d& phan huy sinh hoc ¢6 mit v6i luong nam trong khoang

tir 2% khéi luong dén 45% khéi lugng cia tbng ché phim va ¢ cong thirc:
poly(axit lactic)y-poly(etylen glycol)w-poly(axit lactic)x

trong d6, v va x 1a s lugng don vi lap lai ndm trong khoang tir 24 dén 682 va w la sb

lwong don vi l3p lai ndm trong khoang tir 4 dén 273; va

(b) copolyme hai khbi d& phan huy sinh hoc c6 mit véi luong nim trong

khoang tir 8% khdi lugng dén 50% khdi lugng ctia tbng ché phim va co cong thuc:
metoxy poly(etylen glycol),-poly(axit lactic),

trong d6, y va z 1a s6 lugng don vi lap lai, y nim trong khoang tir 3 dén 45 va z nim
trong khoang tir 7 dén 327, trong d6 ty 1¢ giita copolyme ba khéi d& phan huy sinh hoc
ctia (a) va copolyme hai khéi d& phan huy sinh hoc cua (b) ndm trong khoang tur 3:2
dén 1:19 trong ché phdm duoc chit d& phan huy sinh hoc nay va

(c) it nhit mot thanh phan ky nuéc c6 hoat tinh ding trong dugc phédm c6 mit
v6i lwgng nam trong khoang tir 21,1% khéi luong dén 40% khdi lugng cua tdng ché
phim va mot dung moi hitu co.
8. Ché phim phéan phéi duoc chét d& phan huy sinh hoc theo diém 7, trong d6 it nhét
mot thanh phin ky nuéc c6 hoat tinh dung trong dugc phdm 1a ivermectin,
levonorgestrel, xyclosporin, progesteron, bupivacain hogc medroxyprogesteron axetat.
9. Ché phim phén phdi dugc chét d€ phan huy sinh hoc theo diém bt ky trong sb cac
diém tir 1 dén 7, trong d6 ty 1€ mol cua axit lactic voi etylen oxit trong ché phim nay
n3m trong khoang tir 0,5 dén 22,3 d6i v6i copolyme ba khdi va ndm trong khoang tur

0,8 dén 13 dbi véi copolyme hai khdi.
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10. Ché phdm phéan phéi dugc chit d& phan huy sinh hoc theo diém bt ky trong s6 cac
didm tir 1 dén 8, trong d6 ché phim nay 1a chét 16ng c6 thé tiém dugc ma khi dugc dwa

vao trong co thé dong vét hodc thyc vat trd thanh manh ghép cing.

11. Phuong phap didu ché ché phdm phan phdi dugc chit d& phan huy sinh hoc theo
diém bAt ky trong sé cac diém tir 1 dén 10, trong d6 phwong phap nay bao gbm cac

buoc:

(i) hoa tan trong dung méi hiru co (a) copolyme ba khéi dé& phan huy sinh hoc
co cong thuec:
poly(axit lactic)v-poly(etylen glycol)w-poly(axit lactic)x
trong d6 v va x 1a s& lugng don vi 13p lai ndm trong khoang tir 24 dén 682 va w 1a sé

luong don vi 1ap lai nim trong khoang tir 4 dén 273 trong d6 v=x hodc v#x; va (b)
copolyme hai khéi dé phan huy sinh hoc c6 cong thirc:
metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 y va z 1a sb lugng don vi lap lai, y nim trong khoang tir 3 dén 45 va z ndm
trong khoang tir 7 dén 327, v&i ty 1& ndm trong khoang tir 3,2 dén 1:19 dé tao ra hdn
hop polyme; va

(i) bd sung it nhit mot thanh phan ky nudc c6 hoat tinh dung trong dugc pham
vao hdn hgp polyme nay, trong do it nhit mot thanh phin ky nuéc c6 hoat tinh ding
trong dugc phdm niy c6 mit véi luong ndm trong khoang tir 21,1% khéi luong dén
40% khéi luong.
12. Phuong phap diéu ché ché phdm phan phdi duoc chit d& phan huy sinh hoc theo
diém 11, trong do it nhit mot thanh phan ky nuéc c6 hoat tinh dung trong dugc phim
duoc bd sung vao hdn hop polyme 1a ivermectin, levonorgestrel, xyclosporin,
progesteron, bupivacain hodc medroxyprogesteron axetat.
13. Phuong phap didu ché ché phdm phan phéi dugc chit d& phan huy sinh hoc theo
diém bat ky trong sé céc diém tir 1 dén 10, trong d6 phwong phap nay bao gdm céc

buoc:
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(i) hoa tan trong dung mdi hiru co (a) copolyme ba khéi d& phan huy sinh hoc

co cong thuc:
poly(axit lactic),-poly(etylen glycol)w-poly(axit lactic)x

trong d6 v va x 1a sé lugng don vi 13p lai ndm trong khoang tir 24 dén 682 va w 1a s
luong don vi lap lai ndm trong khoang tr 4 dén 273, trong d6 v=x hodc v#x; va (b)

copolyme hai khéi d& phan huy sinh hoc ¢6 cong thic:
metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 y va z 1a s lugng don vi 13p lai, y ndm trong khoang tir 3 dén 45 va z nim
trong khoang tir 7 dén 327, véi ty 1¢ ndm trong khoang tir 3,2 dén 1:19 dé tao ra hdn
hop polyme;
(i) bd sung it nhat mot thanh phén ky nudc c6 hoat tinh dung trong dugc phim
vao hdn hop polyme nay, trong d6 it nhét mot thanh phin ky nuéc c6 hoat tinh dung
trong duoc phidm nay c6 mit véi lugng nam trong khoang tir 21,1% khéi lugng dén
40% khéi lugng; va
(iii) 1am bay hoi dung méi nay.
14. Phuong phéap theo diém 13, trong d6 it nhat mdt thanh phan ky nuéc c6 hoat tinh
dung trong duogc phdm 13 ivermectin, levonorgestrel, xyclosporin, progesteron,
bupivacain hodc medroxyprogesteron axetat.
15. Phwong phéap diéu ché ché phim phéan phdi dugc chit d& phan huy sinh hoc theo
diém bat ky trong s cac diém tir 1 dén 10, trong d6 phuong phap nay bao gdm cac
budc:

(i) hoa tan trong dung méi hitu co (a) copolyme ba khéi d& phan huy sinh hoc
co cong thic: A

poly(axit lactic),-poly(etylen glycol)w-poly(axit lactic)x

trong d6 v va x 1a sb lwgng don vi 13p lai nim trong khoang tir 24 dén 682 va w la sb
luong don vi lap lai nim trong khoang tir 4 dén 273, v va x 1a cac don vi 13p lai lactyl
hodc lactoyl va w 1a cac don vi 13p lai etylen oxit trong do v=x hodc v#x; va (b)

copolyme hai khbi d& phan huy sinh hoc ¢6 cong thirc:
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metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 y va z 13 sé lwong don vi lip lai y nim trong khoang tir 3 dén 45 va z nim
trong khoang tir 7 dén 327, y 1a s6 lwong don vi l3p lai etylen oxit va z s luong don vi
lap lai lactyl hodc lactoyl, véi ty 1¢ nim trong khoang tir 3,2 dén 1:19 dé tao ra hon
hop polyme;

(ii) bd sung it nhit mot thanh phén ky nuéc c6 hoat tinh dung trong dugc pham
vao hén hgp polyme nay, trong do it nhit mot thanh phan ky nuéc c6 hoat tinh dung
trong dugc phim nay 12 hdn dich khong hoan chinh; va

(iii) lam bay hoi dung méi nay.

16. Phuong phap theo diém 15, trong d6 it nhét mot thanh phén ky nudc c6 hoat tinh

dung trong dugc phdm 1a ivermectin, levonorgestrel, xyclosporin, progesteron,

bupivacain hodc medroxyprogesteron axetat.

17. Phuong phap theo diém bét ky trong s6 céc diém tir 11 dén 16, trong d6 dung mdi
hitu co cb mit véi lugng ndm trong khoang tir 26% dén 90% khdi lugng cia téng ché

phém.

18. Ché phdm phén phdi dugc chét d& phan hiy sinh hoc bao gbm:

(a) copolyme ba khdi d& phan hiy sinh hoc ¢6 cong thuc:

poly(axit lactic)y-poly(etylen glycol)w-poly(axit lactic)x

trong d6 vvaxla s6 don vi lap lai ndm trong khoang tir 24 dén 682 va w 1a sé don vi
13p lai ndm trong khoang tir 4 dén 273 va v=x hoic v#x; va

(b) copolyme hai khbi d& phan huy sinh hoc ¢6 cong thirc:

metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 y va z 1a s6 don vi 13p lai, y nim trong khoang tir 3 dén 45 va z ndm trong
khoang tir 7 dén 327, trong d6 ty 1¢ giita copolyme ba khéi d& phan hity sinh hoc cia
(a) va copolymer hai khdi CA d& phan hiy sinh hoc cia (b) nim trong khoang tir 2,0
dén 4,0 trong ché phdm dugc chét d& phan hiy sinh hoc nay; va

(¢) it nhat mdt thanh phén ky nudc c¢6 hoat tinh dung trong dugc pham.

19. Ché phim phan phéi dugc chét d& phan hily sinh hoc bao gdm:
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(a) copolyme ba khéi d& phan hty sinh hoc c6 cong thuc:
poly(axit lactic)y-poly(etylen glycol)w-poly(axit lactic)x
trong d6 v va x 1a s6 don vi 1ap lai nim trong khoang tir 24 dén 682 va w 1a s6 don vi
13p lai ndm trong khoang tir 4 dén 273 va v=x hoidc v#x; va
(b) copolyme hai khéi dé phan hity sinh hoc c6 cong thirc:
metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 y va z 1a s6 don vi lap lai y nim trong khoang tir 3 dén 45 va z nim trong
khoang tir 7 dén 327, trong d6 copolyme nay c6 mit vé6i lugng tir 2,5% khéi lwong dén
17,5% khéi luong cua téng ché pham va

(c) it nhat mot thanh phan ky nuéc c6 hoat tinh ding trong dugc phém.

20. Ché phim phén phdi dugc chét d& phan hiy sinh hoc bao gbm:
(a) copolyme ba khéi d& phan hity sinh hoc ¢6 cdng thirc:
poly(axit lactic),-poly(etylen glycol)w-poly(axit lactic)x
trong d6 vvaxla s6 don vi ldp lai nim trong khoang tir 24 dén 682 va w 1a s6 don vi
1ap lai ndm trong khoang tlr 4 dén 273 va v=x hodc v#x; va
(b) copolyme hai khéi d& phan hity sinh hoc ¢6 cong thuc:
metoxy poly(etylen glycol)y-poly(axit lactic),
trong d6y va z 1a sb don vi lap lai y nim trong khoang tir 3 dén 45 va z ndm trong
khoang tir 7 dén 327, trong d6 copolymer ba khéi nay c6 mit vé6i lugng tir 1,2% khoi
lwong dén 2,9% khdi lwgng ctia tdng ché phdm va

(¢) it nh4t mot thanh phén ky nuéc c6 hoat tinh dung trong dugc phim.

21. Ché phdm phan phéi dugc chét d& phan hiy sinh hoc bao gbm:
(a) copolyme ba khéi d& phan hiy sinh hoc ¢6 cong thuc:
poly(axit lactic),-poly(etylen glycol)w-poly(axit lactic)x
trong d6 vvaxla sb6 don vi 1ap lai nam trong khoang tir 24 dén 682 va w 1a sb don vi
13p lai nim trong khoang tir 4 dén 273 va v=x hoic v#x; va
(b) copolyme hai khdi d& phén hiy sinh hoc ¢6 cong thic:
metoxy poly(etylen glycol)y-poly(axit lactic),
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trong d6 y va z 1a s6 don vi lap lai y nim trong khoang tir 3 dén 45 va z nim trong
khoang tir 7 dén 327, trong d6 copolymer hai khdi nay c6 mat véi luong tir 1,0% khi
lugng dén 7,5% khéi lugng cua téng ché phdm va (c) it nhit mot thanh phén ky nude
c6 hoat tinh ding trong dugc pham.

22. Ché phim phan phéi dugc chit d& phan hiy sinh hoc bao gbm:

(a) copolyme ba khdi d& phan hity sinh hoc ¢6 cong thire:

poly(axit lactic)v-poly(etylen glycol)w-poly(axit lactic)x

trong d6 vvaxla s6 don vi lap lai ndm trong khoang tir 24 dén 682 va w 1a sé don vi
13p lai ndm trong khoang tir 4 dén 273 va v=x hoic v#x; va

(b) copolyme hai khéi d& phan hity sinh hoc c6 cong thuc:

metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 yvazla s6 don vi lap lai y nidm trong khoang tir 3 dén 45 va z nam trong
khoang tir 7 dén 327, con bao gdm dung mdi hitu co, dung moi nay c6 mit v6i lugng
nam trong khoang tir 75 % khéi lugng dén 87,5% khéi luong clia tbng ché pham va

(c) it nht mot thanh phan ky nuéc c¢6 hoat tinh dung trong dugc pham.

23. Ché phim phan phéi duoc chét d& phan hay sinh hoc bao gbm:

(a) copolyme ba khéi dé phan hity sinh hoc ¢6 cong thirc:

poly(axit lactic)y-poly(etylen glycol)w-poly(axit lactic)x

trong d6 v va x 1a s6 don vi 1ap lai nim trong khoang tir 24 dén 682 va w 1a s6 don vi
13p lai nim trong khoang tlr 4 to 273 va v=x hodc v#x; va

(b) copolyme hai khéi dé phan hiy sinh hoc ¢6 cong thirc:

metoxy poly(etylen glycol)y-poly(axit lactic),

trong d6 y va z 1a s6 don vi 1ap lai y ndm trong khoang tir 3 dén 45 va z nam trong
khoang tir 7 dén 327, trong d6 ty 1€ phén tir gam gitra axit lactic va etylen glycol trong
ché phim nay nim trong khoang tir 3,5 dén 4,0 dbi voi copolyme ba khéi va ndm trong
khoang tir 2,3 dén 5,0 dbi v6i copolyme hai khdi va

(c) it nh4t mot thanh phén ky nudc c6 hoat tinh dung trong dugc pham.
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24. Ché phdm phan phéi duoc chit d& phan hiy sinh hoc theo diém 1, trong d6 cac
copolyme c6 mit véi lugng nim trong khoang tir 2,5% khéi luong dén 50% khéi

lwong cia tong ché pham.
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