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Xuét cac_dugc pham nay duoc st dung dé san xuét thuéc dé diéu tri bénh ung thu hoic
bénh mién dich.
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Linh vire k§ thuit dwoc dé cip

Sang ché d¢ cap dén linh vuc hda dugc, cu the hon, sang ché d€ cap dén cac

dugc pham dé diéu tri bénh ung thu.
Tinh trang ky thuit ciia sing ché

Bénh ung thu 1a mdt trong sb cac loai bénh de doa tinh mang con nguoi nhét,
trong d6 cac té bao ciia co thé phat trién khong thé kiém soat dugc. Theo dit liéu méi
nhat tir Hiép hoi Ung thu Hoa Ky (American Cancer Society), udc tinh c6 1,6 triéu ca
m&i méc ung thu & My trong nim 2011. Ung thu 12 nguyén nhan gay tir vong thir hai &
nudc MY (dtng thir hai chi sau bénh tim) va cudp di hon 570000 tinh mang vao nam
2011. Trén thuc té, wéc tinh ring 50% nam gidi va 33% nit gidi sdng tai M§ s& phat
trién mot loai ung thu nao d6 trong cudc doi clia ho. Do d6, ung thu gy ra ganh ning
16n vé strc khoe cong ddng va chi phi 16m tai M§. Hang thap ky nay, phau thuét, héa tri
va xa tri 1 cac phuong phap dugc st dung dé diéu tri cac loai ung thu. Bénh nhan
thuong trai qua su két hop clia cac phwong phéap diéu tri nay tiry theo loai bénh va mirc
dd bénh. Tuy nhién hoa tri 1a lya chon quan trong nhét cho bénh nhan ung thu khi
khéng thé phiu thuat.

Bendamustin, mot li€u phap héa hoc ndi tiéng lan dau tién duoc téng hop vao
nim 1963, bao gém gbc hoi cay nito alkyl héa va gdc benzimidazol gibng nhu purin
v6i thc dung twong tu purin dugc dé xuit (Barman Balfour JA, et al, Drugs 2001; 61:
631-640). Bendamustin dugc thé hién 13 c6 hoat tinh chinh chéng lai cac u limpho cép
thép (Herold M, et al., Blood, 1999; 94, Suppl 1: 262a), da u tiy (Poenisch W, et al.,
Blood 2000; 96, Suppl 1: 759a), v mdt s u rin (Kollmannsberger C, et al.,
Anticancer Drugs 2000; 11: 535-539). Ngoai ra, con c¢6 bao céo cho ring bendamustin
tao ra co ché gy chét té bao theo chuong trinh mdt cach hidu qua & céc té bao u
limpho (Chow KU, et al., Haematologica, 2001; 86: 485-493). Vao thang 3 nam 2008,
FDA cip gidy phép ban bendamustin dé diéu tri bénh bach ciu lympho bao man tinh
(chronic lymphocytic leukemia - CLL). Vo thang 10 nim 2008, FDA cip thém gidy
phép ban bendamustin dé didu tri ung thu hach bach huyét té bao B khéng dau (B-cell
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non-Hodgkin's lymphoma - NHL) ma d4 tién trién trong sudt hodc trong vong 6 thang

diéu tri bang rituximab hogc ché do chra rituximab.

Hoat tinh 1am sang cua Bendamustin khi 1a don chét va trong hdn hop véi cac
thudc trj liéu héa hoc va tri liéu mién dich khéc, két hop v6i sy thiéu tinh khang chéo
tiém 4n cta né voi nhidu chit héa tri khéc khién cho bendamustin 13 mot liéu phap hip
dan cho cac bénh nhan méi dugc chan doan va c6 khéi u 4c tinh huyét hoc khé chira.
[Leoni LM, Semin Hematol. 2011 Apr; 48 Suppl 1:S4-11]. Hién nay, Bendamustin c6
khoang 75 cudc thir nghiém 14m sang hoat tinh d6i véi nhiéu loai déu hiéu ung thu,
ching han u bach huyét, u limpho, ung thu phdi té bao nho, da u tay, MDS, ung thu
budng trimg, ung thu vi, va khéi u nio. Bendamustin, dugc ban bai Cephalon
(TREANDA™), ¢6 doanh s6 ban hang hang nim 1a 393 triéu d6 la My tai M§ vio
nam 2010, va hon 500 triéu d6 la M§ tai M§ vao nim 2011. Doanh s cao nhit vio
ndm 2014 ¢6 thé dat dén 1 ty d6 la M. Sw ddc quyén thi treong Bendamustin tai My

s& hét han vao nim 2015.

Mic du Bendamustin déng gép 16n cho phuong phép diéu tri ung thu, nhung
nhitng doc tinh gi6i han liéu ding va tinh khang thuéc cta né van con 13 nhitng rao

can 16n trong viéc sir dung trong 14m sang.

Trong nhitng nim gén day, histon deaxetylaza (HDAC - histone deacetylases)
ndi 1én nhu moét dich diéu tri bénh ung thu quan trong [Minucci, S. et al., Nat Rev
Cancer 2006, 6, 38-51]. Cac enzym HDAC & ngudi c6 18 chat déng phan dugc nhém
thanh nhém I-IV theo tinh dong déng trinh ty clia ching. Nhém I, II va IV duoc goi
chung 1a HDAC ¢4 dién bao gdm 11 thanh vién. Nhém IIl HDAC gdm 7 enzym v
chung phén biét véi céc thanh vién HDAC khéc, do d6 duoc goi béng thuat ngit duy
nhét 14 cAc sirtuin. Su trc ché enzym HDAC dén dén su axetyl héa histon ma duoc két
hop véi sur t6 chirc lai cia chromatin va déng vai tro then chét trong viée diéu tiét bidu
sinh s bi€u hién gen. Ngoai ra, cac chit trc ché HDAC da duoc thé hién 1a khoi phat
sy axetyl héa ctia nhiéu protein khong phai histon quan trong nhu HSP90, alpha-
tubulin, Ku-70, Bcl-6, importin, cortactin, p53, STATI1, E2F1, GATA-1 va NF-kB, ma
c6 thé 1am thay d6i nhiéu hé thdng phaét tin hiéu quan trong lién quan dén diéu tri ung

thu. Co ché hoat dong co ban cua cac chat e ché HDAC bao g6m su bi€t hoa, sy ham
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chu ky t€ bao, su Grc ché su stra chita ADN, su gdy ra co ché gay chét té bao theo
chuong trinh, su diéu chinh di 1én cta cé4c chit triét khdi u, su diéu chinh di xuéng cua
cac nhan t6 phat trién, cac yéu tb bat loi oxy hoda va su ty tiéu. Trong thap ky qua, mot
s6 lugng 16n chat e ché HDAC c6 chu tric khéc nhau da duge xac dinh va it nhat 12
chat rc ché HDAC hién dugc st dung trong céc thir nghiém 14m sang & ngudi dé didu
tri bénh ung thu, bao gdm axit béo mach ngin (axit valproic), cac hydroxamat (SAHA,
LBH589, PXD101, JNJ-26481585, ITF2357, CUDC-101), cé4c tetrapeptit mach vong
(FK-228), benzamit (MS-275), va nhiéu hop chit khac (CHR-3996, 4SC-201, SB939).
Trong s6 ching, SAHA va FK-228 d3 duoc phé duyét béi FDA My d st dung trong

diéu tri u limpho té bao T ¢ da tién trién.

WO0/2010/085377 d3 bao céo vé NL-101, mé6t din xuit Bendamustin hai nhém
chirc hang dau ma c6 kha ning e ché hiéu nghiém qu4 trinh HDAC. Ciu tric cia
thudc géc Bendamustien va NL-101 duoc thé hién dudi day:

HN-OH
(@)
/>_/_>*OH I\f @)
N
Cl\/\N@[N 01\/\N@[ﬁ

H Bendamustin H NL-101
Cl Cl

Thir nghiém sinh hoc cho thdy ring NL-101 tc ché manh mé enzym HDAC
(HDACI1 ICso 9 nM). NL-101 dugc giri dén NCI (NSC# 751447) @& sang loc kénh
dong té€ bao NCI-60. Dit liéu cho thiy ring NL-101 manh gép khoang x 25-100 14n so
v6i Bendamustin trong cac dong t& bao NCI-60 - 1a dong té bao dién hinh cta nhidu
loai bénh ung thu & ngudi. Séu muoi tri s6 Glso (mdi tri s6 cho mdi dong té bao) tao
nén vén tay cia NL-101 va dya vao vén tay nay, phan tich SO SANH duoc thuc hién
bang cach str dung thuit toan SO SANH trén trang web NCI DTP. Hé s tuong quan
Pearson (PCC) >0,8 chi ra hon 65% dong y vé cac dang d6 nhay cua hai hgp chat va
kha ning c6 thé xay ra 16n cia co chit tac dung chung. Két qua SO SANH cho thy
ring d4u in ciia NL-101 khong twong quan nhiéu véi hop chat bit ky trong s cac hop
chét tong hop NSC (>140,000). Trén thuc té, hop chat phu hop nhét 1a epidoxoform
(d&n xuét doxorubixin) véi PCC 1a 0,676. Su so sanh truc tiép gitta NL-101, v mu tac

nito truyén théng (vi du, bendamustin, melphalan, va clorambuxil) thé hién hé sb
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trong quan yéu (PCC < 0,483). Két qua SO SANH ndy goi y rang NL-101 khong chi
12 mu tac nito truyén thdng khic ma con s& hitu céc tinh nang co hoc dgc dao ma phan
biét n6 véi cac chit alkyl héa ADN truyén théng. Néi cach khac, NL-101 duoc hi
vong 1a khong khang chéo véi cac chit alkyl ADN truyén théng. Do dé, NL-101 c6
thé c¢6 ung dung tiém 4n rong cho cac bénh nhan ung thu - nhitng ngudi khang, tai phat
hodc khé chita véi cac chit alkyl héa ADN truyén théng nhu bendamustin, melphalan,

cisplatin, va temozolomit.

Chung t6i da phét trién ché pham thé hé thir nhét cia NL-101 cho nghién ctu
trén co thé séng, ché phdm nay chua 6mg/ml NL-101 trong hé dém (1,5% axit
axetic/0,2% NaOH) véi tri sb pH la khoang 4. Nghién ciru trén dong vat st dung ché
phdm thé hé thir nhit cua NL-101 cho thdy hiéu qua tuyét voi trén co thé sdng & cac
md hinh dong vat nhuw md hinh bénh bach cdu nguyén bao lympho cap duong tinh véi
nhiém séc thé Philadelphia khéng imatinib (Ph+ ALL) va ung thu phdi. Ph+ ALL 13
bénh bach cau phd bién & ngudi 16n (035% ALL & nguoi 16n) va mang tién lugng
bénh x4u. Vincristin (VCR), doxorubixin (Dox), xytarabin (AraC), va
xyclophosphamde (CTX) 12 liéu phap hoéa hoc truyén théng dé didu tri Ph+ ALL. Dit
liéu ciia chiing t6i cho thay rang liéu ding don NL-101 (60mpk) c6 tinh hiéu qua trén
co thé séng t6t hon nhiéu so véi bendamustin, SAHA, VCR, Dox, AraC, va CTX (mdi
liéu tai MTD) trong md hinh Ph+ ALL khang imatinib. Viéc dinh lurong hang tudn
NL-101 & liéu dung 60mg/kg c6 hiéu qua tuong ty nhu Sprycel, Sprycel 13 thudc nhim
dong thir hai dugc phé duyét béi FDA dé diéu tri Ph+ ALL. Tuy nhién, khong may 1a
ché pham thé hé thir nhat cia NL-101 ¢6 nhimg nhugc diém 16n, ching han tri s pH
thép, kha ning két tiia sau tiém, va mot loat céc tac dung phu (vi du, dudi chudt bi tén
thurong sau khi tiém duong tinh mach va d6i khi chuét chét dot ngdt sau khi tiém
nhanh dudng tinh mach do doc tinh 1én tim). Do d6, rat can phat trién mot ché phém
thé hé méi ciia NL-101 ma c6 thé khic phuc thiéu s6t ctia ché phdm thé hé thir nhit, cu
thé 13 doc tinh 1én tim, va c6 thé duoc st dung trong cac thir nghiém 14m sang & nguoi

trong twong lai.

Ban chit ky thuit ciia sang ché
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Muc dich ciia sng ché 1 @& xuét dugc phim dé diéu tri bénh ung thu.

Pé dat duoc muc dich trén, sang ché dé cap dén ché phim bao gdm (a)

xyclopolysacarit va (b) hop chit c6 cong thire (I), hodc mubi duogc dung cta no:

0]
_OH
@ZMN
m H
Xz\/\N/

X, Cong thue (1)

Trong cong thitc I, m1a 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, hoic 16; Z dugc x6a,
C(RaRv), O, S, C(0), N(Ra), SOz, OC(0), C(0)0, 0SO2, S(02)0, C(0)S, SC(0),
C(O)C(0), C(O)N(Ra), N(Ra)C(O), S(O2)N(Ra), N(R)S(02), OC(O)N(R.),
N(R2)C(0)O, N(Ra)C(0)S, hodc N(Rz)C(O)N(Ry), trong d6 mdi nhém trong sb R, va
Ry ddc 1ap 1a H, alkyl, alkenyl, hodc alkynyl; X va X» doc 1ap 1 halo hosic OSOR.,
trong do Rc 1a alkyl, alkenyl, hodc alkynyl; va Q 1a xycloalkyl, heteroxycloalkyl,
xycloalkenyl, heteroxycloalkenyl, aryl, hodc heteroaryl, mdi nhém trong sb chung doc
lap tuy y dugc thé bang alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl,
xycloalkenyl, heteroxycloalkenyl, aryl, heteroaryl, halo, nitro, oxo, —C=NH, Xyano,
alkyl-R4, ORq4, OC(O)R4, OC(O)OR4, OC(O)SRy, SRy, C(O)R4, C(O)ORy4, C(O)SRy,
C(O)NRcRt, SOR4, SO2R4, NReRf, hodc N(Re)C(O)Ry, trong dé6 mdi Ra, Re, va Ry, doc
lép 1a H, alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl, aryl, heteroaryl, halo,

Xyano, amin, nitro, hydroxy, hoac alkoxy.

MOt tap con ctia cac hop chit mo ta trén day bao gdm cac hop chat trong d6 X;
va Xz doc 1ap 1a halo; Z dugc loai bo, CHz, O, CO, NH, SO,, OC(0), C(0)0, C(0)S,
NHC(0O), C(O)NH, OC(O)NH, NHC(0)O, hoac NHC(0)S; m 14 5, 6, 7, hoic 8; va Q
13 aryl hodc heteroaryl 9-10 nguyén tir.

Mot tAp con uu tién ctia cac hop chit mé ta trén day c6 cong thirc (II):
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/©:N NH
Xl\/\N I\f m
H Cong thue (IT)

X , trong d6 Ry va Ro doc 1ép 1a H, alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxycloalkyl, halo, -C=NH, amin, xyano, hydroxy, hoéc alkoxy.

Hop chét duge wu tién nhét ciia hop chit mé ta trén day cé cong thire (I1I) (tae
la NL-101):

HNOH
/ 0O

Qe

(g Cong thue (III)

Theo khia canh khéc, mudi dugc dung l1a mudi hydroclorua, mudi hydrobromua,
metansulfonat, toluensulfonat, axetat, fumarat, sulfat, bisulfat, sucxinat, xitrat,
phosphat, maleat, nitrat, tatrat, benzoat, bio carbonat, carbonat, mudi natri hydroxit,
mudi canxi hydroxit, mubi kali hydroxit, mudi tromethamin, hodc cac hdn hop cua
chung. Mudi duoc dung dugc uu tién hon 1a mudi hydroclorua, metansulfonat,
toluensulfonat, axetat, sucxinat, xitrat, maleat, tatrat, hodc cac hon hop ciia chung.

Mudi dugc dung duge uu ti€n nhat 1a muoi axetat.

Theo khia canh khac, xyclopolysacarit dugc uu tién 1a a-xyclodextrin hodc dan
xuét ctia no, B-xyclodextrin hodc din xuét ciia nd, va y-xyclodextrin hodc dan xut cua
né. Xyclopolysacarit dugc uwu tién hon 1a B-xyclodextrin hodic din xuit cua né.
Xyclopolysacarit dwgc wu tién nh4t 13 hydroxypropyl B-xyclodextrin, hoic
sulfobutylete B-xyclodextrin.

Nhu duge thé hién duéi day trong vi du 6, ngac nhién phat hién ra réng ché
pham chira NL-101 va hydroxypropyl B-xyclodextrin ¢ thé 1am giam dang ké doc
tinh 1én tim trén co thé séng. Hon nita, nhu duoc thé hién dudi day trong vi du 10,
trong md hinh A549 ghép ngoai lai NSCLC, dong vat duoc diéu tri béng ché phém
chita NL-101 va hydroxypropyl B-xyclodextrin thé hién kich thu6c u giam dang ké so

v6i dong vat dugc dicu tri bang thudc goc Bendamustin va nhom ta duge.
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Ché pham theo sang ché hiru ich trong didu tri cho bénh nhén cé khéi u. Cac
hop chét theo sang ché ciing c6 thé hitu ich trong viéc ngin ngira va diéu tri bénh mién
dich.

Céc tAc gia sang ché nay cling mé ta phuong phép diéu tri ching rdi loan khéi u
(vi dy, ung thu, hoi chimg loan san tiy, hodc bénh téng sinh tily xwong) bang cach cho

dbi tuong can diéu tri ding mot lugng hiru hiéu ché phém cua cac hop chét néu trén.

Hon nita, c4c tac gia sang ché nay ciing mo ta phuong phap diéu trj bénh mién
dich (vi du, viém khép dang thap va da xo cimg) bang cach cho ddi twong can didu tri

dung mot lugng hitu hiéu ché pham chira cac hop chét néu trén.

Chi tiét v& mot hodc nhidu phuong 4n cia sang ché dugc trinh bay trong phin
md ta dudi day. Cac du hiéu, dbi twong va uu diém cia sang ché s& rd rang tir phan
mod ta va cac diém yéu ciu bao ho.
M5 ta chi tiét sang ché

Theo phuong 4n thi nhit, sang ché d& xuit ché pham chira (a) xyclopolysacarit,
va (b) hop chat c6 cong thirc (I) duge minh hoa & trén, hodc cac ddng phén hinh hoc
clia n6, cac chat ddng phan dbi anh, cac chét ddng phan khong d6i quang, cac raxemat,

cac muoi dugc dung, tién dugc chat va cac solvat cta chiing.

Theo phuong én wu tién, séng ché dé xuét ché phdm chta (a) xyclopolysacarit,
va (b) hop chét c6 cong thuc (II) duge minh hoa trén day, hodc cic chat ddng phan
hinh hoc, chit dong phan dbi anh, chét ddng phan khong ddi quang, cic raxemat, cac
mudi duge dung, cac tién dugc chit va céc solvat clia né.

Theo phuong én dugc uu tién nhat, sang ché d& xuét ché phim chira (a)
xyclopolysacarit, va (b) hop chit ¢6 cong thuc (I1I) dwoc minh hoa trén day, hodc cac
chit dong phan hinh hoc, chit ddng phan dbi anh, chit dong phan khong déi quang,

cac raxemat, cac mudi dugc dung, cac tién dugc chat va cac solvat ciia no.

Cac hop chat vi du duge md ta & day bao gdm, nhung khong gi6i han &:
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Q OH HN-OH
NH
/ / O
gn b
Y/,
Chi~ N Cl\/\N/©:N’
Cl S, Cl ’
Q OH HN-OH
NH
— O
) @N/ﬁ
CIV\N/C[N/ Cl\/;\] N
g N |
QO OH -
N HN-OH
~ N 0
Igw g%
Cl\/\N I\I/ Cl\/\N I\{
¢ ¢ |
HN-OH HN-OH
’ F ﬁ ’
KIN JiIN
\ N
Chi~N N Chi~ N
\
Cl , Hoic Cl

Céc hop chét theo sang ché c6 thé chira mot hoic nhiéu nguyén tir carbon
khong d6i ximg. Theo d6, céc hgp chét c6 thé tdn tai 1a cac chét ddng phan khong dbi
quang, chat dong phan dbi anh hoac hén hop ciia chiing. Sy tdng hop céc hop chit ¢6
thé str dung raxemat, c4c chit d6ng phan khong ddi quang hoic céc chit ddng phén d6i
anh 1am nguyén liéu ban d4u hodc 1am chit trung gian. C4c hop chét dong phan khong
d6i quang c6 thé duoc tach ra bang phuong phép sic ky hodc két tinh. Tuong tu, cac
hén hop déng phan ddi anh c6 thé duge tach ra bang cach st dung k¥ thuat gibng nhau
hodc cac k¥ thuat khac da biét trong linh vuc. Mbi nguyén tir trong sd cac nguyén tir
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carbon khong d6i xirng c6 thé 1a c6 cau hinh R hoéc S va ca hai cau hinh nay déu nim

trong pham vi cla sang che.

Nén biét rang cac hop chét cia sang ché c6 thé ton tai va ty ¥ dugc sir dung &
dang mudi, solvat va tién duoc chit ma duoc bién ddi trén co thé séng thanh cac hop
chét cua sang ché. Vi dy, ndm trong pham vi ctia sang ché 1a sy bién ddi cac hop chit
theo sang ché thanh va st dung ching & dang cac mubi duoc dung cta ching dugc
dan xuét tir cac axit va bazo hitu co va vo co khac nhau theo cac quy trinh d3 duoc biét

10 trong linh vuc k¥ thuét.

Khi cac hgp chét cia sang ché c6 dang bazo ty do, cac hop chét c6 thé duoc
diéu ché 13 mudi bd sung axit duoc dung bang cach cho dang bazo tu do cia hop chét
phén g véi axit vo co hodc hitu co, vi du, cac hydrohalogenua nhu hydroclorua,
hydrobromua, hydroiodua; céc axit v co khac va cac mubi twong tmg nhu sulfat,
nitrat, phosphat, v.v.; va alkyl va cac monoarylsulfonat nhu etansulfonat,
toluensulfonat va benzensulfonat; va cac axit hiru co khic va cac mudi tvong tmg cta
chung nhu axetat, tatrat, maleat, suxinat, xitrat, benzoat, salixylat va ascorbat. Cac
mudi bd sung axit khac theo sang ché bao gdm nhung khong chi han ché &, adipat,
alginat, arginat, aspartat, bisulfat, bisulfit, bromua, butyrat, camphorat,
camphorsulfonat, caprylat, clorua, clobenzoat, xyclopentanpropionat, digluconat,
dihydrophosphat, dinitrobenzoat, dodexylsulfat, fumarat, galacterat (tir axit mucic),
galacturonat, glucoheptonat, gluconat, glutamat, glyxerophosphat, hemisuxinat,
hemisulfat, heptanoat, hexanoat, hipurat, hydroclorua, hydrobromua, hydroiodua, 2-
hydroxyetansulfonat, iotua, isethionat, iso-butyrat, lactat, lactobionat, malat, malonat,
mandelat, metaphosphat, metansulfonat, metylbenzoat, monohydrophosphat, 2-
naphtalensulfonat, nicotinat, nitrat, oxalat, oleat, pamoat, pectinat, persulfat,
phenylaxetat, 3-phenylpropionat, phosphat, photphonat va phtalat. Phai céng nhan
rang dang bazo ty do thuong khac véi céc dang mudi twong tmg cia ching mdt chut
vé cac dic tinh vat Iy nhu tinh tan trong dung moi phan cuc, nhung mit khac cac mudi

tuong duong voi cac dang bazo ty do twong Ung v6i cac muc dich theo sang ché.

Khi cac hop chat theo sang ché cé dang axit tu do, mubi cong bazo dugc dung

c6 thé dugc didu ché bang cach cho dang axit tw do cta hop chét phan tng v6i bazo
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hitu co hodc vé co duge dung. Céc vi du vé cac bazo nay 1a cac hydroxit kim loai kiém
gbm kali, natri va céc liti hydroxit; cac hydroxit kim loai kiém thd nhu cac bari va
canxi hydroxit; cac alkoxit kim loai kiém, vi du, kali etanolat va natri propanolat; va
cac bazo hitu co khdc nhau nhu amoni hydroxit, piperidin, dietanolamin va N-
metylglutamin. Ngoai ra con bao gdbm cac mudi nhém cia cac hop chat theo sang ché.
Céc mubi bazo khéc theo sang ché bao gbm, nhung khong gi6i han & mubi déng, mudi
st IT, mubi sit I11, mudi liti, mudi magie, mudi mangan III, mudi mangan II, mubi kali,
mubi natri va mudi kém. Céc mubi bazo hitu co bao gbdm nhung khong chi han ché &,
mudi cua cac amin bic hai va bic ba, cac amin duoc thé gém cac amin dugc thé x4y ra
ty nhién, cic amin vong va cac nhya trao ddi ion co ban, vi du arginin, betain, caffein,
cloprocain, colin, N,N’-dibenzyletylendiamin (benzathin), dixyclohexylamin,
dietanolamin, 2-dietylaminoetanol, 2-dimetylaminoetanol, etanolamin, etylendiamin,
N-etylmorpholin, N-etylpiperidin, glucamin, glucosamin, histidin, hydrabamin, iso-
propylamin, lidocain, lysin, meglumin, N-metyl-D-glucamin, morpholin, piperazin,
piperidin, nhya polyamin, procain, cic purin, theobromin, trietanolamin, trietylamin,
trimetylamin, tripropylamin va tris-(hydroxymetyl)-metylamin (trometamin). Phai
cong nhén ring cac dang axit tw do thuong khac mot chut so v6i cac dang mubi twong
ung vé céc dac tinh vat 1y nhu d6 hoa tan trong dung moéi phan cyc, nhung mit khac
cac mudi trong dwong véi cac dang axit tw do twong ng voi cac myc dich theo sang

ché.

Céc hop chit theo sang ché ma bao gdm cac nhém chira nito bazo c6 thé duogc
thé bon bac bang cc chét nhu (Ci4) alkyl halogenua, vi du, metyl, etyl, iso-propyl va
tert-butyl clorua, bromua va iotua; di-(Ci4) alkyl sulfat, vi du, dimetyl, dietyl va
diamy] sulfat; alkyl halogenua, vi du, dexyl, dodexyl, lauryl, myristyl va stearyl clorua,
bromua va iotua; va aryl (Ci.4) alkyl halogenua, vi du, benzyl clorua va phenetyl
bromua. Cac mudi niy cho phép didu ché ca hop chit hoa tan trong nudc va hoa tan

trong dau theo sang ché.

CAc hop chét theo sang ché ma bao gdm céc nguyén tir nito bac ba c6 thé duogc
oxy héa biang cac chét nhu hydro peroxit (H202), axit ciia Caro hodc cac peraxit nhu

axit meta-Cloperoxybenzoic (mCPBA) dé tao thanh amin oxit. CAc amin oxit ciia cac
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chét chdng ung thu da dugc phat trién 14 cac tién dugc chét va c6 thé hoa tan trong

nudc.

Cac dan xuét tién dugc chit ciia cac hop chét theo sang ché c6 thé duoc didu
ché bang cach bién ddi cac phan tir thé ctia cac hop chét theo sang ché ma sau d6 dugc
chuyén hoa thanh phan tir thé khac trén co thé sbng. Luu ¥ rang trong nhiéu trudng
hop, ban than tién duoc chit cling ndm trong pham vi cia cac hop chét theo sang ché.
Vi du, c4c tién dugc chit c6 thé dwoc diéu ché biang cach cho hop chét phan tng véi
chét carbamyl héa (vi du, 1,1-axyloxyalkyl carbonocloridat, para-nitrophenyl carbonat,
hodc tuong tur) hodc chét axyl héa. Cac vi du khac vé phuong phap diéu ché tién dugc
chit dugc mé ta trong Saulnier et al. (1994), Bioorganic va Medicinal Chemistry
Letters, Vol. 4, p. 1985.

Cac xyclopolysacarit: cac xyclopolysacarit ma c6 thé duoc sir dung trong thuc
tién sang ché bao gdém cac xyclodextrin, xyclomannin, xycloaltrin, xyclofructin va
twong ty. N6i chung, c4c xyclopolysacarit chira tir 6 dén 8 don vi dudng duoc wu tién.
Trong sb cac xyclopolysacarit dugc wu tién ma c6 thé duoc su dung 1a cac

xyclodextrin.

Céac xyclodextrin 13 cac oligome mach vong ciia dextroza vé6i cdu tric nén cut
gbm khoang bén ngoai wa nudc va khoang bén trong ky nuée. Xyclodextrin c6 thé tao
thanh phirc hé bao thé véi phan tir khach bang cach phirc hop véi tht ca hodc mot phan
clia phan tir khach khong wa nuéc & bén trong khoang ciia né. Kich thuéc cia 18 hdng
dugc x4c dinh bang sé lugng don vi glucopyranoza trong xyclodextrin. Cac alpha-(a),
beta-(B), va gamma-(y) xyclodextrin 13 cac xyclodextrin phd bién nhét va lan luot c6 6,
7 va 8 don vi glucopyranoza. Do céc xyclodextrin ty nhién cé tinh hoa tan trong nuéc
tuong d6i thap va két hop véi doc tinh nén cac din xuét xyclodextrin bién ddi héa hoc
da dugc phat trién dé khic phuc cdc han ché nay. Cac din xuét xyclodextrin nay
thuong co su bién dbi héa hoc & mot hodc nhiéu trong s6 cac nhém hydroxyl & vi tri 2,
3, hodc 6. Cac din xuit xyclodextrin vi du dugc mé ta trong patent US s6 5,134,127;
5,376,645; 5,571,534; 5,874,418; 6,046,177 va 6,133,248, ndi dung cua cac tai liéu

nay dugc két hop trong ban mé ta nay bing sy vién din. Nhu dugc sir dung & day,

nn nn

thuét ngit "xyclodextrin," "a-xyclodextrin," "B-xyclodextrin va "y-xyclodextrin" nhim
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bao ham cac xyclodextrin khong bién ddi ciing nhu cac din xuét bién ddi héa hoc clia
né. Cac ché pham cua sang ché bao gdm phirc hé bao thé cua xyclodextrin va hop chit
co cac cong thuc (1), (IT) hoac (I11).

Theo phuong 4n khéc, ché phidm chua hop chit c6 cong thtre (1), (II), hodc (II1)
voi néng d6 hitu hiéu tri liéu.
Theo mot phuong 4n ciia séng ché, ché phim chira xyclodextrin dugc chon tir

nhém gdm a-xyclodextrin, B-xyclodextrin va y-xyclodextrin.
Theo phuong 4n khéc, xyclodextrin 13 B-xyclodextrin va y-xyclodextrin.
Theo phuong an bd sung, xyclodextrin 1a B-xyclodextrin.

Theo phuong é4n khic nita, xyclodextrin dugc chon tir nhém gdm
hydroxypropyl-B-xyclodextrin (Pitha et al, J Pharm Sci, 84 (8), 927-32 (1995)) va p-
xyclodextrin dugc din xuit sulfobutyl (vi du dugc md ta trong cac patent My sd
5,134,127; 5,376, 645; 5,874,418; 6,046,177 va 6,133,248). .

Theo phuong én khéc, xyclodextrin 1a hydroxypropyl B-xyclodextrin.

Theo phuong 4n khac cia sang ché, xyclodextrin Ia sulfobutylete-f-

xyclodextrin.

Céc xyclopolysacarit dugc uu tién bao gdm nhung khong chi han ché ¢, B-
xyclodextrin dugc thé 2-hydroxy-N,N,N-trimethylpropanamoni, B-xyclodextrin dugc
carboxymetyl hoa, B-xyclodextrin dugc O-phosphat hoa, succinyl-(2-hydroxy)propyl-
betaxyclodextrin, B-xyclodextrin dugc sulfopropyl hoa, heptakis(6amino-6-deoxy)-B-
xyclodextrin, B-xyclodextrin dugc O-sulfat hoa, va 6-monodeoxy-6-mono(3-hydroxy)

propylamino-B-xyclodextrin;

Xyclodextrin ¢6 thé dugc bao gdm trong mot lwong ma lam tang do hoa tan cua
hop chét hoat tinh trong ché phdm. Theo mot phuong an, lugng xyclodextrin dugc bao
gdm trong ché phim 14 lwong ti thiéu cin dé hoa tan thuéc trong ché phim. Theo
phuong én wu tién, ché phdm 1a ché phdm dang tiém va lugng xyclodextrin dugc bao

gdm trong ché phim 1a lugng xyclodextrin téi thiéu cin d& hoa tan thuéc.
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Dé xac dinh lugng xyclodextrin t6i thiéu cin dé hoa tan hop chét c6 cong thirc
I-I11, c6 thé tién hanh v& dd thi biéu dién tinh hoa tan cta hop chét so véi néng do
xyclodextrin. Béng cach noi suy hodc ngoai suy tir dd thi, ché phém c6 thé dugc didu
ché sao cho chira lwong xyclodextrin nhé nhat cn dé hoa tan ndng do mong muén ciia

hop chét hoat tinh.

Theo mdt phuong 4n, ché phdm bao gdm it nhét 2,5% (trong lwong/thé tich) cua
xyclodextrin. Theo phuong 4n khéc, ndng d6 bao gdm it nhit 5% xyclodextrin. Theo
phuong 4n khéc, ché phim bao gdm it nhit 10% xyclodextrin. Theo phuong an khéc,
ché pham bao gbm tir 2,5 dén 40% xyclodextrin. Theo phuong én khéc nita, ché phdm
bao gdm tir 5% dén 20% xyclodextrin. Theo phuong an khac, ché phdm bao gbm it
nhit 7,5% dén 15% xyclodextrin. Theo phuong 4n khac nita, ché phim bao gbm tir
10% xyclodextrin.

Theo mot phuong an, ché phim bao gdm it nhét 2,5% (trong luwong/thé tich) cua
B-xyclodextrin. Theo phuong 4n khac, ché phim bao gdm it nhit 5% B-xyclodextrin.
Theo phuong 4n khéc, ché phdm bao gdm it nht 10% B-xyclodextrin. Theo phuong é4n
khac, ché phim bao gbm tir 2,5% dén 40% B-xyclodextrin. Theo phuwong 4n khéc, ché
phim bao gdm tir 5% dén 20% B-xyclodextrin. Theo phuong 4n khac, ché phidm bao
gbm tir 7,5% dén 15% B-xyclodextrin. Theo phuong an khéc, ché‘phém bao gdbm 10%

B-xyclodextrin.

A Theo mdt phuong 4n, ché phdm bao gdm it nhat 2,5% (trong lugng/thé tich) cua
hydroxypropyl B-xyclodextrin hoac sulfobutylete B-xyclodextrin. Theo mdt phuong an,
ché phdm bao gdm it nhét 5% hydroxypropyl B-xyclodextrin hodc sulfobutylete B-
xyclodextrin. Theo mdt phwong 4n, ché phdm bao gdm it nhat 10% hydroxypropyl B-
xyclodextrin hogc sulfobutylete B-xyclodextrin. Theo mt phuwong 4n khéc, ché phim
bao gdm tir 2,5 dén 40% hydroxypropyl B-xyclodextrin hodc sulfobutylete pB-
xyclodextrin. Theo mdt phuwong 4n khac, ché phim bao gdm tir 5% dén 20%
hydroxypropyl B-xyclodextrin hodc sulfobutylete B-xyclodextrin. Theo phwong &n
khac, ché phdm bao gdm 7,5% dén 15% hydroxypropyl B-xyclodextrin hoic
sulfobutylete B-xyclodextrin. Theo phuong 4an khac, ché phdm chia 10%
hydroxypropyl B-xyclodextrin hoac sulfobutylete B-xyclodextrin.
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Theo mdt phuong 4n, ché phdm con bao gdm chét didu chinh ndng d6 pH. Theo
mot phuong én, chit diéu chinh néng dd pH 12 mot hoac nhiéu axit, bazo hodc mubi.
Vi du vé& céc axit ma c6 thé bao gdm trong ché phdm bao gdm céc axit v co nhu axit
clohydric, axit sulfuric, axit photphoric, ho#c cdc hdn hop cia chiing, va céc axit hitu
co nhu axit xitric, axit L(-)-malic va axit L(+)tartaric hodc cac hdn hop ciia ching. Vi
du vé& cac bazo ma c6 thé duge bao gbm trong ché phim bao gdm natri hydroxit, kali
hydroxit, tromethamin, hodc cac hdn hop ciia ching. Cac vi du vé mudi ma c6 thé
duogc bao gé)m trong ché phém bao gém natri bi carbonat, natri carbonat, natri Xitrat,
hodc hdn hgp ciia chiing. Theo phuong an khéc, ché pham bao gdm mét hodc nhiéu
chit diéu chinh pH c¢6 khoang pH ndm trong khoang tir 6,0 dén 9,0, t6t hon 1a tir 7,0
dén 8,0.

Phuong 4n khéc cla sang ché 1a dang liéu dung dugc dung ma bao gém dugc
phim chira tir 5 dén khoang 500mg hop chét c6 cong thirc (I-III). Cong thire duge wu

tién hon 13 cong thic (II), va cdng thirc dugc wu tién nhét 1a cong thire (I1I).

Theo mét phuong 4n khéc, ché phdm chira dextran. Theo mot phuong &n khac
nita, ché phdm chta dextran véi lwgng ndm trong khoéng tir khodng 1% dén khoang
5% trong lugng/thé tich. Theo mdt phuong 4n khac, ché phidm chtta dextran trong

lwgng nim trong khodng tlr khoang 2% dén khoang 4% trong lugng/thé tich.

T4 dugc tro bat ky ma thudng dugc sit dung 1am chét mang hodc chét pha loang
¢6 thé dugc sir dung trong ché phim cua sang ché nhu dudng, ruou da chic, cac
polyme hoa tan, mudi va cac lipid. Pudng va rugu da chirc ma c6 thé duge s dung
bao gdm, nhung khéng gi6i han & lactoza, sucroza, mannitol, va sorbitol. Minh hoa vé
cic polyme hoa tan ma c6 thé dugc sur dung la polyoxyetylen, poloxamer,
polyvinylpyrrolidon, va dextran. Cac mubi hitu ich bao gdém nhung khong han ché &
natri clorua, magie clorua, va canxi clorua. Céac lipid ma c6 thé duoc sir dung khong
gi6i han & céc axit béo, este clia axit béo glyxerin, cac glycolipid, va céc photpholipid.

Ngoai ra, cac ché phﬁm c6 thé con bao gém cac chit két dinh (vi du, acacia,
tinh bdt ngd, gelatin, carbomer, etyl xenluloza, guar gum, hydroxypropyl xenluloza,
hydroxypropyl metyl xenluloza, povidon), chat phan tan (vi dy, tinh bjt ngo, tinh bot

khoai téy, axit alginic, silicon dioxit, croscarmelloza natri, crospovidon, guar gum, tinh
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bot natri glycolat, Primogel), cac chit dém (vi du, tris-HCL, axetat, phosphat) cé do
pH va ndng d6 ion khac nhau, cac chit phu gia nhu albumin hoic gelatin dé ngin sy
hép thu cho cac bé mat, cac chat téy (vi du, Tween 20, Tween 80, Pluronic F68, mubi
cua axit mat), cac chét uc ché proteaza, cac chét hoat dong bé mit (vi du, natri lauryl
sulfat), cac cht ting cudng sy thdm thiu, cic chit hoa tan (vi du, glyxerin, polyetylen
glyxerin, cac xyclodextrin), chat boi tron (vi du silic dioxit thé keo), cac chdt chéng
oxy hoa (vi du axit ascorbic, natri metabisulfit, hydroxyanisol butyl héa), cac chat én
dinh (vi du hydroxypropyl xenluloza, hydroxypropylmetyl xenluloza), cac chit lam
tdng d0 nhét (vi du carbomer, silic dioxit thé keo, etyl xenluloza, guar gum), cac chit
lam ngot (vi du sucroza, aspartame, axit citric), chit tao mui (vi du dau bac ha cay,
metyl salixylat, hoic huong vi cam), chit bao quéan (vi du Thimerosal, rugu benzyl,
paraben), chit boi tron (vi du axit stearic, magie stearat, polyetylen glycol, natri lauryl
sulfat), chat hd trg chay (vi du silic dioxit thé keo), cic chat déo (vi du dietyl phthalat,
trietyl xitrat), chit nhii héa (vi du carbome, hydroxypropyl xenluloza, natri lauryl
sulfat), cac chit phi polyme (vi du c4c poloxamer hodc poloxamin), cac chit phu va

tao mang (vi du etyl xenluloza, acrylat, polymethacrylat) va/hodc chat ta duoc.

Theo mot phuong 4n, cac ché phim dugc didu ché véi cac chit mang giup bao
vé hop chét khéi sy nhim bin nhanh chéng tir than, vi du ché phdm gi4i phéng c6
kiém soat, bao gdbm mé ciy va cac hé théng phan phdi vi két bao. Céc polyme thoai
bién sinh hoc, tuong thich sinh hoc ¢é thé dugc st dung, vi du etylen vinyl axetat, cic
polyanhydrit, axit polyglycolic, colagen, polyorthoeste, va axit polylactic. Cac phuong
phap diéu ché ché phdm nay s& r5 rang d6i v6i ngudi 6 trinh d6 trong linh vuc. Ngoai
ra, cac vit lidu c6 thé mua dugc trén thi truong cua Alza Corporation va Nova
Pharmaceuticals, Inc. Huyén phu liposom (bao gdm céc liposom nhim dich cac té bao
bi nhiém véi céc khang thé don dong dén cac khang nguyén virut) cling c6 thé dugc sir
dung 1am chat mang dugc dung. Ching c6 thé duoc diéu ché theo cac phuong phéap da
biét rd boi nhitng ngudi ¢ hidu biét trong linh vuc k¥ thuat, vi du nhu duoc mo ta

trong patent M§ sb 4,522,811.

Ché phim cua sang ché c6 thé duge didu ché bang cach tron dung dich chira
xyclopolysacarit v6i dung dich gdc ctia hop chit ¢ cong thirc (I). Hon hop tao thanh
nay dugc tron manh va tuy ¥ duge dua vao hoat dong clia séng siéu am dé thu duoc
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dung dich nuéc ddng nhét va can bang. Tét hon 13, ché pham cudi cing duge loc trude
khi dugc str dung dé tiém. Ché phém c6 thé tuy y dugc lam kho dong lanh dé tao ra vat

liéu rin thich hgp cho sy hoa tan trong méi truong tiém trude khi st dung ché phim.
Céc dinh nghia

"Axyl" cé nghia 14 carbonyl chira phan tir thé ¢ cong thirc -C(O)-R trong d6 R
12 H, alkyl, vong carbo, di vong, alkyl dugc thé vong carbo hoic alkyl duge thé di
vong trong d6 alkyl, alkoxy, vong carbo va di vong nhu dugc xac dinh trong ban mé
ta nay. Cac nhém axyl bao gébm alkanoyl (vi du axetyl), aroyl (vi du benzoyl), va

heteroaroyl.

“Bé0” c6 nghia 1a gdc c6 dic diém 1a su sip xép mach thing hodc phan nhanh
clia cac nguyén tir carbon va cé thé bio hoa hodc khong bio hoa mot phéan v6i mot
hozc nhiéu lién két d6i hoic ba.

Thuat ngir “alkyl” chi hydro carbon mach thing hoic phan nhanh chta 1-20
nguyén tir carbon (vi du Ci-Cio). Céc vi du vé alkyl bao gdm nhung khong chi han
ché &, metyl, metylen, etyl, etylen, n-propyl, i-propyl, n-butyl, i-butyl, va t-butyl.
Thuat ngit “alkenyl” chi hydro carbon mach thang hoic phan nhanh chira 2-20 nguyén
tir carbon (vi du C-Cio) hodc médt hodc nhidu lién két déi. Céc vi du v& alkenyl bao
gbm nhung khong chi han ché &, ethenyl, propenyl, va allyl. Thuét ngit “alkynyl” chi
hydro carbon mach théng hodc mach nhénh chira 2-20 nguyén tir carbon (vi du C>-Cio)
va mdt hoic nhiéu lién két ba. Vi du vé alkynyl bao gdm nhung khong chi han ché &,
etynyl, 1-propynyl, 1- va 2-butynyl, va 1-metyl-2-butynyl. Thut ngt “alkylamino” chi
~N(R)-alkyl trong @6 R c6 thé 1a H, alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl,
heteroxycloalkyl, heteroxycloalkenyl, aryl, hodc heteroaryl. “Alkoxy” nghia 1a gbc
oxy chira phan tir thé alkyl khac. "Alkoxycarbonyl " c¢6 nghia 1a nhém alkoxy dugc
gin v6i nhém carbonyl . "Oxoalkyl" cé nghia 13 alkyl, tiép tuc dugc thé bang nhém
carbonyl . Nhém carbonyl co thé 13 aldehyt, keton, este, amit, axit, hodc axit clorua.

Thuat ngit “xycloalkyl” chi hé vong hydro carbon bio hoa cé 3 dén 30 nguyén
tt carbon (vi dy, C3-Ci12). Vi du vé xycloalkyl bao gdm nhung khéng chi han ché &,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl. Thuét

ngit “xycloalkenyl” chi hé¢ vong hydro carbon khong thom c6 tir 3 dén 30 nguyén tir
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(vi dy, C3-Ci2) v mdt hodc nhiéu lién két d6i. Vi du bao gbdbm xyclopentenyl,
xyclohexenyl, va xycloheptenyl. Thuat ngir "heteroxycloalkyl" chi hé vong cé 5-8
nguyén tir khdng thom, hé vong hai vong c6 8-12 nguyén tir hodc hé vong ba vong cé
11-14 nguyén tr c6 mot hogc nhiéu di vong (vi du O, N, S, P, hoic Se). Vi du vé cac
nhém heteroxycloalkyl bao gdm nhung khong chi han ché &, piperazinyl, pyrrolidinyl,
dioxanyl, morpholinyl, va tetrahydrofuranyl. Thuit ngit "heteroxycloalkyl" chi hé
vong vong don ¢6 5-8 nguyén tir khong thom, hé vong hai vong ¢ 8-12 nguyén tir
hozc hé vong ba vong c6 11-14 nguyén tir c6 mot hoic nhidu di vong (vi du O, N, S, P,

hoac Se) va mot hodc nhiéu lién két doi.

Thuét ngit “aryl” chi h¢ vong thom vong don 6 nguyén tit carbon, vong ddi 10
nguyén tir carbon, vong ba 14 nguyén tir carbon. Vi du vé cdc nhém aryl bao gbém
nhung khong chi han ché &, phenyl, naphthyl, va anthracenyl. Thudt ngt “heteroaryl”
chi hé vong vong don 5-8 nguyén tir thom, vong d6i 8-12 nguyén tir hodc vong ba 11-
14 nguyén tir c6 mot hoac_nhiéu di nguyén tir (vi du O, N, S, P, hoic Se). Vi du vé céc
nhém heteroaryl bao gém pyridyl, furyl, imidazolyl, benzimidazolyl, pyrimidinyl,
thienyl, quinolinyl, indolyl, va thiazolyl.

Alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl, xycloalkenyl,
heteroxycloalkenyl, alkylamino, aryl, va heteroaryl néu trén bao gdm ca céc gbc duogc
thé va khong dugc thé. Cac phin tir thé co thé trén alkylamino, xycloalkyl,
heteroxycloalkyl, xycloalkenyl, heteroxycloalkenyl, aryl, va heteroaryl bao gdm,
nhung khéng giéi han &, Ci-Cio alkyl, C>-Cio alkenyl, C>-Cio alkynyl, C3-Cao
xycloalkyl, C3-Czo xycloalkenyl, Ci-Cyo heteroxycloalkyl, Ci-Cao heteroxycloalkenyl,
Ci-Cro alkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy, amino, Ci-Cio alkylamino,
arylamino, hydroxy, halo, oxo (O=), thioxo (S=), thio, silyl, C1-Cio alkylthio, arylthio,
Ci-Cio alkylsulfonyl, arylsulfonyl, axylamino, aminoaxyl, aminothioaxyl, amidino,
mercapto, amido, thioureido, thioxyanato, sulfonamido, guanidin, ureido, xyano, nitro,
axyl, thioaxyl, axyloxy, carbamido, carbamyl, carboxyl, va carboxylic este. Mit khac,
cac phan tir thé c6 thé trén alkyl, alkenyl, hogc alkynyl bao gdm tit ca cic phdn tir thé
néu trén ngoai trix C;-Cio alkyl. Xycloalkyl, xycloalkenyl, heteroxycloalkyl,

heteroxycloalkenyl, aryl, va heteroaryl cling c6 thé dugc ngung tu véi nhau.
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"Amino" cé nghia 13 gbc nito c6 thém hai phan t thé noi médi phan tir thé c6
nguyén tir hydro hodc carbon dugc lién két alpha v&i nito. Trir khi ¢6 quy dinh khac,
cac hop chét ciia sang ché chira cac gbc amino c6 thé bao gdm cac din xuét dugc bao
vé cta ching. Cic nhém bao vé thich hop cho cac gbc amino bao gbm axetyl, tert-

butoxycarbonyl , benzyloxycarbonyl , va tuwong tu.

"Thom" (aromatic) c6 nghia 13 gbc trong d6 cic nguyén tit cAu thanh tao nén
mot hé vong khong bio hoa, tit ca cic nguyén tir trong h¢ vong duoc lai hda sp2 va
téng sb dién tir pi bang 4n+2. Hé vong c6 thé 12 hé vong ma céc nguyén tr vong chi 1a
cc nguyén tir carbon hoic ¢ thé bao gdm céc nguyén tir carbon va khong phai

carbon (xem Heteroaryl).

"Carbamoyl" c6 nghia 1a gbc -OC(O)NRaRb noi mdi Ra va Rb doc lap 13 hai
phan tir thé khac noi nguyén tir hdyro hodic carbon duoc gin alpha vao nito. Luu y
rang cc gbc carbamoyl c6 thé bao gbm cac din xuit duoc bao vé cua ching. Vi du vé
cac nhém bao vé thich hgp cho cac gbc carbamoyl bao gdbm axetyl, tert-
butoxycarbonyl , benzyloxycarbonyl , va twong tw. Luu ¥ ring cdc dan xuét khong

dugc bao vé va dugce bdo vé déu nam trong pham vi cia sang ché.

"Carbonyl " c6 nghia 12 gbc -C(O)-. Luu ¥ ring gbc carbonyl c6 thé tiép tuc
duoc thé bang nhidu phan tir thé khac nhau dé tao ra cac nhém carbonyl khac nhau bao

gém axit, axit halogenua, amit, este, va keton.

"Carboxy" c6 nghia 13 gbc -C(O)O-. Luu ¥ ring cc hop chét theo sang ché
chira cac gdc carboxy c6 thé bao gdm cac dan xuét bao vé cia ching, tirc 13, tai d6 oxy
duogc thé bing nhém bao vé. Cac nhém bao vé thich hop cho cac gbc carboxy gém
benzyl, tert-butyl, va cac nhom tuong tu.

“Xyano” nghia 13 gbc -CN.

“Halo” c6 nghia la flo, clo, brom hoéc iot.

"Alkyl duoc thé Halo", 1 nhém d3 phan tich hodc phan da phan tach ctia nhém
16n hon, c6 nghia 1a "alkyl" duoc thé bing mét hodc nhiéu nguyén tur "halo", cac thuit
ngit kiéu nay duoc xac dinh trong sang ché. Alky duoc thé halo bao gdm haloalkyl,
dihaloalkyl, trihaloalkyl, perhaloalkyl va tuong tu.
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"Hydroxy" c6 nghia 1 gbc -OH.

"Dan xuét imin" ¢4 nghia 13 din xuét bao gbm gbc --C(NR)--, trong d6 R bao

gdm nguyén tir hydro hodc carbon alpha véi nito.

“Céc chit dong phan” (isomer) nghia 1a hop chét bat ky ¢6 cong thuc phan tir
giébng nhau nhung khac v& ban cht hodc trinh ty lién két cac nguyén tir cia chung
trong khong gian. Cac chit déng phan khac nhau vé su sap xép cac nguyén tr cua
ching trong khong gian duoc goi 13 “cac chit ddng phan 1ap thé”. Cac chét dong phan
1ap thé ma khong phai 13 cac hinh phan chiéu ctia nhau dugc goi 12 “chat déng phan
khong d6i quang” va cac chét ddng phan 14p thé ma 14 cac hinh phan chiéu khong thé
dat chong khit 1én nhau dwoc goi 13 “cac chit ddng phan déi anh” hoic d6i khi 13 “cac
chit déng phan quang hoc”. Nguyén tir carbon lién két v6i bén phan tir thé khong
gidng nhau duoc goi 14 “tdm khong ddi xtimg”. Hop chit v6i mot tm khong ddi xtmg
c6 hai dang ddng phan d6i anh c6 tinh khong ddi xtimg guong twong phan. Hén hop

clia hai dang déng phan dbi anh dugc goi 1a “hdn hop raxemic”.
"Nitro" ¢6 nghia 14 gbc -NO,.

“Céc din xuat dugc bao v&” c6 nghia 12 cac din xuit ciia chét trc ché trong d6
vi tri phan Gng hodc cac vi tri bi chiin bdi cac nhém bao vé. Cac dan xuét bao v¢ hiru
ich trong diéu ché cac chét rc ché hodc tr ching c6 thé c6 hoat tinh 1am céc chit wc
ché. Danh sach bao ham c4c nhém béo vé thich hop c6 thé dugc tim thiy trong T. W.
Greene, Protecting Groups in Organic Synthesis, 3rd edition, John Wiley & Sons,
1999.

“Pugc thé hoic khong duge thé” c6 nghia 13 gbc duoc dua ra c6 thé chi gbm
cac phan tir thé hydro thong qua cac héa tri sén c6 (khdng dugc thé) hoic c6 thé bao
gdm thém mot hoic nhidu phan tir thé khong phai hydro thong qua céac héa tri sén ¢
(duoc thé) ma khéng duoc quy dinh cu thé bang tén cia gbc dugc dua ra.

"Sulfua" c6 nghia 1a -S-R trong d6 R la H, alkyl, vong carbo, di vong,
carboxycloalkyl hodc heteroxycloalkyl. Cac gdc sulfua cu thé 13 mercapto, alkylsulfua,

vi du methylsulfua (-S-Me); arylsulfua, vi du phenylsulfua; aralkylsulfua, vi du
benzylsulfua.

-20-



24533

"Sulfinyl" c¢6 nghia 1a gbc -S(O)-. Luu ¥ rang gbc sulfinyl c6 thé duge thé bang
cac phan tir thé khac nhau dé tao ra cc nhém sulfinyl khac nhau gdm axit sulfinic,

sulfinamit, sulfinyl este, va sulfoxit.

"Sulfonyl" c6 nghia 13 gdc -S(0)(0)-. Luu ¥ ring gbc sulfonyl c6 thé duogc thé
bang cAc phan tir thé khac nhau dé tao ra cic nhém sulfonyl khac nhau gbém axit

sulfonic, sulfonamit, este sulfonat, va sulfon.

"Thiocarbonyl " ¢ nghia 14 gbc -C(S)-. Luu ¥ rang gbc thiocarbonyl cé thé tiép
tuc dugc thé bang nhiéu phin tir thé khac dé tao ra cac nhém thiocarbonyl bao gém

thioaxit, thioamit, thioeste, va thioketon.

“Dong vat” gbm con nguoi, dong vat c6 vi khong phai nguoi (vi dy, chd, meo,
tho, gia stc, ngua, clru, dé, lon, huou, va cac con vat twong ty) va dong vat khéng cé

vu (vi dy, chim, va céc loai tuong tu).

"Sinh khd dung" (bioavailability) nhu dugc st dung & day 1a phan hoic ty 16
phﬁn trim cta mét lidu ding duoc quy dinh cta thudc hodc duoc phém ma t6i hé tudn
hoan con nguyén ven. Nhin chung, khi mét loai thudc dugc dung trong tinh méch, sinh
kha dung cua né 1a 100%. Tuy nhién, khi thudc duoc ding qua cac duong dung khéc
(vi du, dudong udng, sinh kha dung cia né giam (vi dy, do su hap thu khong hoan toan
va su chuyén hoa budc dau). Cac phuong phap dé cai thién sinh kha dung bao gdm
phuong phép tién chit thubc, tdng hop mudi, giam kich thudc hat, phtc hop, thay dbi

& dang vt 1y, phan tan chét rin, sy phun, va ¢€p dun néng chay.

“Bénh” cu thé gdm bit ky tinh trang khong khée manh nao cia dong vat hoic
mot bd phén cia ching va gdm tinh trang khéng khée manh ma c6 thé bi gay ra béi,
hogc lién quan t6i, li¢u phép y hoc hodc thu y duoc 4p dung cho cac con vat nay, tirc 13,

“cac tac dung phu” cuda liéu phap nay.

“Dugc dung” (pharmaceutically acceptable) nghia 1a cac chit ma hitu ich trong
diéu ché duoc phém thudng an toan, khong doc vé mit sinh hoc hodc cac mat khong
mong mubn khac va bao gdbm dugc phim chép nhan duoc dé sir dung cho tht y ciing

nhu st dung duge phdm cho nguoi.
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“Mubdi dugc dung” (pharmaceutically acceptable salts) nghia 13 mudi ciia cac
hop chét theo sang ché ma duge dung, nhu dugc dinh nghia & trén, va mang hoat tinh
dugc Iy mong mudn. Cac mudi nay bao gdbm cac mudi bd sung axit voi cac axit vo co,
hodc véi cac axit hiru co. Cac mudi duge dung ciing bao gdbm cac mudi bd sung bazo
ma c6 thé duoc tao ra khi cac proton axit ton tai c6 kha ning phéan tng véi cac bazo vo

co hodc hiru co.

"Tién dugc chat " (prodrug) cé nghia 13 hop chit ma c6 thé bién ddi trén co thé
song chuyén héa thanh chit trc ché theo sang ché. Vi du, chét &rc ché bao gdm nhém
hydroxyl ma cé thé dugc ding 1am este ma c6 thé duoc bién dbi béi su thiy phén trén

co thé sdng thanh hop chat hydroxyl.

“C6 hoat tinh dugc Iy” (pharmacophore), nhu dugc xac dinh béi Hiép hdi Hoa
hoc Co ban va Ung dung (International Union of Pure va Applied Chemistry), 1a tap
hop cac dic diém khong gian va dién tir ma cAn dé dam bao cac twong tac siéu phan tir
t61 wu voi diém tac dong sinh hoc chuyén biét va kich thich (hay tc ché) déap g sinh
hoc cia diém tac dong sinh hoc nay. Vi du, Camptothexin la hoat chit cua thudc da
biét topotecan va irinotecan. Vi du, hoat chit mu tac nito' c6 cong thirc dién hinh 1a —
N(CH2CH:X): hoic cac chét twong tu N-oxit ctia n6 trong d6 X 1a nhém chuyén doi

‘nhu halo. Céc chit chéng ung thu chira hoat chit mu tac nito bao gdbm nhung khong
chi han ché ¢, Melphalan, Bendamustin, xyclophosphamit, PX-478, TH-302, PR-104,

Ifofamit, va van van.

"Chét mang duoc dung" (pharmaceutically acceptable carrier) c6 nghia 1a dung
mdi khong ddc, chét phan tan, t4 duogc, chét phu, hoac chét khac ma dugc tron voi hop
chét cua sang ché @ cho phép su tao thanh cta dugc phém, vi du, dang lidu dung cé
kha ning ding cho ngudi bénh. Cac vi du vé& chit mang dugc dung bao gdm
polyetylen glycol thich hgp (vi du PEG400), chit hoat dong bé mat (vi du Cremophor),
hodc xyclopolysacarit (vi du hydroxypropyl-p-xyclodextrin hodc sulfobutyl ete pB-

xyclodextrin), polyme, liposome, mixen, nanosphere, va van van.

"Tinh 6n dinh" (stability) thuong chi khoang thoi gian cua thude duy tri dac
tinh ctia n6 ma khong mét di tinh hiéu nghiém. Dai khi thuat nglt nay chi han st dung.

Céc yéu td anh hudng dén tinh 6n dinh cta thudc bao gom, trong so cac yéu to khéc,
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cAu trac hoa hoc cua thuéc, tap chét trong bao ché, do pH, ham luong 4m cling nhu cac
yéu t vé méi trudng nhu nhiét do, sw oxy héa, 4nh sang va do Am twong dbi. Tinh én
dinh c6 thé dugc cai thién bing cach cung cép nhitng bién ddi héa hoc vi/hoic tinh thé
thich hop (vi du, nhiing bién d6i bé mit ma c6 thé thay dbi dong luc hydrat héa; cac
tinh thé khéc nhau ma c6 cac dic tinh khac nhau), cc ta dugc (vi dy, chét bat ky ngoai

hoat chat & dang liéu dung), diéu kién dong géi, di€u kién bao quan, van van.

"Luong hiru hiéu tri liéu" (Therapeutically effective amount ctia ché phim duoc
md ta & ddy c6 nghia 1a lugng ché phim ma giy ra tac dung tri liéu cho ddi twong
duoc diéu tri, & ty 18 loi ich/nguy co hop 1y c6 thé ap dung cho bt ky phuong phap
diéu tri y hoc ndo. Téc dung tri liéu c6 thé 13 khach quan (tirc 13, c6 thé do duoc béi
mot sb thir nghiém hodc chét chi thi) hosc cha quan (ttc 13 déi tuong thé hién diu hiéu
cua su tac dung hodc cadm nhén théy su tAc dung). Luong hitu hiéu cta ché phém duoc
md ta & day c6 thé nim trong khoang tir 0,1mg/kg dén khoang SOOmg/Kg, t6t hon 1a tir
khoang 0,2 dén khoang 50 mg/kg. Céc lidu dung hitu hi¢u ciing s€ phu thudc va dudong
dung, ciing nhur kha ning ddng sir dung véi cac cht khac. Tuy nhién, s& phai hiéu rang
| téng lidu ding hang ngay cua cac ché phim theo sang ché s& dugc quyét dinh bdi bac
sy diéu tri trong pham vi quyét dinh y hoc hop ly. Muc liéu dung hiru hiéu trj lidu cu
thé cho mdt bénh nhan cu thé s& phu thudc vao nhiéu yéu td bao gém ching rbi loan
can diéu tri va muc do nghiém trong cia ching r6i loan nay; hoat tinh cta hop chét cu
thé dugc st dung; tudi, can nang, tinh hinh sirc khée néi chung, giéi tinh va ché d6 an
cua ngudi bénh; thoi diém diéu tri; dudng dung, va tbc d6 bai tiét cua hop chét cu thé
dugc st dung; khoang thoi gian didu tri; cac thube duge st dung két hop hoic dong
thdi v6i hop chat cu thé duoc st dung; va cac yéu tb tuong ty d3 biét trong linh vyuc y

hoc.

Nhu dugc st dung trong ban mé ta ndy, thudt ngir “didu tri” dé cap dén viéc
cung ca?ip hop chit cho d6i tuong mic bénh ung thu hodc mién dich, hoic ¢ triéu
ching hodc c6 bim chit déi véi cac bénh nay, véi muc dich chira bénh, chita khéi, lam
nhe bét, lam diu, thay ddi, khic phuc, lam tdt hon, cai thién, hodc tac ddng ching roi
loan, céc tri€u chirng hoac bam chéit dbi véi chung r6i loan. Thuat ngit “lugng hiéu
qud” chi luong hoat chit can dé tao ra tac dung tri liéu mong mubn cho dbi tuong.
Ngudi c6 hiéu biét trung binh trong linh vuc déu biét rang, cac lugng hiéu qua c6 thé
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thay d6i tly thudc vao duong dung, su st dung t4 dugc, va kha nang dung chung véi
céc chat khac. “Déi twong” chi dong vat 14 nguoi va khong phai ngudi. Cac vi du vé
dong vat khong phai ngudi bao gdm tat ca dong vat c6 xwong séng, vi du, dong vat c6
v, vi du dong vét linh truéng khong phai ngudi (cu thé 13 dong vét linh truéng cip
cao), ché, loai gdm nhim (vi du chudt nha hogc chudt nhét), chudt lang, méo va dong
vat khong c6 v, vi du chim, dong vét ludng cu, loai bo sat, van van. Theo mot
phuong 4n wu tién, dbi twong 14 ngudi. Theo mot phuong 4n khéc, dbi twong 13 dong

vat thi nghiém hodc dong vt thich hop lam m6 hinh bénh.
Téng quat

“Liéu phép két hop” (combination therapy) bao gdm viéc cho dbi trong dung
cac ché phim theo sang ché trong su két hop thém véi cac thanh phan hoat tinh sinh
hoc khac (vi dy, nhung khong giéi han & chét chéng khéi u thir hai va khéac) va cac
liéu phap khong dung thudc (vi du nhung khong gi6i han & phau thuat hoic xa tri).
Chéng han, cac ché phdm theo sang ché c6 thé dwoc sir dung két hop véi cac hop chét
¢6 dugc tinh khéc, hodc cac liéu phép khong dung thube, tot hon 13 cic hop chét cé
kha ning ting cuong tac dung ctia ché pham theo sang ché. Cac ché pham theo sang
ché c6 thé duge st dung déng thoi (¢ dang ché phém don 1& hodc ché phém riéng)
hoic tiép sau cac liéu phap khac. Noi chung, liéu phap két hop 1a viéc dung hai hoac
nhiéu hon hai loai thudc/phwong phép didu tri trong su6t moét chu trinh hodc qua trinh
tri ligu.

Theo mdt phuong 4n, cdc ché phdm theo sang ché duoc dung két hop véi mot
hoic nhiéu tac nhan héa trj truyén thdng. Céc tac nhan héa tri truyén théng bao gdm
nhiéu cach tri liéu trong linh vuc ung thu. Céc tac nhan nay dugc dung & cc giai doan
khac nhau ciia bénh dé lam giam kich thudc khéi u, pha hity céc té bao ung thu con sét
lai sau phau thuat, 1am thuyén giam, duy tri su thuyén gidm va/hodc lam giam bot cac
triéu ching lién quan dén ung thu hodc cach diéu tri. Vi du vé céc tac nhan nay bao
gébm nhung khéng chi han ché &, cic chét alkyl héa nhu cac Nitrosure (vi du,
Carmustin, Lomustin va Streptozoxin), cac Etylenimin (vi du thiotepa,
hexametylmelanin), cic Alkylsulfonat (vi du, Busulfan), cdc Hydrazin va Triazin (vi

du Altretamin, Procarbazin, Dacarbazin va Temozolomid), va cic chat gbc platin (v
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du, carboplatin, Cisplatin, va Oxaliplatin); cac alkaloid thuc vat nhu Podophyllotoxin
(vi du Etoposid va Tenisopid), cac Taxan (vi du, Paclitaxel va Docetaxel), cac Vinca
alkaloid (vi du Vincristin, Vinblastin va Vinorelbin); khang sinh chéng khdi u nhu cac
Chromomycin (vi du Dactinomyxin va Plicamyxin), cic Anthraxyclin (vi du
Doxorubixin, Daunorubixin, Epirubixin, Mitoxantron, va Idarubixin), va khang sinh
hén hop nhu Mitomyxin va Bleomyxin; chit chéng chuyén héa nhu chit dbi khang
axit folic (v du Methotrexat), chit dbi khang pyrimidin (vi du 5-Fluorouraxil,
Foxuridin, Cytarabin, Capecitabin, va Gemcitabin), cic chét dbi khang purin (vi du 6-
Mercaptopurin va 6-Thioguanin) va cac chit tc ché adenosin deaminaza (vi du
Cladribin, Fludarabin, Nelarabin va Pentostatin); cac chét wc ché topoisomeraza nhu
cac chit trc ché topoisomeraza I (Topotecan, Irinotecan), cac chit uc ché
topoisomeraza II (vi du Amsacrin, Etoposid, Etoposid phosphat, Teniposid), va cac
chat chéng ung thu hdn hop nhur cac chét irc ché ribonucleotit reductaza (Hydroxyure),
chét wc ché adrenocortical steroid (Mitotan), cac chét chéng vi cAu tric hinh bng

(Estramustin), va céc retinoid (Bexaroten, Isotretinoin, Tretinoin (ATRA).

Theo mot khia canh ciia sang ché, cac ché phém c6 thé duoc dung két hop véi
mot hodc nhidu chit chéng ung thu nhim dich c¢6 chirc ning didu bién céc kinaza
protein trong céc tinh trang bénh khac nhau. Vi du vé cac kinaza nay c6 thé bao gbm,
nhung khong gi6i han & ABL1, ABL2/ARG, ACK1, AKT1, AKT2, AKT3, ALK,
ALK1/ACVRLI, ALK2/ACVRI, ALK4/ACVRIB, ALKS5/TGFBRI1,
ALK6/BMPRIB, AMPK(A1/B1/Gl), AMPK(A1/B1/G2), AMPK(A1/B1/G3),
AMPK(A1/B2/G1), AMPK(A2/B1/G1), AMPK(A2/B2/G1), AMPK(A2/B2/G2),
ARAF, ARK5/NUAK1, ASK1/MAP3KS5, ATM, Aurora A, Aurora B , Aurora C ,
AXL, BLK, BMPR2, BMX/ETK, BRAF, BRK, BRSK1, BRSK2, BTK, CAMKa ,
CAMKI1b, CAMKI1d, CAMKI1g , CAMKIIa , CAMKIIb , CAMKIId , CAMKIIg ,
CAMK4, CAMKK1, CAMKK?2, CDC7-DBF4, CDKl-xyclin A, CDKl-xyclin B,
CDKI-xyclin E, CDK2-xyclin A, CDK2-xyclin A1, CDK2-xyclin E, CDK3-xyclin E,
CDK4-xyclin D1, CDK4-xyclin D3, CDK5-p25, CDK5-p35, CDK6-xyclin DI,
CDK6-xyclin D3, CDK7-xyclin H, CDK9-xyclin K, CDK9-xyclin T1, CHK 1, CHK2,
CKlal, CKl1d, CKlepsilon, CK1gl , CK1g2, CK1g3 , CK2a, CK2a2, ¢-KIT, CLK1
, CLK2, CLK3, CLK4, c-MER, c¢-MET, COT1/MAP3KS8, CSK, ¢-SRC, CTK/MATK,
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DAPK1, DAPK2, DCAMKL1, DCAMKL2, DDR1, DDR2, DLK/MAP3K 12, DMPK,
DMPK2/CDC42BPG, DNA-PK, DRAKI/STK17A, DYRKI1/DYRK1A, DYRKIB,
DYRK2, DYRK3, DYRK4, EEF2K, EGFR, EIF2AKI, EIF2AK2, EIF2AKS3,
EIF2AK4/GCN2, EPHA1, EPHA2, EPHA3, EPHA4, EPHAS, EPHA6, EPHA7,
EPHA8, EPHBI, EPHB2, EPHB3, EPHB4, ERBB2/HER2, ERBB4/HER4,
ERK1/MAPK3, ERK2/MAPK1, ERK5/MAPK7, FAK/PTK2, FER, FES/FPS,
FGFRI1, FGFR2, FGFR3, FGFR4, FGR, FLT1/VEGFRI, FLT3, FLT4/VEGFR3,
FMS, FRK/PTKS, FYN, GCK/MAP4K2, GRKI1, GRK2, GRK3, GRK4, GRKS,
GRK6, GRK7, GSK3a, GSK3b, Haspin, HCK, HGK/MAP4K4, HIPK1, HIPK2,
HIPK3, HIPK4, HPK1/MAP4Kl1, IGFIR, IKKa/CHUK , IKKb/IKBKB,
IKKe/IKBKE, IR, IRAK1, IRAK4, IRR/INSRR, ITK, JAKI1, JAK2, JAK3, JNK1 ,
JNK2 , JNK3, KDR/VEGFR2, KHS/MAP4KS5, LATS1, LATS2, LCK, LCK2/ICK,
LKBI , LIMKI1, LOK/STK10, LRRK2, LYN, LYNB, MAPKAPK2, MAPKAPK3,
MAPKAPKS/PRAK, MARKI, MARK2/PAR-1Ba, MARK3, MARK4, MEKI,
MEK?2, MEKKI1, MEKK2, MEKK3, MELK, MINK/MINKI1, MKK4, MKXKS6,
MLCK/MYLK, MLCK2/MYLK2, MLK1/MAP3KO9, MLK2/MAP3K10,
MLK3/MAP3K11, MNK1, MNK2, MRCKa/, CDC42BPA, MRCKb/, CDC42BPB,
MSK1/RPS6KAS, MSK2/RPS6KA4, MSSK1/STK23, MST1/STK4, MST2/STK3,
MST3/STK24, MST4, mTOR/FRAP1, MUSK, MYLK3, MYO3b, NEK1, NEK2,
NEK3, NEK4, NEK6, NEK7, NEK9, NEK11, NIK/MAP3K14, NLK, OSR1/OXSRI1,
P38a/MAPK14, P38b/MAPKI11, P38d/MAPK13 ,  P38g/MAPKI12 ,
P70S6K/RPS6KB1, p70S6Kb/, RPS6KB2, PAKI, PAK2, PAK3, PAK4, PAKS5,
PAK6, PASK, PBK/TOPK, PDGFRa, PDGFRb, PDK1/PDPK1, PDKI1/PDHKI,
PDK2/PDHK2 , PDK3/PDHK3, PDK4/PDHK4, PHKgl , PHKg2 , PI3Ka,
(p110a/p85a), PI3Kb, (p110b/p85a), PI3Kd, (pl110d/p85a), PI3Kg(p120g), PIM1,
PIM2, PIM3, PKA, PKAcb, PKAcg , PKCa , PKCbl , PKCb2 , PKCd , PKCepsilon,
PKCeta, PKCg , PKCiota, PKCmu/PRKD1, PKCnu/PRKD3, PKCtheta, PKCzeta,
PKD2/PRKD2, PKGla , PKGlb , PKG2/PRKG2, PKNI/PRKI1, PKN2/PRK2,
PKN3/PRK3, PLK1, PLK2, PLK3, PLK4/SAK, PRKX, PYK2, RAF1, RET, RIPK?2,
RIPK3, RIPKS5, ROCKI1, ROCK2, RON/MSTIR, ROS/ROS1, RSK1, RSK2, RSK3,
RSK4, SGKI1, SGK2, SGK3/SGKL, SIKI1, SIK2, SLK/STK2, SNARK/NUAK2,
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SRMS, SSTK/TSSK6, STK16, STK22D/TSSK1, STK25/YSK1, STK32b/YANK2,
STK32c/YANK3, STK33, STK38/NDRI, STK38L/NDR2, STK39/STLK3, SRPKI,
SRPK?2, SYK, TAK1, TAOK1, TAOK2/TAO1, TAOK3/JIK, TBK1, TEC, TESKI,
TGFBR2, TIE2/TEK, TLKI, TLK2, TNIK, TNK1, TRKA, TRKB, TRKC,
TRPM7/CHAK1, TSSK2, TSSK3/STK22C, TTBKI, TTBK2, TTK, TXK,
TYK1/LTK, TYK2, TYRO3/SKY, ULKI1, ULK2, ULK3, VRKI, VRK2, WEEI,
WNK1, WNK2, WNK3, YES/YES1, ZAK/MLTK, ZAP70, ZIPK/DAPK3, KINASE,
MUTANTS, ABLI1(E255K), ABLI(F317I), ABLI(G250E), ABLI(H396P),
ABLI1(M351T), ABL1(Q252H), ABLI1(T315I), ABLI(Y253F), ALK (C1156Y),
ALK(L1196M), ALK (F1174L), ALK (R1275Q), BRAF(V599E), BTK(E41K),
CHK2(I157T), c-Kit(A829P), c-KIT(D816H), c-KIT(D816V), c-Kit(D820E), c-
Kit(N822K), C-Kit (T670I), c-Kit(V559D), c-Kit(V559D/V6544), c-
Kit(V559D/T670I), C-Kit (V560G), c-KIT(V654A), C-MET(D1228H), C-
MET(D1228N), C-MET(F1200I), c¢-MET(MI1250T), C-MET(Y1230A), C-
MET(Y1230C), C-MET(Y1230D), C-MET(Y1230H), c-Src(T341M), EGFR(G719C),
EGFR(G719S), EGFR(L858R), EGFR(L861Q), EGFR(T790M), EGER,
(L858R,T790M) , EGFR(d746-750/T790M), EGFR(d746-750), EGFR(d747-
749/A750P),  EGFR(d747-752/P753S),  EGFR(d752-759), FGFRI(V561M),
FGFR2(N549H), FGFR3(G697C), FGFR3(K650E),  FGFR3(K650M),
FGFR4(N535K), FGFR4(V550E), FGFR4(V550L), FLT3(D835Y), FLT3(ITD),
JAK2 (V617F), LRRK2 (G2019S), LRRK2 (I2020T), LRRK2 (R1441C),
p38a(T106M), PDGFRa(D842V), PDGFRa(T6741), PDGFRa(V561D), RET(E762Q),
RET(G691S), RET(M918T), RET(R749T), RET(R813Q), RET(VS04L),
RET(V804M), RET(Y791F), TIF2(R849W), TIF2(Y897S), va TIF2(Y1108F).

Theo mot khia canh khéc ctia sdng ché, cac ché phém chi thé c6 thé dugc cung
chp két hop voi mot hodc nhiéu chit nham chéng ung thu ma didu bién céc muc dich
sinh hoc khong phai kinaza, con dudng hodc cac quy trinh. Céc con dudong hoic quy
trinh dich nay bao gdm nhung khong chi han ché &, cic protein sbc nhiét (vi du
HSP90), poly-ADP (adenosin diphosphat)-riboza polymeraza (PARP), cic nhan tb tao
ra hypoxia (hypoxia-inducible factors-HIF), proteasom, cac protein bio hiéu

Wnt/Hedgehog/Notch, TNF-alpha, metalloproteinaza nén, farnesyl transferaza, con
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dudng cua co ché gy chét t& bao theo chuong trinh (vi du Bel-xL, Bel-2, Bel-w),
histon deaxetylaza (HDAC), histon axetyltransferaza (HAT), va metyltransferaza (vi
du histon lysin metyltransferaza, histon arginin metyltransferaza, ADN

metyltransferaza, van van).

Theo mot khia canh khéc ciia sang ché, cac ché phim theo sang ché dugc dung
két hop véi mot hodc nhidu chat chdng ung thu khdc ma bao gdbm nhung khong chi
han ché &, céc liéu phap hocmon (vi du Tamoxifen, Fulvestrant, Clomifene,
Anastrozol, Exemestan, Formestan, Letrozol, van vén), chét pha v& mach, liéu phap
gen, liéu phap ung thu RNAI, cac chat giy hiéu tng khang héa (v du amfostin, mesna,
va dexrazoxan), lién hop khang thé (vi du brentuximab vedotin, ibritumomab
tioxetan), liéu phap mién dich ung thu nhu Interleukin-2, cic vic xin ung thu (vi du
sipuleucel-T) hogdc cac khang thé don dong (v du Bevacizumab, Alemtuzumab,

Rituximab, Trastuzumab, van van).

Theo mot khia canh khéc ctia sang ché, cac ché phdm duge cung cép két hop
vOi cac liéu phéap birc xa hodc phau thuat. Birc xa thuong duge cung cip ¢ bén trong
(cAy vat lidu birc xa & gin vi tri ung thu) hodc & bén ngoai tir may stir dung photon (tia
x hodc tia gamma) hodc btrc xa hat. Khi liéu phéap két hop bao gbm thém trj liéu bic
xa, su tri liéu birc xa c6 thé duoc tién hanh & thoi gian phit hop bat ky cho dén khi dat
dugce tac dung cé lqi tir déng tac dung vi¢c két hop cac chét tri liéu va viéc diéu tri buc
xa. Vi dy, trong céac truong hop phu hop, tac dung cé loi van dat dugc khi viée diéu tri
buc xa dugc tam thdi dimg khong két hop véi su ding cdc chat tri lieu, ¢ thé nhidu

ngay hodc tham chi nhiéu tuin.

Theo céc phuong 4n duge vu tién nhét dinh, cac ché phim theo sang ché duoc
dung két hop véi mot hoac nhiéu phuong phép tri liu buc xa, phau thuat hodc cac chét
chdng ung thu ma bao gdm nhung khong chi han ché &, cac chét pha hity AND, chit
chdng chuyén héa, cac trc ché topoisomeraza, chét chéng vi cdu tric hinh éng, cac
chat e ché EGFR, chét uc ché HER2, chét tc ché VEGFR2, chét uc ché BRAF, chit
tic ché Ber-Abl, chét e ché PDGFR, chét tc ché ALK, chit trc ché PLK, chét trc ché
MET, céc chat biéu sinh, chit e ché HSP90, chit irc ché PARP, chit uc ché CHK,

chat rc ché aromataza, chét déi khang thu thé estrogen, va cac khang thé nhdm dich
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VEGF, HER2, EGFR, CD50, CD20, CD30, CD33, van van.

Theo cac phuong én dugc wu tién nhét dinh, cac hop chit cia sang ché duoc
ding két hop v6i mot trong nhidu chét trong sb abarelix, abirateron axetat, aldesleukin,
alemtuzumab, altretamin, anastrozol, asparaginaza, bevacizumab, bexaroten,
bicalutamit, bleomyxin, bortezombi, brentuximab vedotin, Busulfan, capecitabin,
carboplatin, carmustin, cetuximab, clorambuxil, cisplatin, cladribin, clofarabin,
clomifen, crizotinib, xyclophosphamit, dasatinib, daunorubixin liposomal, decitabin,
degarelix, denileukin diftitox, denileukin diftitox, denosumab, docetaxel, doxorubixin,
doxorubicin liposomal, epirubixin, eribulin mesylat, erlotinib, estramustin, etoposid
phosphat, everolimus, exemestan, fludarabin, fluorouraxil, fotemustin, fulvestrant,
gefitinib, gemxitabin, gemtuzumab ozogamixin, goserelin axetat, histrelin axetat,
hydroxyurea, ibritumomab tiuxetan, idarubixin, ifosfamit, imatinib mesylat, interferon
alfa 2a, ipilimumab, ixabepilon, lapatinib ditosylat, lenalidomid, letrozol, leucovorin,
leuprolide axetat, levamisol, lomustin, meclorethamin, melphalan, methotrexat,
mitomyxin C, mitoxantron, nelarabin, nilotinib, oxaliplatin, paclitaxel, hat lién két
proten paclitaxel, pamidronat, panitumumab, pegaspargaza, peginterferon alfa-2b,
dinatri pemextrex hoa, pentostatin, raloxifen, rituximab, sorafenib, streptozoxin,
sunitinib maleat, tamoxifen, temsirolimus, teniposid, thalidomid, toremifen,
tositumomab, trastuzumab, tretinoin, uramustin, vandetanib, vemurafenib, vinorelbin,

zoledronat, liéu phép birc xa, hozc phau thuat.

Nhiéu phuong phép ding c6 thé duoc st dung két hop véi cac ché pham cua
sang ché. Cac chat phim theo sang ché co thé dugc dung hoic ddng thoi dugce dung
bing dudng miéng, ngoai dudng ti€u hda, trong byng, trong tinh mach, trong dong
mach, ap da, dudi ludi, trong co, tryc trang, qua ma, trong mili, qua m&, thong qua hit,
qua am dao, trong mit, théng qua su phan phdi tai chd (vi du bing Sng théng hodc
stent), dudi da, trong md md, trong khép, hoic noi tiy mach. Cac ché phdm theo sang
ché ciing c6 thé dugc ding hoic dung dong thoi & cac dang lidu ding gi4i phong cham.
Céc ché phim c6 thé & dang khi, 16ng, ban 1ong hodc rin, duoc bao ché theo cach
thich hgp cho dudng dung can st dung. Pé dung dudng miéng, cac dang bao ché dang
ran thich hop bao gém vién nén, vién nang, vién tron, hat, vién nho, tai thudc, va thudc
sui, bot va tuong tw. Cac ché pham dudng udng dang 16ng thich hop bao gém cac dung

-29-



24533

dich, huyén phu, hé phén tén, nhii tvong, diu va tuong tu. Pé ding ngoai dudng tiéu

héa, thuong st dung cach hoan nguyén bot kho lanh.

Sang ché con md ta cic phuong phap ngdn ngira hogc diéu tri bénh ung thu
ho#c bénh mién dich. Theo mot phuong 4n, sang ché dé cap dén phuong phap didu tri
bénh ung thu hogc bénh mién dich & d6i twong can diéu tri bao gdm cho dbi tugng nay
ding mot lwong hitu hiéu trj liéu cua ché phém theo sang ché. Theo mot phuong an,
sang ché con dé xudt st dung ché phdm theo sang ché trong san xuat thudc dé ding

hodc 1am gidm bénh ung thu hoic bénh mién dich.

Bénh ung thu bao gém nhung khong chi han ché &, ung thu phdi, ung thu dau
va cb, ung thu hé than kinh trung wong, ung thu tuyén tién liét, ung thu tinh hoan, ung
thu dai truc trang, ung thu tuyén tuy, ung thu gan, ung thu da day, ung thu dudng mat,
ung thu thuc quan, khéi u m6 dém dudng tiéu hoa, ung thu v, ung thu ¢d tir cung,
ung thu budng tring, ung thu tir cung, ung thu mau, u lympho, da u ty, u ac tinh, ung
thu biéu mo té bao day, ung thu bidu md vay té bio, ung thu bang quang, ung thu thén,
ung thu mo lién két, u trung biéu md, u tuyén tc, hoi chirng loan san tily va bénh ting

sinh tdy xuong.

Ngudi ta biét ring e ché min dich 1am mot trong s6 cac liéu phap héa hoc
truyén théng c6 nhiéu tac dung phu. Vi du, & liéu ding thp, xyclophosphamit ¢6 thé
duoc st dung dé diéu tri cac bénh mién dich nhu da xo cting, viém khép dang thip va
ngan chan su thai ghép (Emadi A, et al, Nat Rev Clin Oncol. 2009 Nov; 6(11):638-47;
Perini P, et al. Neurol Sci. 2008 Sep; 29 Suppl 2:3233-4.) va ciing dugc sit dung rong
rdi trong cac phac dd “bién d6i” va “huy dong” cdy ghép tiy xuong, va dé diéu tri cc
tinh trang tw mién nghiém trong khé chita nhu luput ban d6 toan than (SLE), sang
thuong t6i thiéu, viém khép dang thip nang, bénh u hat Wegener (véi tén thuong mai
Cytoxan), bénh cig da, va da xo climg (v6i tén thuong mai Revimmune). Ngoai ra,
HDAC gén déy ndi 1én 1 muyc tiéu htra hen ¢ didu tri bénh mién dich [Szyf M.Clin
Rev Allergy Immunol. 2010 Aug;39(1):62-77]. Do d6, khong khé dé hinh dung ra
ring cac ché phdm theo sang ché c6 thé duoc sir dung dé diéu tri bénh mién dich.

Theo mdt phuong dn duge uu tién, bénh mién dich duogc chon tir nhém g6m

thai c4c co quan va md cdy ghép, bénh manh ghép chéng lai ky chu, bénh viém khong
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phai tr mién, va bénh tu mién, trong d6 bénh tw mién dugc chon tir nhém gdm cap
tinh phd bién viém ndo tiy, bénh 1y Addison, viém cot séng dinh khép, hoi chimg
khang thé khang photpholipid, thiéu méu tan mau tw mién, viém gan tu mién, bénh tai
trong tu mién, pemphigoid bong nuéc, bénh celiac, bénh Chagas, bénh phéi tic nghén
mén tinh, hdi chirng Churg-Strauss, viém da, bénh Crohn, dai thdo dudng typ 1, lac noi
mac tir cung, hoi ching Goodpasture, bénh Basedow, hdi ching Guillain-Barré, bénh
Hashimoto, viém tuyén md hoi 1am mu, ban xuit huyét giam tiéu cau tu phat, viém
bang quang k&, lupus ban do, xo ctimg bi khu trti, da xo cirng, nhuge co, ching ngt rii,
bénh ting truong luc co than kinh, pemphigut thong thuong, thiéu mau 4c tinh, viém
da co, xo gan mat tién, bénh véy nén, viém khép véy nén, viém khép dang thf,lp, tam
than phén liét, X0 cing bi, viém dong mach thai duong, viém mach, lang ben, va bénh

u hat Wegener.

Nén hiéu ring sang ché khong bi gi6i han & cac phuong 4n cu thé duge trinh
bay va md ta trong ban mo ta ndy, ma nhitng thay dbi va cai bién khac nhau cé thé
duogc thye hién ma khong xa rdi nguyén Iy va pham vi ctia sang ché nhu duge xac dinh
béi cac diém yéu ciu bao hd.

Céc phuong phép téng hop

Céc hop chét theo séng ché c6 thé duogc didu ché bing quy trinh bat ky da biét
trong Iinh vuc. Cac nguyén lidu can thiét c6 thé dugc thu duoc bang cac quy trinh
chudn ciia nganh héa hoc hitu co. Céc hop chét va quy trinh theo sang ché s& duoc
hiéu 18 hon qua cac so dd tong hop dai dién duéi day, cac so dd nay chi mang tinh
minh hoa va khong 1am gi¢i han pham vi ctia sang ché. Nhitng thay ddi va cac bién déi
v6i cdc phuong dn duge boc 19 s& 16 rang dbi voi ngudi 6 trinh do trung binh trong
linh vuc twong ng; nhitng thay d6i va bién ddi nay bao gdm nhung khong chi han ché
&, nhitng thay ddi va bién ddi lién quan dén cdu triic héa hoc, phan tir thé, din xuit,
cach bao ché va/hoic phuong phap theo sang ché c6 thé dugc thuc hién ma khong xa

roi nguyén ly ctia sang ché va pham vi ctia cic diém yéu cau bao hd.
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Nhin chung, cic hop chit cé cong thirc X Cong thie (D c6 thé
dugc diéu ché theo So dd 1 dudi day. X1, X2, Q, Z, va m trong So db 1 tuong tu nhu

duoc mo ta trong phan Ban chat néu trén.
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HOE-—TR O .- OW
mﬂlo« 70+~
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H,, Pd/C
1 2 3 m-1
Budce 3 oxiran

XHI Budce 5 Xl Budc 4 | OH
NH OH -~ \

N 2 SOCl N

Xy @ H)?\ /\/ @ 2 HO @ o
OH
V4 N
6 4
So dd 1

Nguyén liéu ban dau (1), vong cé 5-10 phan tir thé nitro, c6 thé ghép véi este
carboxylic phiit hop dé cho ra chét trung gian (2), ma sau d6 c6 thé duge khir, vi du
bang Hy, Pd/C, thanh chit trung gian dugc thé amino (3). Chét trung gian tao thanh (3)
c6 thé phan ung véi oxiran dé d& dang cho ra chit trung gian (4), ma c6 thé dugc bién
ddi thanh chat trung gian (5) v6i hidu suét cao bing phan tmg véi chit phan ung clo
héa nhu thionyl clorua hoic photpho pentaclorua. Cudi cling, su tao thanh hydroxyl
ctia chit trung gian (5) trong NH,OH c6 thé tao ra hop chét dich (6).

/ /
@[N NH
Xl\/\N I\f m
i H Cong thuce (1) . . ]
Cac hop chat co cong thirc X1 cé the duogc diéu ché
theo So dd 2 dudi day. X, Ri, Rz, Z, va m trong So d6 2 giéng nhu dugc mé ta trong
phan Ban chat trén day.
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\E;[NH Toluene, hoi NH O axctoniril, K,CO, N o 2 HCIG7%), hoi
, ,

R
1 R, 2 b}\éﬁo/\ 3 wa o~
R R J Rl R2 OJ 1 /
1 N>2—k>(_<? oxiran NM\O vidu SOCl, /@:I\{M«O NH,OH
) 4 . j Xl\/\N N ¥ O

0
N 4 N e __,HO\/;\I : H )

ad R Ry HNOH OH X
N
Xl\/\N I\f 6\'\
H Céng thic (1) Sodd2
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Nguyén liéu ban dau (1), 2,4-dinitroanilin duogc thé c6 thé ghép axyl clorua phu
hop dé tao ra chét trung gian dugc N-axyl hoa (2). Sy alkyl héa ctia chét trung gian
duoc N-axyl héa (2) véi chit alkyl hoa nhu iotometan, metyltosylat, dimetylsulfat s&
din dén chét trung gian dinitroaromatic (3). Phan tng khtr chét trung gian (3), vi du
bang Ha, Pd/C, tiép theo 1a khir hydrat bing axit s& tao ra chét trung gian benzimidazol
(4). Chét trung gian (4) c6 thé phan tng vé6i oxiran dé d& dang tao ra chét trung gian
(5), ma c6 thé duge bién dbi thanh chét trung gian (6) v&i hiéu suét cao bang phan tng
v6i chét phan tng clo héa nhu thionyl clorua hodc photpho pentaclorua. Cudi cing,
phén tng hydroxyl héa chat trung gian (6) trong NH2OH ¢6 thé tao ra hop chét dich

dugc biéu dién boi cong thuc (I1).

HN-OH
/ o)
Ig®
Cha~y N
A ) Cong thirc (11I) , R i
Hop chat ¢6 cong thirc Cl c6 thé duoc diéu ché

theo So dd 3 dudi day.
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Cl

Nguyén liéu ban dau (1), 2,4-dinitroanilin ¢6 thé ghép vdi axyl clorua phu hop
dé cho ra chét trung gian dwoc N-axyl héa (2). Phan ng alkyl héa chit trung gian
dugc N-axyl héa (2) bang chit alkyl héa nhu dimetylsulfat s& din dén chat trung gian
dinitroaromatic (3). Phan tmg khtr chét trung gian dinitroaromatic (3), vi du bang Ha,
Pd/C, tiép theo 13 phan Gng khir hydrat bang axit s& tao ra benzimidazol (4). Chét trung
gian (4) c6 thé phan ng v&i oxiran dé d& dang tao ra chét trung gian (5), ma c6 thé
duogc bién ddi thanh chét trung gian (6) v6i hiéu suit cao bang chat phan tng clo héa
nhu thionyl clorua. Cudi cing, phan tmg hydroxyl héa chét trung gian (6) trong
NH>OH c6 thé tao ra hop chit dich c6 cong thire (III).

HN-OH
/ o]
g
Cl~y N
. Cong thire (11T
Theo cach khac, hop chat c6 cong thirc Cl s (D co

thé dugc diéu ché theo So db 4 dudi day.
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Nguyén liéu ban dau (1), 2,4-dinitroanilin c6 thé ghép voéi axyl clorua phu hgp
dé cho ra chat trung gian dugc N-axyl héa (2). Phan tng alkyl héa chét trung gian
dugc N-axyl héa (2) bing chét alkyl héa nhu dimetylsulfat s& tao ra chét trung gian
dinitroaromatic (3). Phan ng khir chét trung gian dinitroaromatic (3), vi du bang Ha,
Pd/C, tiép theo 1a phan ung khir hydrat bang axit sé tao ra chit trung gian
benzimidazol (4). Chat trung gian (4) c6 thé phan ng v6i oxiran dé dé dang tao ra
chét trung gian (5), ma c6 thé duoc bién dbi thanh chat trung gian (6) v6i hiéu suét cao
bang phéan mg v6i chit phan tmg clo héa nhu thionyl clorua. Phan tg thiy phan chét
trung gian (6) trong HCI c6 ddc s& tao ra chit trung gian axit carboxylic (7), ma c6 thé
ghép v6i O-(tetrahydro-2H-pyran-2-yl)hydroxylamin dé tao ra chit trung gian (8).
Cubi cing, phan tmg thily phan chit trung gian (8) trong axit s& tao ra hop chét dich ¢
cong thuc (II).

HN-OH
/ o
I
/
, , I ) Cong thuc (III) .
Theo cach khac, hop chat cé cong thic Cl co

thé duoc didu ché theo So dd 5 dudi day.
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Nguyén liéu ban dau (1), 1-clo-2,4-dinitrobenzen c6 thé ghép véi alkylamin dé
tao ra chat trung gian (2), ma c6 thé dwoc khir thanh chét trung gian (3) v6i hiéu suét
cao. Chét trung gian (3) c6 thé duoc axyl hoa dé tao ra chét trung gian (4), chat trung
gian nay s& trai qua phéan ting véi axit dé cho ra chét trung gian benzimidazol (5). Chét
trung gian (5) sau d6 c6 thé dugc khtr, vi du bang Ha, Pd/C, thanh chit trung gian duogc
thé amino (6). Chit trung gian tao thanh (6) c6 thé phan tng véi oxiran dé d& dang tao
ra chat trung gian (7), ma c6 thé duoc bién ddi thanh chét trung gian (8) véi hiéu suit
cao bang phan tng véi chét phan ung clo héa nhu thionyl clorua hodc photpho
pentaclorua. Cudi cting, phan tmg hydroxyl hoa cht trung gian (8) trong NH>OH c6
thé tao ra hop chat dich c6 cong thirc (I1I).

HN-OH
/ O
g
7
, p L. s A , Cong thire (II0) )
Theo céch khac, hop chat c6 cong thirc Cl co

thé dugc didu ché theo So dd 6 dudi day.
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Nguyén liéu ban ddu (1), 1-clo-2,4-dinitrobenzen ¢6 thé ghép véi alkylamin dé
tao ra chat trung gian (2), ma c6 thé dugce khir thanh chét trung gian (3) véi hiéu suét
cao. Chét trung gian (3) c6 thé dugc axyl héa dé tao ra chit trung gian (4), chit trung
gian (4) ndy s& trai qua phan ung khi hydrat véi axit d& tao ra chét trung gian
benzimidazol (5). Chét trung gian (5) sau d6 c6 thé dwoc khir, vi duy bang Ha, Pd/C,
thanh chét trung gian duoc thé amino(6). Chét trung gian tao thanh (6) c6 thé phan tng
v6i oxiran d& d& dang tao ra chét trung gian (7), ma c6 thé duoc bién ddi thanh chét
trung gian (8) v6i hidu suét cao bing phan g vé6i chét phan ung clo héa nhu thionyl
clorua hodc photpho pentaclorua. Phan tng thity phan chit trung gian (8) trong HCI
ddm dic s& tao ra chét trung gian axit carboxylic (9), ma c6 thé ghép véi O-
(tetrahydro-2H-pyran-2-yl)hydroxylamin dé tao ra chit trung gian (10). Cudi cung,
phan @ng thiy phan chat trung gian (10) trong axit s& tao ra hop chét dich c6 cong thirc
I1D).

Vi du thye hién siang ché

Vi du 1: Diéu ché hop chit c6 cdng thirc (I11) (con duge goi 1a ché phim thé hé
thir nhit NL-101):

(1) Dung dich 1: chudn bi dung dich axit axetic 50% (trong lugng/thé tich) trong

nudce DI, bdo quan trong nhiét do phong;
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(2) Dung dich 2: chuén bi dung dich NaOH 0,20% (trong luong/thé tich) trong
nude DI, bao quan & nhiét dd trong phong;

(3) Dung dich 3: chuén bj 200mg/ml hop chét co cong thuc (III) trong Dung dich 1
(tirc 12 50% axit axetic): danh séng 10-30 gidy s& réat hitu ich dé hoa tan hop
chat;

(4) Cudi cing, bd sung 970ul Dung dich 2 vao trong 30uL. Dung dich 3, tao ra
6mg/ml dung dich hop chét c6 cong thirc (III).

Vi du 2: Piéu ché ché phdm chira hop chét c6 cong thirc (I1I) véi hydroxypropyl

B-xyclodextrin (con dugc goi 1a ché phdm NL-101 gbc HPBCD):

(1) Dung dich 1: chuin bi dung dich axit axetic 50% (thé tich/thé tich) trong nuédc
DI, bao quéan & nhiét d6 trong phong;

(2) Dung dich 2: chuin bi hydroxypropyl B-xyclodextrin 20% (trong luong/thé tich)
bang cach bd sung mdi 80ml DI nudc vao trong mdi 20g hydroxypropyl B-
xyclodextrin, vortex trong khoang thoi gian 5 phut, bao quan & nhiét do trong
phong;

(3) Dung dich 3: chuén bi dung dich NaHCO3 5% (trong hr(_rng/thé tich) trong nuédce
DI, bao quan ¢ nhiét d§ trong phong; NaHCO;3 dugc st dung l1am chit diéu
chinh pH;

(4) Dung dich 4: chuan bi 200mg/ml hop chét c6 cong thue (III) trong dung dich 1
(tac 12 axit axetic 50%): danh séng 10-30 gidy s& rat hitu ich dé hoa tan hop
chét;

(5) Dung dich 5: 1:1 hdn hgp ctia Dung dich 2 va Dung dich 3;

(6) Bb sung 30ul dung dich 4 vao 970ul Dung dich 5 va trdn k¥, tao ra 6mg/ml
dung dich hop chét c6 cong thirc (III), v6i 10% hydroxypropyl B-xyclodextrin,
1,5% axit axetic, 2,5% NaHCO3, va pH 1a 6-7;

(7) Loc dung dich: céc ché phim chuta hop chét co cdng thac (III) tr budc (6) dugce

loc qua bo loc da khir trung so bd 0,2um véGi hiéu qua thu hdi >98%:
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(8) Piéu ché dang bot kho: cac ché phdm tir Budc (7) duge lam kho lanh dé tao ra
dang bot kho 14 bot. Ché phdm chira san phdm thing hoa tao thanh dn dinh héa
hoc & cac nhi€t 4o -20°C, 4°C va nhiét do phong trong khoang thoi gian it nhét
12 2 tudn. N6 c6 thé duge bao quan ¢ nhiét do 4°C trong khoang thoi gian hon 2

tudn ma khong phan hiy;

(9) Nghién ctru pha lodng: cac ché phim tir Buge (7) duoc pha lodng véi nude DI
(x 10 14n) va én dinh hoa hoc va luu lai trong dung dich ma khong két taa (>12
gio).

Vi du 3: Diéu ché ché phdm chira hop chét c6 cong thue (1) véi sulfobutylete

B-xyclodextrin (con dugc goi 1a ché phdm NL-101 gbc Captisol™):

(1) Dung dich 1: chuin bi 50% (thé tich/thé tich) dung dich axit axetic trong nuéc
DI, bao quan & nhiét do trong phong;

(2) Dung dich 2: chuin bi 20% (trong luong/thé tich) sulfobutylete B-xyclodextrin
bing cach bd sung mdi 80ml DI nuéc vao mdi 20g sulfobutylete B-xyclodextrin,
tao xody trong khoang thoi gian 5 phut, bdo quan & nhiét do trong phong;

(3) Dung dich 3: chuén bi 5% (trong lugng/thé tich) dung dich NaHCO3 trong nudc
DL, bdo quan & nhiét do trong phong; NaHCOs duge st dung & ddy lam chét
diéu chinh pH;

(4) Dung dich 4: chuén bi 200mg/ml hop chét ¢ cong thirc(I1l) trong Dung dich 1
(tirc 1a 50% axit axetic): danh séng 10-30 gidy s& rat hitu ich dé hoa tan hop
chét;

(5) Dung dich 5: 1:1 hdn hgp ctia dung dich 2 va dung dich 3;

(6) B sung 30ul Dung dich 4 vao 970ul Dung dich 5 va tron k§, tao ra 6mg/ml
dung dich hop chét ¢6 cong thirc (III), v6i 10% sulfobutylete B-xyclodextrin,
1,5% axit axetic, 2,5% NaHCOs3, va pH = 6-7;

(7) Loc dung dich: céc ché phim chira hop chét c6 cong thuc (II1) tir bude (6) dugc

loc qua bg loc di duge vo tring so bd 0,2um véi hidu qua thu hdi >98%:

-39-



24533

() Diéu ché dang bot kho: cac ché phém tr budce (7) duge lam kho lanh dé tao ra
dang bot kho 1a bot. Ché phim dang bot kho tao thanh dn dinh vé& mit héa hoc &
cac nhi¢t o -20°C, 4°C nhiét d0 phong trong khoang thoi gian it nhét 2 tuln.
N6 c6 thé dugc bao quan & nhiét do 4°C trong khoang thoi gian 14u hon 2 tudn
ma khong phén huy;

(9) Nghién ctru pha lodng: cac ché phim tir Budc (7) duge pha lodng vé&i nudc DI
(x 10 14n) va 6n dinh hoa hoc va luu lai trong dung dich ma khong két tia (>12
giov).

Vi du 4: Tris lam chit diéu chinh pH thay thé:

Tris (CAS #: 77-86-1) dugc st dung rdng rdi 1a thanh ph?m cua dung dich dém
pH. Tris dugc st dung lam t4 dugc trong mot s6 thudc duoc phé chudn bai FDA. N6
c6 pKa la 8,30. Hé dém tris-axit axetic c6 khoang pH 1a 7-8, do do, Tris ¢6 thé 1a chét
diéu chinh pH Iy tuéng cho ché phdm NL-101.

Ching ti dé phat trién thanh c6ng ché phim NL-101 gbc HPBCD chira Tris
voi 6mg/ml NL-101, 15% HPBCD, 250mM axit axetic, 333mM Tris, pH=7,4+/- 0,2.
Ché phdm duoc diéu ché nhu sau:

e Dung dich 1: chuén bi 200mg/ml NL-101 trong 50% axit axetic;

e Dung dich 2: chudn bi 1M Tris, sau d6 pha lodng thanh 0,6666M: (Tris
Base, F.W.121.14 g/mol).

e Dung dich 3: chuén bi 30% (trong lugng/thé tich) HPBCD trong 100mM
dém natri axetat (pH=5,4);

¢ Dung dich 4: 1:1 hén hop ciia Dung dich 2 va Dung dich 3.

e Dung dich cubi cing: bd sung 970ul Dung dich 4 vao 30ul Dung dich 1,
trdn k¥, tao ra 6mg/ml NL-101, 15% HPBCD, 250mM axit axetic,
333mM Tris, pH=7,4+/- 0,2.

So v6i NaHCO3 1am chét didu chinh pH thi d& dang kiém soat mot cach chinh
xéc tri s6 pH cta ché phdm NL-101 gbc HPBCD chira Tris trong khoang pH tir 7-8, do

ché phim chira Tris v& co ban 12 hé dém Tris-Axit axetic véi khoang dém ly thuyét
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nim trong khoang tir 7 dén 8. Tri sé pH trung hoa ctia ché phdm NL-101 gbc HPBCD

chtra Tris 1 mot wu diém rd rang cho sy phat trién 14m sang trong tuong lai.

Vi du 5: Nghién ctru ddc tinh liéu ding don & Chudt v&i ché phdm thé hé thir
nhit NL-101:

Lidu dung don cia ché phim thé hé thtr nhit NL-101 (20, 40, 60, 80 hoc
100mg/kg) tir tir dugc dua vao chuft (tiém trong tinh mach thoi gian tiém >30 giay),
va sy thay dbi va cén ning dugc do trong thoi gian 14 ngay dé danh gia doc tinh cia
cac lidu dung khac nhau ctia NL-101. Chiing t6i phét hién ra rang lidu ding NL-101
1én dén 60mg/kg NL-101 khong din dén su thay dbi dang ké vé can ning.

Tuy nhién, chiing t&i phat hién ra ring ché phdm thé hé thi nhét ndy c6 nhidu
nhugce diém nhu tri sé pH thip, kha ning két tia sau tiém tinh mach, va hang loat tac
dung phu nhu dudi chudt bi tén thwong sau khi tiém trong tinh mach. Nghiém trong
hon 1 d6i khi chting t6i quan sat thiy viéc tiém nhanh NL-101 trong tinh mach (vi du

thoi gian tiém <5 gidy) ¢6 thé lam chudt chét dot ngot.

Vi du 6: Nghién ctru doc tinh IV lidu ding don & chudt v6i ché pham NL-101
gbc HPBCD:

Liéu ding don ctia ché phim NL-101 gbc HPBCD (20, 40, 60, 80, 100, hodc
150mg/kg) trong 10% HPPCD dugc cung cip tir tir (tiém trong tinh mach thoi gian
tiém >30 gidy) cho chudt va thay dbi vé cin ning dugc do trong khoang thoi gian 14
ngdy dé danh gia doc tinh cia cic lidu ding khac nhau ciia NL-101. Chung t6i phat
hién ra ring liéu dung NL-101 1én dén 60mg/kg khong din dén su thay dbi dang ké vé

can nadng.

Chung t6i ngac nhién khi phét hién ra ring ché phim NL-101 gbc HPBCD c6
thé 1am giam déng ké doc tinh 1én tim trén co thé sbng. Chudt tham chi c6 thé sdng sot
sau khi bj tiém nhanh (thoi gian nhé hon 5 gidy) véi liéu luong cao dén 150mg/kg NL-
101. Quan trong hon, chiing t6i khong quan sat thdy ap luc tim phdi & chudt & lidu
dung hitu hiéu trj liéu 1a 60mg/kg. Ngoai ra, ché phdm nay con c6 nhidu vu diém khac,
nhu d§ pH trung hoa, dung dich tiém trong va dn dinh, khong c6 hién tugng két tia

sau tiém trong tinh mach, va khong c6 hién tugng tén thuwong dudi chudt sau tiém
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trong tinh mach. Do d6, ché phdm NL-101 géc HPBCD s& 1a mdt ché phdm Iy tuéng
dé sir dung trong NL-101 MTD, PK, trong nghién ciru hiéu qua trén co thé séng, va
trong nghién ctru cho phép IND. Chung t6i dang tich cuc phét trién ché phdm NL-101

gbc HPBCD dé thir nghiém 1am sang & ngudi trong tuong lai.

Vi dy 7: Nghién ctru doc tinh IV lidu dung don trong tinh mach & chuot véi ché
pham NL-101 gbc Captisol™:

Mot lidu dung don ctia ché phdm NL-101 gbc Captisol™ (20, 40, 60, 80, 100,
hodc 150mg/kg) trong 10% Captisol™ dugc dua vao (trong tinh mach) chudt va su
thay ddi vé trong lugng dugc do trong 14 ngdy dé danh gia doc tinh cla céac lidu ding
NL-101 khac nhau. Chiing t6i vui mimng phat hién ra rang liéu dung NL-101 lén dén
60mg/kg khong din dén su thay doi 16n v& trong luong.

Chung t6i vui muing khi phat hién ra ring ché phdm NL-101 gbc Captisol™
cling c¢6 tic dung lam giam dang ké doc tinh 1én tim trén co thé séng. Chudt tham chi
c6 thé sdng sét sau khi tiém nhanh (thoi gian it hon 5 gidy) liéu NL-101 cao dén
150mg/kg. Quan trong hon, ching t6i khong quan sét thay ap luc tim phdi & chudt &
lidu ding hiru hiéu tri liéu 60mg/kg. Ngoai ra, ché phdm nay con ¢6 nhidu wu diém
khac, nhu do pH trung hoa, dung dich tiém trong va én dinh, khong c6 hién tuong két
tla sau tiém trong tinh mach, va khong c6 hién tugng t6n thuong dudi chudt sau tiém
trong tinh mach. Do d6, ché phdm NL-101 gbc HPBCD s& 1a mdt ché phim ly tuéng
dé str dung trong NL-101 MTD, PK, trong nghién ctru hiéu qué trén co thé séng, va
trong nghién ctru cho phép IND. Ching tdi dang tich cuc phat trién ché phdm NL-101

gbc HPBCD dé thir nghiém 1am sang & nguoi trong tuong lai.

Vi dy 8: Nghién ctru doc tinh IV nhiéu lidu ding & chudt véi ché phdm NL-101
gbc HPBCD :

Nhiéu liéu ding cia ché phdm NL-101 gbc HPBCD (60mg/kg) trong 10%
HPBCD dugc dua vao (trong tinh mach) chudt va su thay di trong lugng dugc do dé
danh gia doc tinh cta céc lidu dung khac nhau ctia NL-101. Chung t6i phat hién ra
réng chudt c6 thé chiu dung t6t nhidu lidu dung 60mg/kg ciia NL-101 ma khong c6 su

thay dbi dang ké vé trong lugng. Vi du, chudt ¢ thé dugc dinh lugng & lidu dung
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60mg/kg vao ngay 1, 4, 8, 11, 18, 25. Phac dd dinh luong kha thi khac la 60mg/kg &
ngay 1, 2, 8, 15, 22, 29.

Vi dy 9: Nghién ctru doc tinh IV ctia nhiéu liéu ding qua dudng trong tinh

mach cua ché pham & chudt:

Nhiéu lidu ding cta ché phdm NL-101 gbc Captisol™ (60mg/kg) trong 10%
Captisol™ dugc dua vao (trong tinh mach) chudt va sy thay di vé trong luong dugc
do dé danh gia doc tinh cua céc lidu dung khéc nhau ciia NL-101. Chiing t6i phat hién
ra ring chudt c6 thé chiu dung tét nhidu lidu ding 60mg/kg cia NL-101 ma khong
thay ddi dang ké trong lugng. Vi dy, chudt c6 thé dugc dinh lugng lidu ding 60mg/kg
&ngay 1, 4, 8, 11, 18, 25. Phac dd dinh luong kha thi khac l1a 60mg/kg & ngay 1, 2, 8,
15,22, 29.

Vi du 10: Tinh hiéu qua ciia ché phdm NL-101 gbc HVCD déi v6i md hinh
ghép ngoai lai A549 ung thu phéi té bao khong nhé & ngudi

Dong vat: Chudt balb/c 5 dén 6 tudn tudi dugc gilt 5 con trong mdt léng voi nép
bd loc khong khi du6i dnh sang (12 chu ky sang/tdi, 4nh sang bat vao luc 6 gio) va
nhiét 4o ((22+1°C)-méi trudng duge kiém soat. Moi thao tac trén dong vat dugc thuc
hién duéi ndp chup dang tAm vo trung. Céc con vat dugc tity ¥ tiép can thirc &n danh
cho chudt Purina ((Pro Lab PMH 4018, Trademark of Agway, Syracuse, N.Y.) va
nude. Nghién cttu cic con vét nay duge thyc hién theo "Huéng din chim soc va st
dung dong vat thi nghi¢m” (Guidelines for Care and Use of Experimental Animals).

Nuoi cy té bao khdi u: Céc té bao NSCLC A549 & ngudi dugc nudi cly trong
mdi trudng nudi cdy dugc lam thich hop. Cac té bao dugc thu hoach & giai doan phat
trién loga ctia chung dé chuin bi chy khéi u.

Céy khdi u: céc té bao khdiu & nguoi (2,5 dén 5,0x106 té bao) dugc céy duéi da
trong 0,2ml moi trudng chira 30% Matrigel & hai bén hong ctia chudt balb/c nu/nu
bang kim 20-gauge c6 chiéu dai tir 1 ¢én 2cm.

Diéu tri: 2 dén 3 tuin sau khi cy té bao khéi u, cac con vit ma phat trién khéi u

cing duédi da dugc chon va chia thanh mot vai nhom déng nhét (n=6 con vt trén
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nhém hoic lidu dung) véi kich thuéc khéi u (100-200mm?®). C4c con vat dugc tiém

trong tinh mach liéu dung 60mg/kg cta ché phém duéi day ¢ ngay 1, 4, 8, 11, 18, 25.
1. Nhém dbi ching: 10% HPBCD, 1,5% axit axetic, 2,5% NaHCOs;
2. Nhom NL-101: 6mg/ml, 10% HPBCD, 1,5% axit axetic, 2,5% NaHCOs3;

3. Nhom bendamustin: 6mg/ml, 10% HPBCD, 1,5% axit axetic, 2,5%
NaHCOg;

Dénh gia tinh hiéu qua: cic phép do khéi u rén duéi da dugc thuc hién vao
ngdy tiém dau tién va 4 ngay sau d6. Hai duong kinh vudng géc 16n nhét cia mdi khéi
u dugc do bing thude kep va céc kich thuée khéi u duge ude tinh bang céach st dung

cong thirc:

TV=LxW7/2 trong d6 TV: thé tich khdi u; L: chidu cao; W: chidu rong. Trong

lwong co thé cta con vat cling dugc luu ¥. Céc két qua dugc thé hién trong Bang dudi

day.
Con vét | Con vat Trong Tr()ng’luqng Thé tich khéi u TC
Nhém (bt (két lugng khéi u
dhy | thie) | (g) (® N
D6i chiing 10 10 28,8+1,7 1,94+0,3 2080,8+552,8 /
NL-101 6 6 27,6£2,9 0,88+0.2* | 772,7+235.6% | 37,7
Bendamustin 6 6 28,6+1,9 1,97+0,5 1716,5£550,6 | 71,9

"p<0,01 so véi nhém ddi chimg

Dit liéu trén day thé hién ring ché phdm NL-101 gbc HPBCD c¢6 hiéu qua tuyét
voi trén co thé séng & mo hinh ghép ngoai lai A549 ma khong c6 diu hiéu v& doc tinh
té bao va doc tinh 1én tim dang ké.

Sau khi danh gid mé rong, ché phdm NL-101 gbc HPBCD dugc chon cho
nghién ctru cho phép phét trién thubc méi (Investigational New Drug —IND).
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YEU CAU BAO HO

1. Dugc pham chira (a) xyclopolysacarit, va (b) hop chét ¢6 cong thuc (II):

X|  Céng thic (IT)

trong d6 Ri va Ry ddc 1ap 1a H, alkyl, alkenyl, alkynyl, xycloalkyl, heteroxycloalkyl,

halo, -C=NH, amin, xyano, hydroxy, hodc alkoxy, hodc mudi dugc dung cda no,
trong do:
mlas,6,7,8,9,6 10,11, 12, 13, 14, 15, hoac 16; va
X1 1a halo hodc OSO2R¢, trong d6 R¢ 1a alkyl, alkenyl, hodc alkynyl.

2. Duogc phém theo diém 1, trong d6 X lahalovamlas, 6, 7 hoac 8.
3. Dugc phdm theo diém 1, trong d6 hop chét nay c6 cong thue (111):
HN-OH
/ (@]

IR
Cl Cong thire (111)

4. Dugc phdm theo diém bit ky trong sb cac diém tir 1 dén 3, trong d6 mudi dugc
dung 1a mubi hydroclorua, mudi hydrobromua, metansulfonat, toluensulfonat, axetat,
fumarat, sulfat, bisulfat, sucxinat, xitrat, phosphat, maleat, nitrat, tatrat, benzoat, bi
carbonat, carbonat, mudi natri hydroxit, mubi canxi hydroxit, mubi kali hydroxit,
mudi tromethamin(Tris), hoic hdn hop coa ching, tét hon 1a mudi hydroclorua,
metansulfonat, toluensulfonat, axetat, sucxinat, xitrat, maleat, tatrat, hoic hon hop cia
chiing, hoic t6t nhat 1a mudi axetat.

5. Dugc phdm theo diém b4t ky trong sd cac diém tr 1 dén 4, trong do
xyclopolysacarit 1a xyclodextrin.

6. Dugc phim theo diém 5, trong d6 xyclodextrin da néu duge chon tir nhém bao gdm
o-xyclodextrin hoic din xuét ctia nd, p-xyclodextrin hoic din xuét cta né, va V-

xyclodextrin hodc dan xuat cia nd.
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7. Dugc phdm theo diém 6 trong d6, xyclodextrin 1a p-xyclodextrin hodc din xuét cua
no.

8. Duoc pham theo diém 7, trong d6 B-xyclodextrin 14 hydroxypropyl B-xyclodextrin,
hodc sulfobutylete B-xyclodextrin.

9. Dugc phdm theo diém bt ky trong sé cac diém tir 1 dén 8, trong d6 dugc phim con
chira chit diéu chinh do pH.

10. Duoc phém theo diém 9, trong d6 chét diéu chinh do pH la natri bi carbonat, natri
carbonat, natri hydroxit, kali hydroxit, canxi hydroxit, tromethamin (Tris), hoic hon
hop cta chung, tdt hon 12 natri bi carbonat, tromethamin (Tris), hodc hdn hop ciia
ching.

11. Dugc pham theo diém 1, trong d6 dugc phdm nay chira (a) xyclodextrin, va (b)

hop chét c6 cong thire (I11):

HN-OH
/ O

Qe
Cl Cong thirc (I1I)

hoic mudi duge dung ctia né, va (c) chit diéu chinh d6 pH.

12. Dugc phim theo diém 11, trong d6 xyclodextrin 13 B-xyclodextrin hodc din xuét
clia n6, tot hon 13 hydroxypropyl p-xyclodextrin, hodic sulfobutylete B-xyclodextrin.

13. Duoc phém theo diém 11 hodc 12, trong do mudi dugc dung 1a mudi hydroclorua,
metansulfonat, toluensulfonat, axetat, sucxinat, xitrat, maleat, tatrat, hodc hdn hop ciia
ching.

14. Dugc phdm theo diém bét ky trong sb cac diém tir 9 dén 13, trong do6 chét diéu
chinh do pH la bi carbonat, carbonat, natri hydroxit, canxi hydroxit, kali hydroxit,
tromethamin, ho#ic hdn hop cia ching.

15. Dugc phidm theo diém bt ky trong s6 cac diém tir 9 dén 14, trong do xyclodextrin
1a hydroxypropyl B-xyclodextrin hogc sulfobutylete B-xyclodextrin, mudi duoc dung 1a
mudi axetat, va chit didu chinh pH 12 natri bi carbonat.

16. Dugc phim theo diém bét ky trong s6 cac diém tir 9 dén 15, trong d6 duge pham

c¢6 d6 pH nam trong khoéng tir 6,0 dén 9,0.
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17. Dugc phim theo diém bit ky trong sb cac didm tx 1 dén 16, trong do
xyclopolysacarit ¢6 mit & ndng dd niam trong khoang tir 0,5% dén 40% trong
luong/thé tich.

18. Dugc phim theo diém 17, trong d6 xyclopolysacarit ¢6 mit & ndéng do nim trong
khoang tir 2,5% dén 20% trong lugng/thé tich.

19. Dugc phim dang lidu bao gdm dugc pham theo diém bt ky trong sb cac diém tur 1
dén 18, trong d6 dugc phdm dang lidu chira Smg dén 500mg hop chét c6 cong
thae(I1I).

20. Ché phim dong khd cua duge phdm theo diém bét ky trong sb cac diém tir 1 dén

18, trong d6 ché phdm nay duoc déng goi trong lo hodc vat chira duogc dung khéc.

-47-





