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Linh vire ki thuat dwoc dé clp

Sang ché @& cap dén mubdi oxalat va mubi phosphat ctia thé tiép hop naloxol-

polyetylen glycol, phuong phép bao ché mubi nay, va duoc pham chtra mudi nay.
Tinh trang k§ thuit ciia sang ché

Phuong phép diéu trj hiéu qua chimg dau thudng phai sir dung cac thudc giam dau
opioit. Tuy nhién, ngoai tac dung gidm dau mong mudn, mét sd tic dung phu khong
mong mudn nhét dinh, nhu rbi loan chic néng rudt, budn non, chimg tdo bon, va céc tac
dung khéc, c6 thé xuét hién khi st dung thubc giam dau opioit nay. Céc tac dung phu nay
c6 thé 1a do cac thu thé opioit c6 mit & ngoai hé than kinh trung wong, chu yéu 1a &
dudng da day rudt. Cac nghién ciru 14m sang va cén 1dm sang cho thiy c6 thé st dung
mPEG;-O-naloxol, dang tiép hop ctia chit dbi khang opioit naloxol va polyetylen glycol,
dé khang lai cac tac dung phu khéng mong mubn xuét hién khi st dung thudc giam dau
opioit. Khi str dung qua dudng miéng cho dbi trong bi bénh, phan 16n mPEG;-O-naloxol
khong di qua hang rio mau ndo vao hé than kinh trung wong, va it anh hudng téi tac dung
giam dau cua opioit. Xem, vi du WO 2005/058367; WO 2008/057579; Webster et al.,
“NKTR-118 Significantly Reverses Opioit-Induced Constipation,” Poster ‘39, 20th
AAPM Annual Clinical Meeting (Phoenix, AZ), October 10, 2009.

Dé phat trién dugc chit du tuyén nhu mPEG;-O-naloxol thanh dugc phim dugc
chap thuén, thi vin dé quan trong 1 cin phai im hiéu xem duoc chét dy tuyén nay c6
dang da hinh hay khéng, ciing nhu d6 én dinh twong dbi va sy chuyén hoa qua lai giira
cac dang nay & cac diéu kién c6 thé gip trong qua trinh san xuét, van chuyén, bao quan
va bao ché truée khi ding & quy mé 16n. Mong mubn ring cac dugc chét ndy phai & dang
rdn @& thuan tién cho viéc bao ché duoc phdm. Cho dn nay van chua c6 dang rin cia
dugc chit mPEG;-O-naloxol, va hién nay ching méi chi dugc san xuit va phén 1ap dudi
dang diu & dang bazo tu do. Céch thirc chinh xac dé giai quyét van dé néu trén ndy van
con chua r8. Vi dy, sb luong duogc phém 1a cac mudi oxalat van rat han ché. Dang bazo tu
do ciia mPEG;-O-naloxol khong thé tao thanh pha tinh thé ngay ca khi n6 duoc 1am lanh
dén -60°C va thdy ring né ton tai & dang thity tinh vdi nhiét d6 chuyén tiép x4p xi -45°C.
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Hon nita, mPEG;-O-naloxol & dang bazo tu do cia n6 c6 thé bi thoai bién oxy hoéa khi
tiép xuc véi khong khi. Can phai quan ly dang bazo tu do ndy mot cach cin thén, vi du
bao quan né trong didu kién khi tro, dé tranh xay ra qua trinh thoai bién nay. Vi thé,
mong mubn c6 duge mudi dang rin cua mPEG;-O-naloxol, t6t hon néu 1a dang bn dinh
hon khi tiép xtc véi khong khi.
Ban chit k§ thuat ciia sang ché

Theo mot khia canh, sang ché dé xuit mudi dang rin cta thé tiép hop mPEG;-O-

naloxol.
Theo khia canh khéc, sang ché d& xuét phuong phap bao ché mudi oxalat cia thé

tiép hop naloxol-polyetylen glycol, mudi nay chira cac gbc ion cia mPEG;-O-naloxol va

axit oxalic. Cac cdng thirc cia mPEG;-O-naloxol va axit oxalic nhu sau:

/—CHj, HO 0

N

o) OH

!

)

HJ o a’o—( CH,CH,0 57—CH3

Theo mdt s& phuong 4n, sang ché d& xuét phuong phép bao ché mubi néu trén bao
gém cac budce: hoa tan mPEG;-O-naloxol & dang bazo tu do vao etanol; bd sung mety] t-
butyl ete vao dung dich chitra mPEG;-O-naloxol h(‘)a tan néu trén; bd sung axit oxalic
trong metyl t-butyl ete vado mPEG;-O-naloxol hoa tan néu trén trong thoi gian it nhat 2
gir dé thu dugc hén dich dic; va loc hdn dich dic nay dé thu dugc mubi oxalat cia thé

tiép hop naloxol-polyetylen glycol & dang ran.

Theo mot s§ phuong 4n, phuong phdp bao ché mudi néu trén bao gbm céc budc:
hoa tan mPEG;-O-naloxol ¢ dang bazo tu do vao axetonitril; bd sung nudc vao dung dich
chira mPEG;-O-naloxol hoa tan néu trén; bd sung axit oxalic trong etyl axetat vao
mPEG;-O-naloxol hoa tan néu trén trong thdi gian it nhét 2 gior dé thu duoc hdn dich dic;
va loc hdn dich dic nay dé thu dugc mubdi oxalat cia thé tiép hop naloxol-polyetylen

glycol & dang ran.
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Theo mdt sé phwong 4n, mubi dang rin cua thé tiép hop mPEG,-O-naloxol 1a

mubi dang tinh thé.

Theo mdt s§ phuong 4n, sang ché @& xudt mubi dang rén gin nhu tinh khiét, c6 do
tinh khiét it nht khoang 80%, it nhit khoang 85%, it nhit khoang 90%, it nhit khoang
92%, it nhat khoang 95%, it nhit khoang 96%, it nhit khoang 97%, it nhit khoang 98%,
hoic it nhit khoang 99%.

Theo mot s§ phuong 4n, mudi dang rin cua thé tiép hop mPEG;-O-naloxol 1a

mubi phosphat.

Theo cac phuong an khac, mubi mPEG7-O-naloxol dang rin 12 mubi oxalat. Vi du,
theo mdt s& phuong 4n, sang ché d& xuit mubi oxalat dang rén 12 mudi mPEG;-O-naloxol
oxalat & dang tinh thé A, nhu dugc néu trong ban mo ta ndy. Vi du khac, theo mot sb
phuong 4n, sang ché d& xudt mubi oxalat dang rin 12 muéi mPEG,-O-naloxol oxalat &

dang tinh thé B, nhu dugc néu trong ban mé ta nay.

Theo cac phuong 4n khac, mudi oxalat cia mPEG;-O-naloxol & dang rén dugc

diéu ché theo cac phuong phap néu trén.

Theo cic phuong 4n khéac, mudi dihydrophosphat cia mPEG;-O-naloxol & dang

rin dugc diéu ché theo cic phuong phép néu trén.

Theo mot s6 phuong 4n, sang ché @& xuit mudi mPEG;-O-naloxol oxalat & dang
tinh thé B 1a dang mudi c6 pic ndi nhiét duy nhét trén dd thi phan tich nhiét quét vi sai
nam trong khoang tir nhiét do phong dén 150°C. Pic ndi nhiét duy nhét nay c6 thé ndm
trong khoang tir 91°C dén 94°C. Vi dy, theo mét sé phwong 4n, pic ndi nhiét nay nim &
khoéng 92°C, khoang 92,5°C, hodc khoang 93°C.

Theo cac phuong 4n khac, mubi mPEG;-O-naloxol oxalat & dang tinh thé A c6
phd nhidu xa bét tia X dugc thé hién trén Fig.2.

Theo cac phuong 4n khac, mubi mPEG;-O-naloxol oxalat & dang tinh thé B ¢6
phd nhiéu xa bét tia X dugc thé hién trén Fig.3.

Theo cac phuong 4n khac, mudi mPEG;-O-naloxol dihydrophosphat dang rin ¢6
phd nhiu xa bot tia X duge thé hién trén Fig.1.
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Theo khia canh khac, sang ché d& xuit dugc phdm chira muéi mPEG;-O-naloxol
dang rén va ta dugc duoc dung. Theo mét s6 phuong 4n, sang ché d& xut dugc phim &

dang rin duoc bao ché thanh dang thubc sir dung qua dudng miéng cho dbi tugng.
M0 ta vin tit cac hinh vé

Fig.1 la d6 thi thé hién phd nhidu xa bot tia X ctia mudi tinh thé mPEG,-O-naloxol
dihydrophosphat.

Fig.2 1a d6 thi thé hién phd nhidu xa bot tia X ctia muéi mPEG,-O-naloxol oxalat
& dang tinh thé A.

Fig.3 12 d6 thi thé hién phd nhidu xa bot tia X ciia muéi mPEG,-O-naloxol oxalat
& dang tinh thé B.
M0 ta chi tiét sang ché

Séang ché d& xuét cac mubdi dang rin cta thé tiép hgp mPEG;-O-naloxol, bao gbm,
vi du cac dang mubi phosphat va mudi oxalat. Mot sb it cac mudi oxalat 13 dugc phim.
Séang ché ciing d& xuét phuong phép bao ché mudi dang rén cua thé tiép hop mPEG,-O-
naloxol. Dang mudi rin bao gdm, vi du dang tinh thé gn nhu tinh khiét. Séng ché dé
xuét phuong phép bao ché mPEG;-O-naloxol cé thé thich hop véi quy mo san xuét mubi
mPEG;-O-naloxol oxalat & dang tinh thé. Nhu dugc chirng minh trong Vi du dudi day,
nhu mubi oxalat dang rén, mudi mPEG7-O-naloxol dang rin c6 thé 6n dinh va tao ra rat it
hoic khong tao ra san phim thoai bién oxy héa trong cc diu kién san sinh ra san phim
thoai bién oxy hoa trong mPEG;-O-naloxol & dang bazo tir do. Qu4 trinh diéu ché mudi
tao ra san phim tinh khiét hon, hiu nhu khong chira cac hop chit héa hoc khéac. Cac nd
Iyc két tinh ban diu khong tao ra san phdm tinh khiét va nhiéu phuong phap da dugc tién
hanh truéce khi thu duge két qua kha quan. Ngoai ra, c4c axit khac nhau dugc tao ra trude
khi tién hanh thanh cdng voi axit oxalic va axit phosphoric dé tao ra cac mubi tuong ung.
Hon nita, cho ring mudi oxalat s& lam tang kha ning san xuét thanh cong. Sang ché ciing

dé xuét dugc phdm bao gdbm mubi mPEG,-O-naloxol dang ran.
Thuat ngir

Céc chir viét tat sir dung trong ban md ta ndy bao gdm: DCM - diclometan; DMF -

dimetylformamit; DSC (differential scanning calorimetry) - phan tich nhiét quét vi sai ;
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DVS (dynamic vapor sorption) - hdp thu hoi dong luc; EtOAc - etyl axetat; IPA - 2-
propanol; IPE - diisopropyl ete; MEK - metyl etyl keton; MeOH - metanol; MeTHF - 2-
metyltetrahydrofuran; MIBK - metyl isobutyl keton; MTBE - metyl t-butyl ete; mPEG -
polyetylen glycol dugc bit giit metyl; PEG - polyetylen glycol; PrCN, n-propyl xyanua;
RH - d0 4m tuong d6i; THF- tetrahydrofuran; va Phd nhifu xa bét tia X - phd nhidu xa
bot tia X.

Dé hiéu dugc d& dang ban chét ctia sang ché néu trong ban md ta ndy, nhidu thuét
ngit dd dugce x4c dinh dudi ddy. N6i chung, cac tén goi str dung trong ban md ta nay va
céc phuong phép trong phong thir nghiém vé linh vuc ho4 hitu co, héa duge, va dugce hoc
dugc néu trong ban mo ta nay 1a da biét va thuong duoc sir dung trong linh vuc k¥ thuat
nay. Néu khong duoc x4c dinh theo cach khac, tit ca thuat ngir k¥ thudt va thuit ngit
khoa hoc thudng sir dung trong ban md ta nay c¢6 nghia twong tu nhu dugc hiéu bai ngudi
c6 hiu biét trung binh trong linh vuc ndy, thudc ban chit ciia sang ché nay.

Thuit ngt “mPEG;-O-naloxol”, “a-6-mPEG;-O-naloxol” va “a-6-CH;-
(OCH,CH,);-O-naloxol” dugc sir dung thay thé cho nhau trong ban mé ta d& chi hop chét

¢ cong thirc:

trir khi ¢6 quy dinh khéc, c¢6 nghia 1a & dang bazo ty do cia né. Mubi cia mPEG;-
O-naloxol, 1a dang ion cia mPEG;-O-naloxol ton tai vé6i ion ddi cia né duge tao ra tir,
trong trudmg hop ndy, axit. Ion dugc tao ra tir axit ndy ding @& chi theo cach khac 12 “ion
ddi axit” hogc chi 1a “ion d6i”. Vi du, khi ion dbi axit 12 ion ciia axit oxalic, thi muéi

mPEG,-O-naloxol 12 mudi oxalat. Axit oxalic c6 cong thirc:

HO 0
o; o: H.
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Vi du, khi ion dbi axit 14 ion cua axit phosphoric, thi mubi mPEG;-O-naloxol 13
mubi phosphat. C6 thé c6 ba loai mubi phosphat: dihydrophosphat; hydrophosphat va
phosphat. Do d6, mdt, hai hodc ba nguyén tir hydro dugc loai bé.

Khong bi gii han béi 1y thuyét bit ky, cho ring cac gbc ion cia mPEG;-O-

naloxol c6 thé bao gdm cac gbc trong d6 nito doéng vai trd 13 proton, c6 cong thuic:

~—<H
HO o) "cw—écn—|2c:H20-)7—CH3

Khong bi gi¢i han bai ly thuyét bit ky, cho ring cic gbe ion cua axit oxalic ¢6 thé

bao gbm céc gbc trong d6 mot hodc nhidu hydro duge loai bo, vi du:

o 0 - o
o OH 0 o

Trir khi ¢6 quy dinh khéc, thuat ngit “khoang” va “xap xi” khi duoc sir dung lién
quan dén lidu luong, lrgng, hodc ty 18 phin tram khéi lugng ciia cac thanh phin trong
ché pham hoic dang lidu luong duoc sir dung trong ban mé ta dé chi lidu luong, liéu hodic
ty 1& phan tram khdi lugng dugc nhan biét béi ngudi c6 hiéu biét ¢ trinh do trung binh
trong linh vuc k¥ thuit nay dé thu dugc tac dung duoc ly duong luong véi tac dung thu
dugc tir lidu lugng, liéu, hodc ty 1& phan tram khdi lugng cu thé. Pic biét, thudt ngit
“khoang” va “xdp xi”, khi duoc st dung trong ban md ti ndy, dung dé chi lidu luong,
lidu, hoic ty 1¢ phan tram khéi lwong trong khoang 15%, trong khoang 10%, trong
khoang 5%, trong khoang 4%, trong khoang 3%, trong khoang 2%, trong khoang 1%,
hoic trong khoang 0,5% lidu luong, lrgng, hoic ty 16 phan tram khébi luong cu thé.

Trir khi c6 quy dinh khéc, thuat ngir “khoang” va “xip xi” khi dugc sir dung lién
quan dén tri s6 hoic khoang tri s6 @& mo ta dang ran cu thé, vi du nhiét do hodc khoang

nhiét d6 cu thé, nhu, vi du mo ta qua trinh néng chay, loai nudc, khir hoa tan hodc chuyén
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héa thity tinh; thay d6i khéi, nhu, vi du thay dbi khéi nhu ham sb cua nhiét do hodc do
Am (DVS); ham lugng dung modi hodc nudc, lién quan dén, vi du khdi lugng hodc ty 1€
phén trdm; hodc vi tri pic, nhu, vi du trong phén tich bai, vi du phén tich nhiét quét vi sai,
phan tich nhiét trong lugng hodc phé nhiéu xa bot tia X; dugc st dung trong ban mo6 ta dé
chi tri s6 hodic khoang tri s§ c6 thé sai 1éch so véi khoang thich hop dbi véi ngudi c6 hidu
biét trung binh trong linh vuc nay ddng thoi vin mo ta dang rén cu thé. Dic biét, thust
ngit “khoang” va “xép xi”, khi dugc str dung trong ban mo ta nay, dung dé chi tri s6 hodc
khoang tri s6 c6 thé thay dbi 5%, 4%, 3%, 2%, 1%, 0,9%, 0,8%, 0,7%, 0,6%, 0,5%,
0,4%, 0,3%, 0,2% hoic 0,1% tri s6 hodc khoang tri s6 dugc d& cap ddng thoi vAn md ta
dang rin cu thé.

A

Thuét ngit “v6 dinh hinh” hodc “dang v6 dinh hinh” dugc sir dung trong ban mé ta
@& chi chét, hop phin, hoic san phdm cu thé vé& co ban khong phai 13 dang tinh thé nhu
duogc xac dinh, vi du br?mg phé nhiéu xa bot tia X hoic trong dé chét, hop phén, hodc san
phim nay khong c6 tinh ludng chiét hodc dang l1ap phwong khi quan sit bang cach st
dung kinh hién vi quang hoc phén cuc. Theo mot sb phuong 4n, mau bao gém dang v
dinh hinh ciia chit c6 thé hau nhw khong chira dang vo dinh hinh va/hogc dang tinh thé
khéc.

-

Thuét ngit “dang tinh thé” dugc st dung trong ban mé ta dé chi tinh thé rin cta
hop chit hod hoc, bao gdm, nhung khéng chi giéi han &, don tinh thé hodc da tinh thé,
va/hodc dang da hinh, solvat, hydrat, clathrat, df“)ng tinh thé, mubi cta hop chét nay, dang
solvat ctia cAc mudi, dang hydrat cia cac mudi. Dang tinh thé cia chit c6 thé thu duogc
bang nhidu phuong phép, nhu da biét trong linh vire k§ thuat nay. Cac phuong phép nay
bao gbém, nhung khong chi giéi han &, phuong phép két tinh ndng chay, 1am lanh néng
chay, két tinh dung mai, két tinh trong khong gian hiru han nhu, vi du trong céc giéng cd
nano hogic dng mao din, két tinh trén bé mit hodc mu nhu, vi du trén polyme, két tinh
Vv6i sy ¢6 mit clia chit phu gia, nhu, vi du d6i phan tir ddng tinh thé, khir hoa tan, loai
nudce, lam bay hoi nhanh, 1am ngui nhanh, 1am ngudi chim, khuéch tan hoi, thdng hoa,

phan tmg két tinh, bd sung khang dung méi, nghién va nghién giot dung moi.

Céc k¥ thuat d& mé ta dic diém cia céc dang tinh thé va dang vé dinh hinh bao
gbm, nhung khong chi gii han &, phuong phép phén tich nhiét trong lugng, phén tich
nhiét quét vi sai, phd nhiéu xa bot tia X , phd tia X cua tinh thé don, quang phd rung, vi

-8-
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du phb hdng ngoai va quang phd Raman, phuong phép cong hudng tir hat nhan trang thai
rén, kinh hién vi quang hoc, kinh hién vi quang hoc & giai doan nhiét, kinh hién vi dién tir
quét, phan tich tinh thé dién tir va phén tich dinh luong, phén tich kich ¢ hat, phin tich

dién tich b& mait, nghién ctru kha ndng hoa tan va nghién ctru kha nang phan huy.

Trir khi ¢6 quy dinh khac, thuét ngt “hydrat” dugc sir dung trong ban mé ta dé chi
hop chat hoic mubdi ctia no, con bao gbm luong ty lugng hodc lugng khong ty lugng cia
nuée duge gin két bsi lyc ndi phan tir khong cong héa tri. Trir khi ¢6 quy dinh khac,
thuat ngit “solvat” dugc st dung trong ban mo ta dé chi dang solvat dugc tao ra tir qué
trinh lién két mot hodc nhidu phan t dung méi v6i hop chit d4 néu trong ban mé ta nay.
Thuat nglt “solvat” bao gdm ca dang hydrat (vi du, monohydrat, dihydrat, trihydrat,
tetrahydrat, va cac dang tuong tu).

Thuat ngir “td dugc duge dung” dugce sir dung trong ban mé ta dé chi vat lidu, ché
pham hoic ta dugc 16ng duge dung, nhu chit d6n 16ng hodc rén, chit pha loang, dung |
moi, hodc vt liéu tao nang. Theo mot phuong 4n, mdi hop phéan 13 “dugc dung” duoc
~ hiéu 13 trong hop v&i céc thanh phin khac ciia duge phim, va thich hop dé st dung khi
tiép xtic v6i md hodc co quan cia nguoi va dong vat ma khong gay ra doc tinh qua mirc,
kich tmg, dap tmg di tng, sinh mién dich, hodc cac vin d hoic bién chimg khac, twrong
xtmg véi ty 1€ loi ich/rui ro hop ly. Xem, vi du Remington: The Science and Practice of
Pharmacy, 21st ed.; Lippincott Williams & Wilkins: Philadelphia, PA, 2005; Handbook
of Pharmaceutical Excipients, 6th ed.; Rowe et al., Eds.; The Pharmaceutical Press and
the American Pharmaceutical Association: 2009; Handbook of Pharmaceutical Additives,
3rd ed; Ash and Ash Eds.; Gower Publishing Company: 2007; Pharmaceutical
Preformulation and Formulation, 2nd ed.; Gibson Ed.; CRC Press LLC: Boca Raton, FL,
2009.

Thuét ngit “da hinh” hodc “dang da hinh” dugc st dung trong ban mé ta dé chi
mot trong s hai hogc nhiéu tinh thé chua cling mgt phén tr, phén tir hodc ion. Céc dang
da hinh khéc nhau c6 thé c6 cac tinh cht vat Iy khac nhau nhu, vi du nhiét do néng chay,
nhiét dung hop, kha ning hoa tan, tdc 6 phan hiy, va/hoic phd rung déng do su sap xép
hoic ciu dang cla cdc phan tir hoic ion trong mang luéi tinh thé. Sy khéac nhau vé cac
tinh cht vat 1y dugc thé hién bsi dang da hinh c6 thé anh hudng t6i céc thong sé duge

hoc, nhu d6 6n dinh trong bao quéan, hé sb nén, ty trong (12 théng sb quan trong trong qua

-0-
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trinh san xut ché pham va san phdm), va téc d6 phan hty (yéu td quan trong vé sinh kha
dung). Sy khac nhau vé d6 &n dinh c6 thé do hoéa tinh (vi du, qua trinh oxy hda phan biét,
sao cho dang lidu 1am d8i mau nhanh hon khi duoc ciu thanh tir mot dang da hinh so véi
khi dugc ciu thanh tir dang da hinh khéc), thay ddi co hoc (vi du, vién nén b& vun trong
qua trinh bao quéan do dang da hinh vé mit dong hoc ¢6 xu huéng chuyén thanh dang da
hinh nhiét dong dn dinh hon), hodc do c hai i do trén (vi dy, vién nén c6é mot dang da
hinh thudng d& bi v& vun & d 4m cao). Do su khac nhau v& kha nang hoa tan/phén huy,
trong trudng hop dic biét, mot s6 qua trinh chuyén dang da hinh c6 thé 1am mét hoat tinh
hodc, trong trudng hop dic biét khac, s& gay ra doc tinh. Ngoai ra, cac tinh chét vét Iy cia
dang tinh thé c6 thé quan trong trong qua trinh xi 1y; vi dyu, mot dang da hinh c6 thé tao
ra cic dang solvat hodc c6 thé gdy kho loc va rira sach hoan toan cac tap chét (vi du, hinh

dang va phan b kich c¢& hat ¢6 thé khac nhau gitra cic dang da hinh).

Trir khi c¢6 quy dinh khac, thudt ngir “mirc d6 tinh khiét ddng phan 1ap thé” duoc
str dung trong ban md ta dé chi ché phdm chira mot chit ddng phan 14p thé cua hop chit
va hau nhu khéng chira cac chit ddng phan 1ap thé khac ciia hop chét d6. Theo mot sb
phuong 4n, sing ché d& xuit a-6-mPEG;-O-naloxol ddng phan 13p thé tinh khiét hodc
mudi ctia n6 hau nhu khéng chira cac chit ddng phan 14p thé khic bao gbm, vi du 0-6-
mPEG;-O-naloxol hoic mubi ciia n6. Theo mdt sb phwong én, hop chét déng phén 14p
thé tinh khiét hodc mubi cia nd Bao gém lugng 16n hon khoang 80% khéi luong ctia mot
chét dong phan lap thé cta hop chit va nhé hon khoang 20% khéi lugng cta cac chét
ddng phén 14p thé khac cua hop chét, 16n hon khoang 90% khéi luong ciia mot chit ddng
phén 14p thé ctia hop chit va nho hon khoang 10% khdi luong ctia cac chit ddng phan 14p
thé khac ctia hop chét, 16n hon khoang 95% khéi lwong ciia mot chit ddng phan 1ap thé
ctia hgp chét va nho hon khoang 5% khdi lugng ciia cac chit ddng phan 14p thé khéc cia
hop chét, 16n hon khoang 97% khéi luong ciia mot chat ddng phan 14p thé ctia hop chét
va nhé hon khoang 3% khdi lugng ctia cac chit ddng phén 1ap thé khac hodc 16n hon
khoang 99% khdi lugng ctia mot chit ddng phén 14p thé ctia hop chit va nhéd hon khoang
1% khéi lugng ciia cac chit ddng phén 1ap thé khéc cua hop chit. Theo mot sb phuong
&n, thuat ngét mPEG,-O-naloxol “tinh khiét ddng phan 14p thé” duoc sur dung trong ban
md ta dé chi hop chét gdm xAp xi 100% khéi lugng 0-6-mPEG;-O-naloxol. Céc ty 1€
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phén trim néu trén duoc tinh trén téng lugng cia cac chat ddng phan 1ap thé gop lai cia

hop chét.

Trong ban md ti ndy, dang tinh thé hodc v6 dinh hinh 13 “tinh khiét” tirc 13 hau
nhu khong chira cic dang tinh thé hodc dang v6 dinh hinh khac, chira nhé hon khoang
15% khéi luong ctia mét hodc nhidu dang tinh thd hodc vé dinh hinh khéac, nhé hon
khoang 10% khéi lugng ctia mot hogic nhidu dang tinh thé hodc vo dinh hinh khac, nhé
hon khoang 5% khdi lugng ctia mot hodc nhidu dang tinh thé hodc vé dinh hinh khéc,
nhd hon khoang 3% khdi luong ciia mdt hodc nhiu dang tinh thé hodc vé dinh hinh
khéc, nhé hon khoang 1% khoi lwong ciia mdt hoge nhiéu dang tinh thé hodc vo dinh
hinh khéc, hoic nhd hon khoang 0,5% khéi lugng clia mdt hodc nhidu dang tinh thé hodc
v dinh hinh khéc. Thuat ngit “mubi mPEG;-O-naloxol gin nhu tinh khiét” duge st dung
trong ban mé ta dé chi c6 thé khong chira cac tap chit cac tap chét hitu co, vi du céc tién
chét chwa phan tmg va c4c san phdm phy hodc san phidm thodi bién oxy hoa c6 thé c6 mit
trong qua trinh diéu ché mPEG~-O-naloxol dang bazo tu do, hodc dugc tao ra trong qua
trinh bao quan mPEG;-O-naloxol dang bazo tu do. Cac tap chit cac tap chét hitu co ¢6
thé bao gém, vi du a-6-naloxol, naloxol dugc tiép hop véi 4, 5, 6 hoac 8 chu trac siéu
phén tir polyetylen glycol (tirc 13. etylen oxit monome), va v.v.. San phdm tho4i bién oxy
héa ciia mPEG;-O-naloxol dang bazo tir do c6 thé 1 glyxidaldehyt. Theo mot sb phuong
&n, “gin nhu tinh khiét” dugc sir dung trong bén md ta & chi nhé hon 100ppm, nhé hon
50ppm, nhé hon 25ppm, Sppm, nhé hon khoang 2ppm hodc nhdé hon khoang 1ppm
glyxidaldehyt. Nhu vdy, theo mét sé phuong dn, mudi mPEG,-O-naloxol “gin nhu tinh
khiét” c6 thé bao gdm lugng nho hon khoang 10%, 5%, 3%, 2%, 1%, 0,75%, 0,5%,
0,25%, hodc 0,1% khdi lugng ctia mot hodc nhiéu cic dang tinh thé va dang vo dinh hinh
khéc cua hgp chit va/hodc cac hop chit héa hoc khéc. Theo mot s phuong an, dang rén
gan nhu tinh khiét hau nhu khéng chira mét hoic nhidu cac dang tinh thé, dang vo dinh
hinh cu thé khac, va/hoidc cac hop chét hoa hoc khac.

29 &

Thuat ngit “ddi tugng”, “ddi tuong bi bénh” va “ca thé” dugc sir dung thay thé cho
nhau trong ban md ta dé chi co thé sdng méc bénh hoic c6 thé bj méc céc tinh trang bénh
c6 thé duoc phong ngira hodc didu tri bing cach ding chit d6i khang opioit ¢6 tac dung

ngoai vi, va ké ca nguoi va dong vat. Céc tinh trang bénh nay c6 thé bao gom, vi du tac
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dung gy ra bdi opioit, vi du rdi loan chirc nang rudt, budn ndn, ching ngira, hodc ching

tdo bon.

Thuat ngit “didu tri” dugc sir dung trong ban mo ta dé chi mPEG;-O-naloxol, co
nghia 12 bao gdm viéc thuyén giam hoic loai trir mét hodc nhidu tic dung do opioit gy
ra, vi du réi loan churc nang rudt, budn ndn, chirng ngtra, hodc chiing tdo bon, & dbi tugng
ding mot hodc nhiéu thude giam dau opioit, trong d6 dbi tugng nay da c6 kinh nghiém
ding mdt hoic nhiéu thudc giam dau opioit, hodc tiép tuc ding theo kinh nghiém, ching

mét cam gic dau do opioit gay ra.

Thuat ngft “phong ngira” dugc str dung trong ban md ta dé chi mPEG,-O-naloxol,
c6 nghia 1 bao gdm viéc 1am gidm céc hién tugng c6 thé xay ra, hodc 1am giam muc do
trdm trong ctia mdt hodc nhidu tac dung do opioit gy ra, vi du rdi loan chirc ning rudt,
budn nén, ching ngira, hoic chimg tio bon, & dbi tuong diing mdt hodc nhidu thudc giam
dau opioit, trong d6 d6i twong nay da co kinh nghiém ding mot hogc nhiéu thube giam

dau, hozc tiép tuc ding theo kinh nghiém, chimg mét cam giac dau do opioit gdy ra.

Thuét ngit “lugng hitu hiéu” dugc st dung trong ban md ta dé chi lwong mubi
mPEG;-O-naloxol, khi ding cho d6i tuong, 1a da dé c6 tac dung phong ngtra, hodc lam
thuyén gidm mirc d6 ning cia mot hoic nhiéu tac dung do opioit gdy ra, vi du rdi loan
chirc ning rudt, budn ndn, chimg ngira, hodc chimg tdo bon, & ddi trong khi dugc dung
mdt hogc nhidu thude gidm dau opioit, trong d6 c4 thé da c6 kinh nghiém din mdt hodc
nhiéu thudc giam dau, hoic tiép tuc dung theo kinh nghiém, chimg mit cam giac dau do

opioit gay ra.

Trong ban mo ta nay, cin phai hiéu rang khi dé cép dén tac dung gidm dau trung
uong c6 nghia 13 tac dung gidm dau trung wong xay ra & ddi tugng duoc didu tri bing
opioit (trc 14 d6i tugng bi chitng mit cam giac dau do opioit khi ding mét hodc nhidu
thuc giam dau opioit). P& c6 tic dung gidm dau trung wong, dbi tugng thudng duoc
ding chét chi van opioit. Cht chii vin opioit ¢6 thé dugc dung cho dbi tugng bing
dudng dua thudc thich hop bét ky, bao gbm, vi du dudng tiém (vi du, tiém tinh mach,
tiém dong mach, tiém dudi da, tiém mang bung (IP), tiém bép hogc tiém dudi da), duong
miéng, khoang miéng, mili, qua niém mac, khu tr, ché phdm diung cho mét, hodc ché

phim xong hit. Chét cha van opioit ¢6 thé duge tu ding boi ddi twong ciing nhu boi
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ngudi khéc. Lugng hitu hiéu (bao gdm sb 14n ding) cta chit cha van opioit thuong phu
thudc vao lich trinh ding thudng kém theo loai thube opioit cu thé va ¢6 sn, vi du trong
Drug Facts and Comparisons 2010 (Wolters Kluwer Health/Facts & Comparisons®, St.
Louis, MO, USA).

Thuét ngir “chit chii vn opioit” dugc sir dung trong ban mé ta dé chi alkaloit tu
nhién hoic tdng hop bét ky hodc cdu triic din xuét cua thube phién hoat héa mot hodc
nhiéu loai thu thé opioit. Theo mot sb phuong 4n, chit chii van opioit cling 13 “thubc
gidm dau opioit”, trong bin mo ta ndy, c6 nghia 1a chit chii van opioit, khi dung cho d6i
tugng, s& 1am mét cam gidc dau & mot sb mirc d6 hodc giam nhe ching dau, tuy nhién &
d6i twgng, tac dung nay két thic trong thoi gian ngén hoic dai. Chét chi vin opioit c6 thé
1a alkaloit ty nhién nhu penantren (vi du, morphin), hodc benzylisoquinolin (vi du,
papaverin), din xuat ban téng hop (vi du, hydromorphon), hoic loai bét ky trong s céc
din xuit tdng hop khéc nhau (vi duy, phenylpiperidin, benzmorphan, priopionanilit, va
morphinan). Cac chit chi vén opioit minh hoa bao gém alfentanil, bremazocin,
buprenorphin, butorphanol, codein, xyclazocin, dezocin, diaxetylmorphin (tirc 1a heroin),
dihydrocodein, fentanyl, hydrocodon, hydromorphon, levorphanol, meperidin (petidin),
methadon, morphin, nalbuphin, noscapin, oxycodone, oxymorphon, papaverin,
pentazoxin, petidin, phenazoxin, propiram, propoxyphen, sufentanil, tebain va tramadol.
Tt hon néu chit cha van opioit duge chon tir nhém gdm morphin, codein, -oxycodone,

hydrocodon, dihydrocodein, propoxyphen, fentanyl, va tramadol.

Theo mdt khia canh, sang ché @& xuit mudi dang rin coa thé tiép hop mPEG;-O-
naloxol. Theo mét s6 phuong 4n, mudi dang rén cua thé tiép hop mPEG,-O-naloxol 1a
dang tinh thé. Theo mdt sb phuong 4n, dang mudi rin 13 mubi mPEG;-O-naloxol

phosphat. Theo céc phuong 4n khéc, dang mubi rén 12 mudi mPEG;-O-naloxol oxalat.

Theo khia canh khéc, sang ché & xuét phuong phép bao ché mubi oxalat cia thé
tiép hop naloxol-polyetylen glycol, trong d6 mubi nay chira cac gdc ion cia mPEG;-O-

naloxol va axit oxalic, cd cong thirc:
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Theo cic phuong 4n khéc, sang ché dé xuit mudi mPEG;-O-naloxol oxalat. Theo
mot sb phuong én, mubi mPEG;-O-naloxol oxalat 1 & dang rén, c6 thé, vi du & dang vo
dinh hinh, dang don tinh thé, dang da tinh thé, hodc dang vo dinh hinh va két tinh két
hop. Tét hon néu mudi mPEG;-O-naloxol oxalat & dang tinh thé rén.

Theo mot sb phuong 4n, dang tinh thé ciia mudi mPEG;-O-naloxol oxalat & dang

tir axit dén bazo voi ty 18 1:1.

Theo mét sb phuong an, phuong phap nay bao gdm céc bude hoa tan mPEG,-O-
naloxol & dang bazo tu do vao dung méi thir nhit bao gdm etanol va metyl t-butyl ete
(MTBE), bd sung axit oxalic trong metyl t-butyl ete vio mPEG;-O-naloxol hoa tan, tuy y
cdy mam tinh thé cho hdn hop, d& tao ra hdn dich dic, va loc hén dich dic nay dé thu
duoc mudi oxalat cia thé tiép hop naloxol-polyetylen glycol & dang rén. Thong thuong,
chét rén thu dugc dugc rira va 1am kho, c6 thé dugc tién hanh theo céc phuong phép tiéu

chuan da bi€t béi cadc ngudi ¢6 hi€u bi€t trong linh vyuc nay.

Theo mot sb phuong 4n, budc hoa tan mPEG;-O-naloxol & dang bazo tu do vao
dung moi bao gdm buéc hoa tan mPEG;-O-naloxol & dang bazo tir do trong 1-5 14n thé
tich etanol, tot hon 1a 2 14n thé tich etanol, va bd sung 5-15 14n thé tich MTBE, t4t hon 1a
8 14n thé tich MTBE, vao mPEG7-O-naloxol hda tan trong dung dich etanol.

Theo mot sb phuong 4n, axit oxalic, dugc hoa tan trong 5-15 14n thé tich MTBE,
t5t hon 14 10 1n thé tich, dwoc bd sung vao dung dich chira mPEG;-O-naloxol hoa tan
néu trén trong thoi gian it nhét 2 gio dé thu dugc hdn dich dic. Theo mdt sb phuong én,
axit oxalic dugc bd sung trong thoi gian it nhit 5 gio. Theo mot sb phuong an, axit oxalic
dugc bd sung & nhiét d6 ndm trong khoang tir 0°C dén 50°C, nim trong khoang tir 15°C
dén 30°C, nim trong khoang tir 15°C dén 25°C hoic, theo mdt sb phuong an, & nhiét 4o
bang khoang 20°C.
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Theo mét s6 phuong 4n, cac phuong phap bao gdm céc bude hoa tan mPEG,-O-
naloxol & dang bazo tu do vao dung mdi thir nhit bao gdm axetonitril va nudc, bd sung
axit oxalic trong etyl axetat vao mPEG;-O-naloxol hoa tan, tily y cAy mam tinh thé vao
hén hop, dé tao ra hdn dich dic, va loc hdn dich ddc nay dé thu dugc mudi oxalat cia thé
tiép hop naloxol-polyetylen glycol & dang ran. Théng thudng, chét rin thu dugc duoc rira
va dugc 1am kh, c6 thé duoc tién hanh theo cac phuong phép tiéu chuin da biét boi cac

ngudi ¢6 hidu biét trong linh vuec.

Theo mdt sd phuong an, budc hoa tan mPEG7-O-naloxol & dang bazo tu do vao
dung moéi bao gém budc hoa tan mPEG;-O-naloxol & dang bazo tu do trong 1-5 14n thé
tich axetonitril, t5t hon 14 2 14n thé tich axetonitril va bd sung 0,5-8,0 duong luong nude,

t6t hon 13 3 duong luong nudce, vao mPEG;-O-naloxol hoa tan trong dung dich.

Theo mdt sb phuong 4n, budc hoa tan mPEG,;-O-naloxol & dang bazo ti do vao 2
14n thé tich axetonitril va bd sung 3 duong lugng nudc vao dung dich chira mPEG;-O-
naloxol hoa tan néu trén; va bd sung axit oxalic trong etyl axetat vao mPEG;-O-naloxol
hoa tan néu trén trong thoi gian it nhét 2 gio dé thu duge hdn dich dic; va loc hdn dich

dic nay dé thu dugc mudi oxalat cia thé tiép hop naloxol-polyetylen glycol & dang ran.

Theo mot sb phuong 4n, axit oxalic, dd dugc hoa tan vao 5-15 1an thé tich etyl
axetat, t6t hon 1a 11 14n thé tich, dugc bd sung vao dung dich chita mPEG;-O-naloxol hoa
tan néu trén trong thoi gian it nhét 2 gio dé thu duogc hdn dich dic. Theo mot sb phuong
an, axit oxalic dugc bd sung trong thoi gian it nhit 5 gid. Theo mét sé phuong 4n, axit
oxalic duoc bd sung & nhiét 3 ndm trong khoang tir 0°C dén 50°C, nim trong khoang tir
15°C dén 30°C, nim trong khoang tir 15°C dén 25°C hoic, theo mét sé phuong 4n, &
nhiét 6 bang khoang 20°C.

Theo mdt sb phuong an, hdn dich dic dugce tao ra b%mg cach céy méam tinh thé.
Theo cic phuong 4n khéc, hdn dich dic duoc tao ra bang cach khong cin ciy mim tinh

thé.

Theo mét s6 phuong 4n, hén dich dic dugc tao ra bang cach ciy mam tinh thé.
Theo c4c phuong 4n khéc, hén dich dic duge tao ra béng cach khong can céy mam tinh
thé.
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Theo mot sé phuong 4n, sing ché d& xuit mudi mPEG;-O-naloxol 1a mubi
phosphat. Theo mét s6 phuong an, mudi mPEG,-O-naloxol phosphat & dang tinh thé c6
phd nhiéu xa bét tia X dugc thé hién trén Fig.1.

Theo mot s phuong 4n, sang ché dé xuit mubi dang tinh thé cia mPEG;-O-
naloxol phosphat c6 phd nhidu xa bét tia X c6 pic & céc tri sb d (A) bang 21,0 (s); 12,1
(s); 7,9 (5); 6,5 (5); 5,3 (s); 4,83 (5); 4,24 (s); 3,81 (5); va 3,75 (s).

Theo mdt sb phuong én, phé nhidu xa bot tia X cia mudi dang tinh thé cua
mPEG;-O-naloxol phosphat ¢6 pic & cic tri sé d (A) bing 21,0 (s); 12,1 (s); 10,5 (m);
8,2 (m); 7,9 (s); 7,6 (m); 6,5 (s); 6,1 (m); 5,9 (m); 5,3 (s); 5,2 (m); 5,0 (m); 4,83 (s); 4,54
(W); 4,24 (s); 3,81 (s); 3,75 (s); 3,35 (m); va 3,12 (m). Theo céc phuong 4n khac, phd
nhiéu xa bt tia X ctia mudi mPEG,-O-naloxol phosphat & cac tri s6 d (A) bing 21,0 (s);
12,1 (s); 10,5 (m); 9,8 (w); 8,2 (m); 7,9 (s); 7,6 (m); 6,5 (s); 6,1 (m); 5,9 (m); 5,3 (s); 5,2
(m); 5,0 (m); 4,83 (s); 4,54 (W); 4,24 (s); 4,09 (wW); 4,02 (w); 3,98 (w); 3,81 (s); 3,75 (s);
3,64 (w); 3,58 (w); 3,53 (w); 3,35 (m); va 3,12 (m).

Theo mdt sb phuong 4n, sang ché d& xudt mudi dang tinh thé cia mPEG;-O-
naloxol phosphat c6 phd nhiu xa bot tia X ¢6 pic & cac goc 20 (d6) bang 4,20 (s); 7,29
(s); 8,42 (m); 10,83 (m); 11,13 (s); 11,63 (m); 13,71 (s); 14,58 (m); 14,96 (m); 16,59 (s);
17,18 (m); 17,62 (m); 18,37 (s); 23,38 (s); 23,75 (s); 26,64 (m); va 28,61 (m). Theo mot
sb phuong én, phé nhiéu xa bot tia X cia mubi dang tinh thé caa mPEG;-O-naloxol
phosphat c6 pic & cac goc 20 (d6) bang 4,20 (s); 7,29 (s); 8,42 (m); 9,03 (w); 10,83 (m);
11,13 (s); 11,63 (m); 13,71 (s); 14,58 (m); 14,96 (m); 16,59 (s); 17,18 (m); 17,62 (m);
18,37 (s); 19,55 (w); 20,94 (s); 21,73 (w); 22,14 (w); 22,34 (w); 23,38 (s); 23,75 (s);
24,47 (w); 24,87 (w); 25,20 (w); 26,64 (m); va 28,61 (m).

Theo khia canh khéc, sang ché d& xuét phuong phap bao ché mubi phosphat ctia
thé tiép hop naloxol-polyetylen glycol, trong d6 mubi nay bao gdm cac gbc ion cia

mPEG;-O-naloxol va axit phosphoric, ¢6 cong thirc:
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Theo cac phuong 4n khac, sang ché dé xudt mubi mPEG;-O-naloxol phosphat.
Theo mét sé phuong an, mudi mPEG,-O-naloxol phosphat & dang rén, c6 thé, vi du dang
v0 dinh hinh, dang don tinh thé, dang da tinh thé, hoic dugc tron v dinh hinh va dang
tinh thé. Tét hon néu mubi mPEG;-O-naloxol phosphat & dang tinh thé rén.

Theo mét sé phuong 4n, mudi mPEG;-O-naloxol phosphat & dang tinh thé 13 &

dang axit ion mPEG7-O-naloxol téi dang cation véi ty 1€ 1:1.

Theo khia canh khéc, phuong phap bao ché mudi mPEG;-O-naloxol phosphat
duge d& xuit. Vi dy, mudi mPEG,-O-naloxol phosphat c6 thé duoc didu ché béng cach
hoa tan mPEG;-O-naloxol & dang bazo tw do vao etanol va bd sung MTBE vao mPEG;-
O-naloxol & dang bazo tu dod hoa tan. Axit phosphoric trong MTBE duqc bd sung vao
mPEG7-O-naloxol & dang bazo tu do hoa tan. Tuy y, dung dich chira mPEG;-O-naloxol
hoa tan c6 thé dugc cdy mam tinh thé. Thong thudng, axit phosphoric duoc bd sung tir tir
trong thdi gian khoang 2 gid, phd bién hon 1a trong thoi gian 5 hodc 14u hon. Ngay khi
axit phosphoric dugc bd sung, hdn hop dugc dé yén & 10°C trong thoi gian 2 gid, @ tao
ra hén dich ddc. Hon dich dic niy dugc loc d tao ra mudi phosphate ciia thé tiép hop
mPEG;-O-naloxol & dang rén. Thong thuong, chét rin thu duoc duge rira va duge lam
khd, c6 thé dugc tién hanh theo cac phuong phap tiéu chuén da biét boi cac ngudi 6 hidu
biét trong linh vuc.

Theo mot sb phuong an, mPEG;-O-naloxol & dang bazo tu do dugc hoa tan vao 2
14n thé tich etanol va 8 14n thé tich MTBE trudc khi bd sung axit phosphoric. Theo mot
s6 phuong 4n, 1,01 duong hrgng axit phosphoric duge bd sung vio mPEG;-O-naloxol &

dang bazo tu do da hoa tan.

Theo mot sb phuong én, mubi dang tinh thé cia mPEG,-O-naloxol duogc dé xuét

(vi du, mudi phosphat hoic mudi oxalat) & dang hydrat. Theo cac phuong an khac, mudi
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dang tinh thé cia mPEG,-O-naloxol & dang khong solvat héa (vi dy, khong hydrat hoa).
Theo mot sb phuong én, mudi dang tinh thé cia mPEG7-O-naloxol 13 & dang solvat hodc

hydrat.

Theo mét s phuong 4n, mudi tiép hop naloxol-polyetylen glycol (vi dy, mPEG;-
O-naloxol) oxalat dugc didu ché theo cic phuong phép duwgc néu trong ban mo ta nay

duoc dé xuat.

Theo mot s6 phuong 4n, sang ché dé xuit mudi dang rin cua thé tiép hop mPEG;-
O-naloxol, ké ca dang mudi phosphat hodc mubi oxalat clia n6, c6 thé dugc diéu ché
bang cach k¥ thuat khac so vdi cac k§ thust sang ché d& xuét, nhu cac k¥ thust da biét
trong linh vuc k¥ thuat nay, bao gém, nhung khong chi giéi han &, k§ thuit 1am lanh
néng chay, 1am lanh néng chay nhanh, siy & nhiét d6 thip, phun kho, 1am kho bang cach
quay, lam kho lanh, ngirg 1am ngudi khi néng chay, bay hoi nhanh dung mdi, bay hoi
dung moi cham, két tinh dung mdi, tai két tinh hon dich dic, két tinh nong chay, khir hoa
tan, thing hoa, tai két tinh trong khéng gian hitu han (vi du, & cac giéng c& nano hoic
6ng mao dan), tai két tinh trén bé mat hodc mu (vi dy, trén polyme), tai két tinh vdi sy
c6 mat cia chét phu gia (vi duy, db6i phén tir déng tinh thé), loai nuéce, 1am ngudi nhanh,
1am ngudi cham, khuéch tan hoi, nghién, nghién tinh thé, nghién giot dung moéi, két tua
bang séng cuc ngin, két tia bing cach siéu am, két tia bang tia lase, két tinh phén Gng ,

b sung khang dung mdi va két tia tir dich 16ng siéu dén han.

Theo mot sd phuong 4n, sang ché d& xuit mudi mPEG;-0O-naloxol dang rén (vi dy,
mubi phosphat hosic mubi oxalat), mudi & dang tinh thé tinh khiét. Vi du, trong céc
phuong an phu khac nhau, mudi dang tinh thé cia mPEG;-O-naloxol ¢6 thé ¢6 do tinh
khiét it nh4t khoang 84%, it nhit khoang 85%,it nhét khoang 90%, it nh4t khoang 95%, it
nhét khoang 97%, it nhit khoang 98%, it nht khoang 99%, it nht khoéng 99,2%, it nhit
khoang 99,5%, it nhit khoang 99,6%, it nhit khoang 99,7% hodc it nhat khoang 99,8%
khéi luong cua dang don tinh thé, phén con lai trong s téng khéi lugng c6 thé & dang
tinh thé hogc vo dinh hinh khac va/hodc céc hop chit khac (nhu, vi du san phim thoai

bién oxy hoa).

Theo mdt sd phuong an, mudi dang tinh thé cta mPEG,-O-naloxol hdu nhu khong
chira glyxidaldehyt. Theo mot s6 phurong 4n, mudi dang tinh thé cia mPEG;-O-naloxol
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chira glyxidaldehyt véi lugng nhé hon khoang 100ppm, nhé hon khoéng 50ppm, nhé hon
khoang 25ppm, nhé hon khodng 5ppm, nhé hon khoang 2ppm hodc nhé hon khoang
1ppm, vi du khi mudi dang tinh thé cia mPEG;-O-naloxol dugc bao quan & 40°C trong 4
tudn. Theo cic phuong 4n khéc nhau, sang ché dé xuit mudi dang tinh thé cia mPEG,-O-
naloxol hau nhu khong chita glyxidaldehyt én dinh. “On dinh” trong ban mé t niy c6
nghia 1a mudi dang tinh thé ciia mPEG,-O-naloxol bao gdm glyxidaldehyt véi lugng nhd
hon khoéng 100ppm, nh6 hon khoang 50ppm, nh6 hon khoang 25ppm, nhé hon khoang
5ppm, nh6 hon khoang 2ppm, nhé hon khoang lppm, hoic hau nhu khéng chira
glyxidaldehyt khi mudi dang tinh thé cia mPEG,-O-naloxol dugc bao quan & 40°C trong

4 tudn hodc 1au hon.

Theo mdt s6 phuong 4n, mudi mPEG;-O-naloxol oxalat theo sang ché & dang tinh
thé A. Mudi mPEG;-O-naloxol oxalat & dang tinh thé A ¢6 phé nhidu xa bdt tia X dugc
thé hién trén Fig.2.

Theo mdt s6 phuong 4n, mudi mPEG;-O-naloxol oxalat theo sang ché & dang tinh
thé B. Mudi mPEG,-O-naloxol oxalat & dang tinh thd B c6 phd nhifu xa bot tia X dugc
thé hién trén Fig.3.

Theo mdt sb phuong én, mubi dang tinh thé coa mPEG;-O-naloxol oxalat theo
séng ché c6 phd nhidu xa bét tia X c6 pic & cac tri s6 d (A) bang 13,2 (s); 6,6 (s); va 4,39
(s).

Theo mot s6 phuong 4n, mubi dang tinh thé cia mPEG;-O-naloxol oxalat c6 phd
nhidu xa bot tia X c6 pic & céc tri sb d (A) bing 13,2 (s); 7,9 (m); 7,0 (m); 6,6 (s); 6,0
(m); 5,7 (m); 5,2 (m); 5,1 (m); 4,44 (m); 4,39 (s); 3,95 (m); 3,88 (m); 3,63 (m); va 3,43
(m). Theo cic phuong 4n khic, phd nhiu xa bot tia X cia mubdi dang tinh thé cia
mPEG;-O-naloxol oxalat ¢6 pic & céc tri s6 d (A) bang 13,2 (s); 12,0 (w); 9,7 (w); 9,4
(W); 8,3 (w); 8,2 (w); 7,9 (m); 7,4 (W); 7,0 (m); 6,6 (s); 6,0 (m); 5,7 (m); 5,6 (W); 5,4 (W);
5,2 (m); 5,1 (m); 4,91 (w); 4,86 (w); 4,78 (W); 4,71 (w); 4,48 (w); 4,44 (m); 4,39 (s); 4,17
(w); 4,09 (w); 3,95 (m); 3,91 (w); 3,88 (m); 3,69 (w); 3,63 (m); 3,43 (m); 3,29 (w); 3,14
(w); va 3,01 (w).

Theo mét sb phuong an, mubi dang tinh thé cua mPEG;-O-naloxol oxalat theo

sang ché c¢6 phd nhi€u xa bot tia X c6 pic & cac goc 20 (°) bang 6,72 (s); 11,24 (m); 12,65
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(m); 13,44 (s); 14,72 (m); 15,61 (m); 17,01 (m); 17,34 (m); 19,98 (m); 20,21 (s); 22,50
(m); 22,93 (m); 24,53 (m); va 25,99 (m). Theo mdt s& phwong 4n, mudi dang tinh thé cia
mPEG;-0O-naloxol oxalat c¢6 phd nhiéu xa bot tia X c6 pic & cac gbc 20 (°) bing 6,72 (s);
7,35 (w); 9,13 .(w); 9,37 (w); 10,72 (w); 10,82 (w); 11,24 (m); 12,02 (w); 12,65 (m);
13,44 (s); 14,72 (m); 15,61 (m); 15,95 (w); 16,53 (w); 17,01 (m); 17,22 (w); 17,34 (m);
18,06 (w); 18,25 (w); 18,56 (w); 18,86 (w); 19,81 (w); 19,98 (m); 20,21 (s); 21,33 (w);
21,75 (w); 22,50 (m); 22,72 (w); 22,93 (m); 24,14 (w); 24,53 (m); 25,99 (m); 27,07 (w);
28,40 (w); va 29,64 (w).

Theo mot sb phuong an, mubi dang tinh thé cua mPEG--O-naloxol oxalat dugc dé
xuét c6 pic ndi nhiét duy nhit trén dudng quét nhiét lugng phan biét nim trong khoang tir
nhiét d6 phong dén 150°C, trong d6 pic ndi nhiét duy nhit ndy c6 cuc dai nim trong
khoéng tir 84°C dén 96°C. Theo mét sb phuong 4n, pic ni nhiét ¢6 nhiét d6 ndm trong
khodng tir 89°C dén 95°C, ndm trong khoang tir 92°C dén 93°C hoic bang khoang 89°C,
khoang 90°C, khoang 91°C, khoang 92°C, khoang 92,5°C, hoic bing khoing 93°C, va
AH ctia n6 nim trong khoang tir 84J/g dén 97]/g, hoic bang khoang 96,1J/g.

Nhian thiy ring trong cac dang rin ciia ching, cac mudi mPEG;-O-naloxol duoc
dé xuét (vi du, mubi oxalat) c6 thé c6 cac dic tinh mong mudn vé ché phém, quy trinh xr
ly va/hodc bao quan dugc phém hodc san phém thubc. Nhu vay, theo khia canh khéc,
sang ché @& xuét dugc phim bao gdbm mubi mPEG;-O-naloxol. Theo mdt s6 phuong é4n,
sang ché @& xuét dugc phém bao gém mudi mPEG;-O-naloxol va ta dugc vi/hodc chét
mang dugc dung. Viéc lya chon t4d dugc & pham vi rdng, ty thudc vao cic yéu t, nhu
duong dung cu thé, mirc do anh hudng cda ta dugc t6i kha ning hoa tan va do on dinh

ctia hoat chét, va ban chét cta dang lidu lugng.

Vi du vé cac dang ran bao gém hat, vién tron, hat nhd, bot, c6 thé dugc dung “&
dang chinh n6” hodc dugc bao ché thanh mot hosc nhiéu ché phim ding cho ddi tugng bi
bénh: vién nén; vién nang; vién hinh ovan; vién dan; va vién thudc hinh thoi. Tét hon néu
ché phdm niy & dang lidu don vi dé thu duogc lidu don vi thich hop dé ding don 1¢ liéu
lugng cia mPEG;-O-naloxol ¢ dang lidu don vi. Duoc phém va dang lidu thich hop cé
thé dugc bao ché bang cach st dung céc phuong phap thong thudng da biét boi ngudi co

hiéu biét trong linh vuc duogc phém va dugc mo ta trong bai viét va tai liéu thich hop, vi
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du Remington: The Science and Practice of Pharmacy, 21* edition (Lippincott Williams
& Wilkins, Philadelphia, PA, 2005).

Dang tinh thé Bao ché theo dudng miéng duge wu tién va bao gdm, vi du vién nén

va vién nang.

Vién nén c6 thé dugc san xut bang cach sir dung cac quy trinh bao ché va thiét bi
vién nén tiu chuin. TSt hon néu cac k§ thuat bao ché vién nén bao gbm bude nén truc
tiép va tao hat. Ngoai mubi mPEG;-O-naloxol, vién nén thuong chircht mang dugce
dung, khong c6 hoat tinh nhur chét két dinh, chét boi tron, chit 1am phan r4, chét don,
chét 6n dinh, chét hoat dong bé mit, chét tao mau, va cac chit tuong tu. Chét két dinh
duoc sir dung dé tao ra tinh dinh két cho vién nén, va do d6 cin dam bao ring vién nén
vén gilt dugc hinh dang nguyén ven. Céc chit két dinh thich hop bao gdém, nhung khong
chi giéi han &, tinh bot (bao gém tinh bdt ngd va tinh bot tién gelatin), gelatin, duong
(bao gdm sucroza, glucoza, dextroza va lactoza), polyetylen glycol, sap ong, va gébm tu
nhién va tdng hop, vi du acaxia natri alginat, polyvinylpyrolidon, xenluloza polyme (bao
gbm hydroxypropyl xenluloza, hydroxypropyl metylxenluloza, metyl xenluloza, vi tinh
thé xenluloza, etyl xenluloza, hydroxyetyl xenluloza, va céc polyme tuong tu), va
Veegum. Cac chét bdi tron dugc st dung dé tao diéu kién thuén 1gi cho viéc bao ché vién
nén, thic diy su chay cia bot va ngan ngtra hién tugng gilr lai hat (tic 1a dit v hat) khi
ap sult giam. Cac chét bbi tron thich hop 1a magie stearat, canxi stearat, va axit stearic.
Céc chét 1am phén ri dugc str dung dé tao diéu kién thuan lgi cho viéc phén r3 vién nén,
va thuong 13 tinh bot, dit sét, xenluloza, algin, gém, hodc polyme lién két ngang. Cac
chét don bao gdm, vi du cac chét nhu silic dioxit, titan dioxit, alumin, bdt talc, kaolanh,
xenluloza dugc nghién thanh bot, va xenluloza vi tinh thé, cling nhu cac chét hoa tan nhu
manitol, uré, sucroza, lactoza, dextroza, natri clorua, va sorbitol. Céc chét én dinh, nhu
da biét trong linh vyc k¥ thuat niy, dugc sir dung dé trc ché hoc 1am chdm cac phan g
phan huy thudc bao gdm, vi du céc phén Umg oxy hda.

Trong mot sb truong hop, vién nén c6 thé dusi dang vién nén ddng nhét. Trong
vién nén ddng nhét, ché phdm dugc st dung trong qua trinh bao ché vién nén hiu nhu 1a
hén hop ddng nhét chira mot hodc nhiéu hoat chit va mot hogc nhiéu ta duge duge dung

(vi du, chit pha loang). Sau d6, ché phim thuong sir dung dé bao ché vién nén bang cach
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str dung quy trinh tao vién nén thich hgp d thu dugc vién nén hau nhu dong nhit trong
toan b vién nén.

Trong céc trudng hop khéc, vién nén ciing c6 thé dugc bao ché & dang vién nén
nhiéu 16p (mét, hai, ba hoic nhiéu 16p). Phuong phap bao ché vién nén nhiéu 16p c6 thé
bao gdm budc két hop hai ché phdm khac nhau (vi du, mot ché phdm chirchét chai van
opioit va ché phim khéac chira mubi mPEG;-O-naloxol) va nén hai 16p ndy cing véi nhau
dé tao ravién nén. Vién nén nhiéu 16p gdm ba hodc nhiéu 16p ciing c6 thé c6 mit va duoc
bao ché, vi du theo cach tuong tu bing cach két hop ba hozic nhiéu ché phdm riéng biét
va tiép d6 1a nén.

Vién nang ciing 1a dang tinh thé Bao ché theo dudong miéng thich hop, trong
truong hop mudi mPEG;-O-naloxol ¢6 thé duge tao nang & dang tinh thé Béan rén hogic
rin (bao gém cac tiéu phén nhu hat, hat nhd, bt hodc vién tron). Vién nang thich hop c6
thé 13 vién nang ctimg hodc mém, va thudng dugc bao ché bing gelatin, tinh bot, hodc
xenluloza, tot hon 13 vién nang gelatin. Vién nang ctrmg 2 manh t6t hon néu duge gén kin,
nhu bing cac dai gelatin hoic cac chit twong tr. Xem, vi du Remington: The Science and
Practice of Pharmacy, supra, md ta cac vat liéu va phuong phap dé bao ché ché tao dugc

phim dugc tao nang.

Vi du vé cac ta dugc bao gdm, nhung khéng chi giéi han &, cac ta dugc dugc chon
tir nhom gdm hydrat cacbon, mudi v6 co, chét diét khuin, chét chéng oxy hoa, chét hoat

dong bé mat, chit dém, axit, bazo, va dang két hop cta ching.

Chét chdng oxy hod ciing c6 thé c6 mit trong ché phdm. Céc chét chéng oxy hoa
dugc st dung dé phong ngira sy oxy ho4, nhd d6 phong ngira su pha hiy dang tiép hop
hoic céc hop phin khac cta ché phim. Céc chét chéng oxy ho4 thich hop dé sir dung
trong sang ché bao gdm, vi du ascorbyl palmitat, hydroxyanisol dugc butyl hoa,
hydroxytoluen dugc butyl hoda, axit hypophosphoric, monothioglyxerol, propyl galat,
natri bisulfit, natri dangaldehyt sulfoxylat, natri metabisulfit, va dang két hop cta ching.

Chét hoat dong bé mit co6 thé co mét dudi dang ta dugc, vi du v& chét hoat dong
bé mit bao gdm: polysorbat, nhu TWEEN 20 va TWEEN 80, va PLURONICS nhu F68
va F88 (ca hai loai nay déu c6 sin do BASF, Mount Olive, New Jersey cung cip); cac

este sorbitan; lipit, nhu phospholipit nhu lexitin va phosphatidylcholin khéc,
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phosphatidyletanolamin (mic du tét hon néu né khong & dang liposom), axit béo va este
béo; xteroit, nhur cholesterol; va chit chelat ho6a, nhu EDTA, k&m va céc cation thich hgp
khac.

Ngoai mudi mPEG;-O-naloxol muéi, dugc phém c6 thé bao gém chit cha vén
opioit. Lugng hoat chét (thc 1a chét cha vén opioit va mubi mPEG;-O-naloxol) trongin
the ché phim thay d6i tuy thudc vao nhidu yéu t8, nhung s& 1a Iuong hiru hiéu téi wu caa
timg hoat chit khi ché phim dugc bio quan & dang lidu don vi. Luong hitu hiéu déi véi
mdi hoat chét c6 thé duge x4c dinh bang thyc nghiém bing cach dung nhéc lai luong

hoat chat ting dan d€ x4c dinh lugng tao ra di€ém cudi mong mudn trén 14m sang.

Theo céc phuong 4n khéc, dang lidu don vi bao gdbm ca mubi mPEG;-O-naloxol
14n chét chu van opioit, trong d6 mubi mPEG7-O-naloxol ¢6 mit véi lugng sao cho
khong c6 kha ning trc ché dang ké tac dung gidm dau trung wong clia hgp chit opioit nay

khi diing ché phim cho dbi twong.

Lugng cla t4 dugc riéng ré bat ky trong ché phim thay ddi tuy thudc vao hoat tinh
ctia ta dugc va nhu ciu ding ché phdm cuy thé. Thong thudng, lwong téi vu cia ta duge
riéng ré bit ky dwoc x4c dinh bang cach thir nghiém thong thudng, tirc 1a bang cach bao
ché ché phém chira céc lugng t4 dugce khac nhau (tir thép dén cao), thir nghiém d6 n
dinh va céc thong sb khac, sau d6 xac dinh khoang tai d6 thu dugc céac t8i wu tinh nang
ma khong gy ra céc tac dung phu déng ké. Vi du vé cac ta duge duge mé ta, vi du trong
Handbook of Pharmaceutical Excipients, 5™ Edition (Rowe et al., editors; American

Pharmaceutical Association Publications, Washington D.C., 2005).

Theo khia canh khéc, sang ché mé ta phuong phép ding ché phdm cho d6i tugng
bi bénh méc tinh trang bénh c6 dap (g vé6i viée didu tri bing chit chi van opioit. Tét
hon néu phuong phap nay bao gdm budc ding dang liéu don vi nhu dugc néu trong ban
md t4 ndy. Phuong phép ding c¢6 thé duge st dung dé didu tri tinh trang bénh bét ky c¢6
thé chira tri hodc phong ngira bing cach ding chét chii van opioit (vi du, chung dau &
mirc d tir nhe dén ning). Ngudi c6 hiéu bibt c6 trinh do trung binh trong linh vuc k¥
thuat ndy s& danh gia dugc chit chii van opioit ¢6 thé c6 tic dung diéu tri hiéu qua. Lidu
thuc té cAn ding thay dbi phu thudc vao tudi tac, trong lugng, va thé trang chung cia dbi

tugng ciing nhu mirc d6 nghiém trong ctia tinh trang bénh cén didu tri, quyét dinh cia
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ngudi c6 hidu biét cham séc strc khoe, va hoat chit cin ding. Luong hitu hiéu 13 d3 biét
boi cac ngudi b hiéu biét trong linh vuc va/hodc duge mo ta trong bai viét va tai liéu
vién din thich hgp. Néi chung, lugng hitu hiéu nim trong khoang tir 0,001mg dén
100mg, t6t hon néu liéu luong nay ndm trong khoang tir 0,01 mg/ngay dén 75 mg/ngay,

va t6t hon nita néu liéu lrgng nay nim trong khoang tir 0,10 mg/ngay dén 50 mg/ngay.
Vi du thye hién sing ché

Cén hiéu ring trong khi sang ché dwoc mo ta két hop véi cac phuong an cu thé
dugc u tién cta ching, thi phdn mé ta néu trén cing nhu thir nghiém dudi day chi nhim

muc dich minh hoa chit khong 1am gi6i han pham vi ciia sang ché.
Phuong phap va quy trinh

~ Cac chit phan tng va dung méi st dung dudi ddy c6 thé thu duge tir cac ngudn
thuong mai nhu Aldrich Chemical Co. (Milwaukee, Wis., USA). Cac dung dich axit
oxalic dugc diéu ché tir axit oxalic dihydrat. Céac phan tich hoa hoc va sinh héa thong
thudng duoc tién hanh bing cach cac phuwong phap tiéu chudn dudi day da biét boi cac
nguoi co hiéu biét trong linh vuc. Vi dy, mot sb phan tich nhét dinh duoc tién hanh nhu

dugc md ta trong cac doan dudi day.
Phd nhiéu xa bot tia X

Trong thit nghiém vi dia dugc md ta duéi day, cac phd nhidu xa bot tia X duge
phén tich bing nhifu xa ké BRUKER D-8 DISCOVER vd&i hé théng phat hién nhidu xa
téng thé cia Bruker (BRUKER’S GENERAL AREA DIFFRACTION DETECTION
SYSTEM) (GADDS, v. 4,1,20). Chum tia t6i cia birc xa CuK duoc tao ra béng cach st
dung dng gdm 5 tu (40 kV, 40 mA), guong Goebel va éng chuin tryc ¢6 18 pin kép
0,5mm. Cac phd nhidu xa dugc thu gom bing cach sir dung méay phat hién vung HI-
STAR dugc dit cach miu 15cm va duoc xir 1y béng cach st dung GADDS. Cuong d6
trong hinh 4nh GADDS cta phd nhifu xa dugc hop nhit bing cach sir dung c& budc
bang 0,04" 20. Trudc khi phan tich, tiéu chun silic dugc phén tich dé kiém tra cac vi tri

pic Si 111.

Trong cac truomg hop khac, phd nhifu xa bot tia X dugc phén tich trén nhidu xa ké
INEL SRG-3000, c6 1dp by do nhay vi tri dugc 1am cong v6i khoang 26 bang 120°. Dit
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lidu thoi gian thuc thu duge biang cich sir dung birc xa CuK a & goc dung giai 0,03° 26.
Dién thé 6ng va cudng d6 dong dién dugc thiét 14p & 40 kV va 30 mA, tuong tng. Tién

hanh hiéu chuan dyung cu hang ngay bang cach sir dung tiéu chuén vién dén silic.

Trong cé4c trudong hop khéac nita, cic miu Phé nhiu xa bot tia X dugce thu gom
trén hé thdng PANALYTICAL X 'PERT PRO MPD THETA-THETA (PANalytical B.V.,
Almelo, Nethelands) béng céch st dung buc xa CuKa 5 tu dai, budc song tia X 1,5418
A, & 45 kV va 40 mA. Dai phan ky dugc 18p chuong trinh va dai khang tin xa duoc lap
chuong trinh tao ra chiéu dai chiéu sang 10mm duoc st dung. Cac dai Soller birc xa 0,02
dugc sir dung trén dudng di cia chim tia t6i va tia nhiéu xa. Meflt_na ¢b dinh 20 mm dugc
st dung trén dudng di cia chum tia ti va thiét bi loc niken dugc dit phia trude bo do
PIXCEL bang céach sir dung 255 kénh hoat tinh. Cic miu moéng phing dugc tao ra trén
céc dia nén phing 0 lam bing silic bing cach st dung b phan dan. Cac dia duoc dua 1én
phin gitt miu va dugc quay theo vi tri ndm ngang trong qua trinh do. C4c phd nhidu xa
thu duge ndm trong khoang tir 2°20 dén 50°20 trong md hinh quét lién tuc. Tong thoi
gian quét nim trong khoang gbc tir 2 dén 50°260 xAp xi 26 phit. Sau 14n quét dugce thu

gom va 1an quét gdp lai duoc tinh toan bing cach bd sung cac 1dn quét riéng ré.
Phén tich nhiét quét vi sai

Phan tich nhiét quét vi sai dugc tién hanh trén thiét bj phan tich nhiét quét vi sai
TA INSTRUMENTS Q1000. Thiét bi nay dugc dinh c¢& bang cach sir dung indi 1am chét
chuin. Miu dugc dit vao khay nhom tiéu chudn DSC c6 nép khong khia, va khéi lugng
duogc ghi lai. O miu duge giit can bing & 25°C va gia nhiét qua bd loc nito véi tbe dod
10°C/phit.

TGA. Phén tich nhi€t trong luong dugce thuc hién trén may phén tich nhiét trong
lugng TA INSTRUMENTS 2950. C4c tiéu chuin hiéu chuén 13 niken vA ALUMEL. M&i
mau dugc dit vao khay nhdm va duge dua vio 16. Cac miu duge bit ddu & 25°C va gia

nhiét du6i dong nito véi tdc d6 gia nhiét 10°C/phut.
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Vidul
Thir nghiém & quy mo nhé

Céc két qua thir nghiém & quy mo nhé dué6i ddy minh hoa cac khé khin gédp phai
trong khi didu ché mPEG;-O-naloxol & dang rén. Trong thtr nghi€ém & quy mé6 nho duoc
giai thich duéi ddy, hdn hop chira mPEG;-O-naloxol va dung méi dugc didu ché va dugc
danh gia vé viéc tao ra dang rin trong cic diéu kién khac nhau. Cac ion tiém ndng cla
nhiéu axit dugc thir nghiém dé d4nh gi4 xem ching c6 thé tao ra mudi dang rén véi
mPEG7-O-naloxol hay khéng. Tién hanh thir nghiém 400 13n két hop axit/dung méi khéc
nhau trong thir nghiém & quy mé nho. Bang 1 thé hién cac ion axit dugc thi nghiém
trong thir nghiém & quy mo nho. Trong bang 1, c4c ion axit duge chi dinh bing chi sb &
~ trén cling dugc thir nghiém trong céc thir nghiém vé mudi & quy mé 16n hon. Nhu duge
gidi thich trong vi du 2 dudi day, khi mé rong quy mé tir thir nghiém & quy mé nho t6i
thir nghiém & quy mé 16n hon, chi c6 thé phan 14p céc dang rén cta cic mudi phosphat va

oxalat.

Bang 1: C4c axit sir dung trong thir nghiém vé mudi & quy mé nho

Axetic Gentisic Malonic' Pamoic'
Adipic' Glutaric Metansulfonic' Phosphoric”
Benzensulfonic Glycolic 1,5-Naphtalendisulfonic Pyroglutamic
Benzoic Hexanoic 2-Naphtalensulfonic Sucxinic
Camphoric Hippuric 1-Hydroxy-2-Napthoic Stearic
Xitric Hydrobromic 3-Hydroxy-2-Napthoic Sulfuric
decanoic’ Hydrochloric Nicotinic D-Tartric'
Etansulfonic’ a-Ketoglutaric Octanoic L-Tartric
1,2-Etandisulfonic Maleic’ Orotic Toluensulfonic’
Formic D-Malic Oxalic' Trifloaxetic
Fumaric' L-Malic' Palmic
'Ciing dugc thir nghiém & cc thir nghiém v& mudi & quy md 16n hon.

Thir nghiém bang tay s 1

Bﬁng cach str dung k§ thudt MICROSCREEN™ (SSCI, phin doan Aptuit, West
Lafayette, IN, USA), cac hdn hgp duogc didu ché bang cach bd sung axit ion vao lugng
nhd mPEG;-O-naloxol trong mét trong sd nim dung méi (axeton, DCM, EtOAc, MeOH
hoic THF) vao cac giéng vi dia. Hbn hop nay chira mPEG,-O-naloxol: axit véi ty 1€ mol
1:1. Mudi ba ion axit dugc danh gia trong it nhit mot dung méi (vi du, axit pyroglutamic
dugc thir nghiém trong MeOH; axit benzoic dugc thir nghiém trong tirng dung mdi trong

s6 5 dung moi), trong d6 hau hét cac ion duge thir nghiém trong it nhit ba dung méi khéc
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nhau. Dung dich trong sudt dugc quan sat trong mdi giéng sau khi bd sung ion, tir d6
chiing t6 ring khong tao ra chét rin két tia trung gian. Mot trong hai giéng chua cung
hén hop dung méi/ion duge cho bay hoi nhanh va giéng khac cho bay hoi chim. Trong
'mdi giéng, sau khi bay hoi, chi quan sat thiy dau. C4c bd ion axit khac nhau duge thi

nghiém trong thir nghiém bing tay s6 2, dugc md ta dudi day.
Thir nghiém bang tay s6 2

Bo gdm 13 ion axit dugc danh gia theo phuong phép bing tay trén vi dia bang
cach sir dung k§ thuat SSCI’'s MICROSCREEN™ trong d6 cac giéng chtra mPEG;-O-
naloxol trong mét trong s& cac dung méi sau déy: axeton, EtOAc, MeOH, THF va dietyl
ete. Mot sb giéng nhét dinh cta vi dia chira mPEG;-O-naloxol va dung moi khong c6 axit
ion duogc bd sung bt ky. Trong cic giéng duoc bd sung axit, mbi axit duge thi nghiém
két hop v6i axeton, MeOH va THF. Mot s§ axit cling duge bd sung vao céc giéng chura
EtOAc hoic ete. Ngoai trir mot giéng, dung dich trong subt dugc quan sat trong cac giéng
ndy. Viéc ngoai trir nay 12 hdn hop duc sinh ra khi axit maleic dugc bd sung vao giéng
chira ete va mPEG;-O-naloxol. Tuy nhién, sau khi cac thanh phan trong cac giéng dugc
bay hoi, chi quan sat thiy céc diu. Sau d6, dung mdi duoc bd sung vao mdi giéng va hdn
hop dugc siéu &m. Hon hop duge siéu 4m trong hai gidy dot ngot va cho nghi trong 50
gidy. Thu dugc téng cong 20 chu ky siéu 4m 20. Qua trinh siéu 4m khong 1am tao ra chét
ran. Hén hop nay dugc 1am bay hoi trong cac diéu kién bay hoi nhanh, va cling nhu vay,
chi quan séat dugc céc dau. Tiép theo, cac thanh ph?m cta vi dia dugc dé & 45°C, trong
chan khong, trong khoéang 20 gio. Dau dugc quan sat trong mdi giéng, tuy nhién, khoéang
70 trong s 95 giéng quan sat thiy c6 céc hat nhé treo lo limg trong diu. Toan b dia

duogc phan tich bang phd nhifu xa bot tia X. Khéng quan sat thiy su phan xa cta tinh thé.
Thir nghiém tu dong hda

mPEG;-O-naloxol dugc hoa tan trong metanol dé tao ra dung dich 0,1M. Cac axit
da chon dugce hoa tan trong metanol dé tao ra dung dich 0,1M. B%mg cach str dung 4 vi
dia 96 giéng dugc tao ra trén co sé tr dong hoa (Symyx Technologies, Inc., Santa Clara,
CA, USA), lugng mPEG;-O-naloxol cu thé va ty luong cla axit ion duge phén bd vao
khoéang 70 giéng trong mdi clia cAc vi dia dd ddy kin. Bo tuong tw gdm 34 axit duge bd

sung vao cac giéng 1én timg vi dia trong sb 4 vi dia. Sau d6, metanol dugc loai bd khoi
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cac vi dia bang cach sir dung thiét bi bay hoi ly tdim chan khong & nhiét do phong trong
khoang 30 phiit. Cac vi dia dugc thir nghiém dudi kinh hién vi quang hoc véi sy ¢6 mit
clia chét rin. Sau d6, cac dung méi hoic hdn hop dung méi da chon dugc tu phén tan vao

cac giéng thich hop cua céc vi dia.

Trén c4c vi dia 1-3, mdi axit duge thir nghiém bang cach két hop véi it nhit mot
dung moi, hau hét véi 3 hodc 4 dung mdi dugce chon tir THF, 2-propanol, 1,4-dioxan,
propionitril, etanol, 1-butanol va metanol. C4c vi dia 1-3 dugc day kin va gia nhiét trong
16 & 40°C trong khoang 30 phit. Sau d6, cic vi dia dugc khudy & cac diéu kién trong
phong trén may lic theo quy dao trong khoang 1 gid. Céc thanh phin trong vi dia 1 dugc
cho bay hoi nhanh béng cach dit vi dia trén dau cot khoi, va dung moi dugc lam bay hoi
& céac diéu kién trong phong. Cac thanh phén trong vi dia 2 duge cho bay hoi chdm bing
céch dua tAm 14 nhom gén chét bam dinh (mot giéng dinh ghim/giéng) dén phan dinh cta
vi dia, dét vi dia nay trén déu cot khoi, va cho phép dung méi bay hoi & céc didu kién
trong phong. Cac thanh phan trong vi dia 3 dugc siéu am, sau d6 dung méi duge 1am bay

hoi trong céc didu kién bay hoi chdm nhu duoc gii thich ddi véi vi dia 2.

Trén vi dia 4, cac axit dugc thir nghiém két hop véi 3061 dung mdi 1a isopropyl ete
trong mét giéng va, & giéng khéc 13 axetonitril. Céc thanh phén trong vi dia 4 dugc siéu

am sau d6 cho bay hoi chdm, nhu d3 néu trén.

Céc giéng cuia cac vi dia 1-4 duoc thir nghiém duéi kinh hién vi quang hoc vé sur
c6 mit cta chét rin. Nhéan thiy ring phén 16n céc giéng trén cac vi dia 1-4 khong chira
dang mudi rén du tuyén nhin thdy dugc bat k. Ciing tién hanh quan st d6i véi cac giéng
chira mPEG;-O-naloxol & dang bazo ty do va dung moi ma axit ion khéng dugc bd sung.
Tuy nhién, trong sb it cic giéng trong d6 axit phosphoric, oxalic hodc pamoic dugc bd
sung, nhan thdy ring c6 xuét hién chét rin.

Thir nghi€m véi 1-propanol, etyl axetat hoic THF/nudce (9:1)

Trong lo nhé, diu chira mPEG;-O-naloxol & dang bazo tu do (100mg) dugc hoa
tan vao 1ml 1-propanol, etyl axetat hodc THF/nuéc (9:1). Céc ion trai ddu duoc bd sung
vao cac lo nhé nay, duge khudy bang que khudy tir & nhiét do phong trong it nhit mét
tudn. Cac lo nhd ndy dugc quan sét lién tuc theo thoi gian va néu két tia xuét hién thi lo

nhéd duge dem thir nghiém va duge phéan tich béi Phd nhidu xa bot tia X. Cac thir nghiém
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hdn dich dic dugc tién hanh theo 3 day nhu md ta trong céc bang 2-4. Trong cac bang
nay, “khong quan sét thy phan mg” duoc sir dung trong ban mé ta d& chi bat ky nguyén
liéu trong s& nguyén liéu ban d4u khong hoa tan, chit vo dinh hinh hoic dung dich trong
sudt; “dung dich trong subt” dugc sir dung trong ban mo ta dé chi khong quan sat thiy
chét rén va “gel (vO dinh hinh)” dugc st dung trong ban mo ta dé chi khi chét rén duoc
quan sét trong hdn dich dic, thi cac chét rin & dang v6 dinh hinh nhu duge x4c dinh bai

Phé nhidu xa bot tia X.

Bang 2: Cac két qua thu dugc nhd sir dung axit:bazo véi tyle 1:1

Axit 1-Propanol _ Etyl Axetat | THF/Nuoc (9%:1)

Axit L-tartric Khéng quan sat thay Khong quan sat thay Dung d;ih trong
phan dng phanimg suot

AxitD-tartric | Gel (v dinhhinhy | XhOng quansétthay | Dung dich trong
phén ng sudt

Axit fumaric Khong quan sét thay Ton trai dau Dung dlih trong
phén ing sudt

Axitmaleic | Khongquansatthdy | o) (5 g pigny | Dune dich trong
phan ing sudt

Axit sucxinic Khong quan sét thay Ton trai diu Dung dICAh trong
phan ing suot

Axit DL-malic Khong quan sat thay Ton trai ddu Dung dl(ih trong
phan g subt

Axit orotic Ton trai déu Ton trai déu Dung ‘Si‘ll‘ci)l: trong

Axitpamoic | MO duan sit thay Chét dinh Dung dich trong
phan g , ’ sudt

Axit malonic Khong quan sat thay | Khong quan sit thay Dung dlc;h trong
phan ung phan ung suot

Axit L-malic Khong quan sit thay | Khong quansatthdy |  Dung dich trong
phén ing phanimg sudt

Axit D-malic | Khongquansitthay | Khongquansatthay | Dung dich trong
phan mg phén tmg su6t

Axit adipic Khong quan sat thay Chit dinh Dung dICAh trong
phén Gng ] i suot

Axit xitric Khéng quan sat thay Khéng quan sat thay Dung d;cAh trong
phan g phéan ing suot

Ion trai dau - Dang chat rén chinh 13 ion trai dau.

Bang 3: Céc két qua thu dugc nho st dung axit:bazo vai ty 1€ 2:1

Axit Etyl Axetat
Axit L-tartric Chét dinh
Axit D-tartric Chét dinh
Axit fumaric Chét dinh
Axit maleic Dung dich trong suét + cac hat riéng r&
Axit DL-malic Chat két taa
Axit orotic Chét dinh
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Axit pamoic Ton trai ddu
Axit malonic Dung dich trong sudt
Axit D-malic Chat dinh
Axit adipic Chat két tia
Axit xitric Chat dinh
Béang 4
Axit Axit:Bazo Etyl Axetat
Axit phosphoric 1:1 Gel (v6 dinh hinh)
Axit phosphoric 2:1 Gel (v6 dinh hinh) (mubi ty 18 1:1)
Axit luu huynhic 1:1 Chit dinh
Axit luu huynhic 2:1 Chit dinh
Axetic axit 1:1 Dung dich trong sudt
Axit formic (>90 %) 1:1 Dung dich trong sudt
Axit methansulfonic 1:1 Dung dich trong sudt
Axit benzensulfonic 1:1 Dung dich trong sudt + c4c hat riéng r&
Nudc axit bromhydric (48 %) 1:1 Chat két tia vo dinh hinh
Nudc axit clohydric 1:1 Dung dich trong sudt
Axit 1,2-etandisulfonic 1:1 Gel v6 dinh hinh (it nhét hon phosphat)
Axit 1,2-etandisulfonic 2:1 Gel v6 dinh hinh (it nhét hon phosphat)
Axit stearic 1:1 Ton trai dau

Nhu dugce thé hién trong cac bang 2-4, trong hau hét cac lo nho thi chinh axit tu
két tinh ho3c khong xay ra hién tugng két tinh. Trong mot sé lo nhé, gel duge tao thanh.
Hai trong sb cac truong hop nay, véi axit D-tartric va axit 1,2-etandisulfonic, tinh thé c6
thé dugc tao thanh dya trén viéc quan sat bing kinh hién vi nhung n6 s& thanh chét 1ong

khi dugc phén lap tir cac thit nghiém c6 quy md 16n hon.

Sau mot tuln, cac lo nhod khong két tha két tha s& dugc cho bay hoi chdm. Khéng

quan st thiy pha tinh thé, khac so vé6i khi quan sat v§i axit phosphoric.
Thtr nghiém véi mPEG7-O-naloxol ¢ dang bazo tu do

mPEG7-O-naloxol dugc hoa tan vao timg dung mdi, etyl axetat, 1-propanol va
THF/nude (9:1) v6i cac ndng dd 100mg/ml va 500mg/ml. Khong quan sat thdy hién
tuong két tinh trong 3 tudn & 20°C. Sau d6, cac miu dugc xir ly bﬁng cach siéu am, lam
bay hoi, bb sung khang dung mdi va cho vao ti lanh, nhung khéng thu dugc két qua.
Bazo ty do cling dugc thir nghiém trong heptan, toluen va hexan bing cach cho bay hoi

cac dung moi, khéng quan sat thiy hién tugng két tinh.

Céc ket qua thtr nghiém & quy md nhd chi ra ring hau nhu phan 16n cic dang két
hgp cac dung mdi khac nhau, cic ion axit tiém néng va céc di€u kién dugc thir nghiém

khéng tao ra dang rin ciia mPEG;-O-naloxol. Mot s it cac axit, it nhét trong mot sb cach
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két hop nhit dinh, cho ring dang mudi rin c6 thé hinh thanh. Cac axit nay dugc thi
nghiém & thir nghiém & quy mo 16n hon dé danh gi4 kha ning tao dang rén cta mubi
mPEG7-O-naloxol.

Vidu?2
Thir nghiém & quy mo 16n hon

Mbt sb céc axit, bao gém cac axit adipic, decanoic, fumaric, maleic, malonic,
rhetansulfonic, oxalic, pamoic, phosphoric va toluensulfoic, dugc chon dé thir nghiém &
quy mé 16n hon dé san xuit cac mubi mPEG;-O-naloxol v&i lugng mbi loai khoang
30mg. C4c dung mdi dugc sir dung trong cac thir nghiém nay bao gdm THF, n-hexan,
xyclohexan, EtOAc, ete, DCM, IPE, axetonitril, MeOH, PrCN, butanol, axeton, va hén
hop ctia chiing. Trong hau hét cac trudng hop, hdn hop chira mPEG;-O-naloxol va axit
trong dung moi thu duge dung dich trong sudt. Ngoai trir, vi du trong d6 hdn hop bao
gE‘)m aXit L-malic hodc axit malonic va EtOAc, axit toluen-sulfonic va hexan, va oxalic
trong mot s6 dung méi. Hon hop dwoc cho vao cac didu kién khac nhau dé hd trg cho

vigc tao ra ket tia, nhu dugc md ta ngan gon trong cac doan dudi day.

Lam lanh nhanh - Céc dung dich bdo hoa dugc loc qua mang loc nilong 0,2dm vao

lo nhé. Sau d9, céc lo ndy dugc dé & nhiét dd moi trudng hoiic dat trong tit lanh.

Lam bay hoi nhanh - Céc dung dich dwgc siéu 4m giita cac phan d& gitip cho qua
trinh phén hity. Ngay khi hdn hop bi phan hity, nhu duge phén tich danh gia bing mét,
dung dich dugc loc qua mang loc nilon 0,28m. Dung dich d3 loc dugc lam bay hoi &

nhiét d6 mdi trudng trong cac 1o nhé khong dy nip.

Lam lanh chdm - C4c dung dich bdo hoa dugc loc qua mang loc nilon 0,26m vao
lo nho. Trong céc lo nhé nay, khong thiy c6 chét rin, hodc néu luong chét rin qua it dé
phén tich phé nhiéu xa bot tia X, lo nho dugc dat trong tu lanh. Sau khi 1am lanh, khong
quan sat théy chét rin trong cic lo nhd nay, lo nhé dugc dit vao ti lanh. Chét rin bt ky
dugc tao thanh trong qué trinh dugc phan l4p bing cach loc va 1am khod trude khi phéan
tich.

Mic du cac ket qua thir nghiém & quy mo nho cho rang céc axit maleic, pamoic,

D-tartric va 1,2-etandisulfonic c6 thé tao ra dang mudi rén, & thi nghiém & quy md 1on
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hon chi ¢6 dau dugc tao ra véi cac ion axit tiém ning nay, hoic, khi chat két tia bt ky
xudt hién, thi két tiia dugc hoa tan hoic néng chay khi phéan lap. Khong thé xac dinh phd

nhiéu xa bot tia X hoic khang dinh s tao thanh mubi ddi véi céc ion axit tiém ning nay.

Céc két qua thir nghiém & quy mé 16m hon d6i véi cac ion axit tiém nang dugc thir
nghiém, nhén thdy ring chi c6 cac phosphoric va oxalic méi tao ra dang rin c6 thé dugc
md ta. Truc tiép xac dinh quy trinh diéu ché minh hoa dang mudi phosphat va oxalat rén,
nhu dugc néu dudi ddy, cling véi dic diém cia timg dang rin duoc tao ra.

Vidu3

Diéu ché va dic diém cua cac dang rén mPEG;-O-naloxol

Céac vi du duéi ddy minh hoa quy trinh diéu ché minh hoa va dic didm cta céac
dang mubi phosphat va mudi oxalat cia mPEG;-O-naloxol.

Vidu3.1

Mudi mPEG;-O-naloxol phosphat dang rin

Dang mubi mPEG;-O-naloxol phosphat rin don 1& thu duoc bang céach sir dung
cac phuong phap dudi day.

Phuong phép toluen/heptan

Mudi duoc tao thanh trong hdn hop chira toluen va heptan bing cach bd sung 85%
khéi lugng (nuée) axit phosphoric véi luong tuong duong véi lugng bazo tu do & khoang
20°C. Trong phuong phép ndy, céc tinh thé 12 nhé va thoi gian loc dai. Qu4 trinh bd sung

dung mdi va ché phdm chira toluen/heptan 1am kho dat t6i trang thai c4n bing. Trong mot

sd thir nghiém, dau duoc tao thanh.
Phuong phép etanol/MTBE

Trong nhiéu quy trinh diéu ché riéng r&, mPEG;-O-naloxol dugc hoa tan vao
etanol va MTBE sau d6 axit phosphoric dugc hoa tan trong MTBE dugc bd sung vao
dung dich nay. Céc dung dich dugc 1am bay hoi, trong mét sé quy trinh didu ché, tao ra
mdt sb tinh thé mudi phosphat. Trong cac didu ché khéc, ddu duoc tao thanh, c6 thé 1a do
b sung dung dich axit phosphoric vao qua nhanh. Sir dung tinh thé tir cac quy trinh nay

1am cAc mam tinh thé, cac budc dudi ddy duoc tién hanh dé didu ché mudi dang tinh thé
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ctia mPEG;-O-naloxol phosphat: (1) bazo tir do (1 gam) dugc hoa tan vao 2 14n thé tich
etanol (2 ml) & 20°C; (2) 8 l4n thé tich MTBE (8 ml) dugc bd sung vao dung dich; (3)
dung dich axit phosphoric dugc diéu ché bing cach hoa tan 1,01 duong lugng axit
phosphoric (99 % trong lrong) vao 10 14n thé tich MTBE (10 ml); (4) 3% dung dich axit
phosphoric (0,3 14n thé tich) duoc bd sung vao dung dich bazo ty do trong 10 phut &
20°C; (5) cac mam tinh thé (1% khéi lwong) dugc bd sung va dung dich nay duoc dé yén
trong it nhét 30 phut; (6) dung dich axit con lai dugc bd sung trong 5 gid; (7) dung dich
ndy dugc 1am ngudi d¢én 10°C trong 2 gid, va dugc gift & nhiét d6 ndy trong it nhét 12
gid; (8) sau d6 loc hdn dich dic; (9) chét réin duoc rira bing MTBE, 10 13n thé tich va
dugc 1am khd trong chan khong & 20°C. Hiéu suét bang khoang 90%. Phuong phép nay
¢6 quy mo 1én t&i 10L bang cach sir dung khoang 400g mPEG,-O-naloxol, thu dugc hidu
suét 94%.

Pic diém ciia trang thai rin cia mPEG;-O-naloxol phosphat

Muéi nay c6 ty 1¢ 1:1 va chi quan sat thdy mot tinh thé bién dbi. Kha ning két tinh
ctia mudi nay 13 t6t nhu dugc thé hién béi phd nhidu xa bot tia X (Fig.1). Di liéu phd

nhiéu xa bot tia X dugc thé hién trong bang 5.

Bang 5: Phé nhiéu xa bot tia X ctia mubi mPEG;-O-naloxol phosphat

G6c20,° | Trisod, A | Cwong 3 twong dbi, %

4,20 21,0 40 s
7,29 12,1 25 s
8,42 10,5 10 m
9,03 9,8 5 w
10,83 8,2 15 m
11,13 7,9 40 s
11,63 7,6 25 m
13,71 6,5 65 s
14,58 6,1 45 m
14,96 5,9 30 m
16,59 5,3 100 s
17,18 5,2 30 m
17,62 5,0 35 m
18,37 4,83 70 s
19,55 4,54 30 w
20,94 4,24 75 s
21,73 4,09 35 w
22,14 4,02 35 w
22,34 3,98 35 w
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23,38 3,81 70 s
23,75 3,75 60 s
24,47 3,64 30 w
24,87 3,58 30 w
25,20 3,53 25 w
26,64 3,35 45 m
28,61 3,12 45 m

Nhu duge x4c dinh béi DSC, diém bét du noéng chay ciia mudi mPEG;-O-naloxol
phosphat bing 107,3°C va nhiét dung hop bang 33,3 J/g, mic du pic rong. Pudng cong
dang nhiét tir DVS thé hién sy hép thu 4m lién tuc (ham s6 mil) tir khi bt du. Puong
cong khir hip thu ndm sat véi dudng cong hip thu (khong c6 hién tuong tré). Quét bang

kinh hién vi dién tir nhan thiy ring chit rin bao gdm tip hop hinh kim nho.

Khi dugc phan tich bdi NMR, quan sat thiy ring su luén phién hoa hoc vé6i phd
'H-NMR cua dung dich twong dong v6i su tao thanh mubi. Proton NMR v6i chét chuin
ndi (natri format) cho thay ring mudi phosphat 1a mubi mono-phosphat (1:1) khong dugc
solvat hoa. Tém tit vé viéc chuyén NMR dbi véi mudi mPEG;-O-naloxol phosphat nhu

sau.

"H NMR, ppm (bdi sd, sé lwong H, hing sé ngiu hop bang Hz néu c6 thé): 1,34
(m, 1H), 1,54-1,67 (m, 2H), 1,73 (dd, 1H, 4, 14), 1,77-1,85 (m, 1H), 2,48 (dt, 1H, 5, 14),
2,89 (dt, 1H, 4, 13), 3,08 (dd, 1H, 7, 20), 3,22 (dd, 1H, 5, 13), 3,35 (s, 3H), 3,38 (d, 1H,
20), 3,50-3,90 (m, 31 H), 4,01 (m, 1H), 4,91 (d, 1H, 5), 5,60 (d, 1H, 10), 5,61 (d, 1H, 17),
5,87 (m, 1H), 6,73 (d, 1H, 8), 6,82 (d, 1H, 8).

_ BC NMR, ppm: 20,1, 23,0, 27,2, 29,1, 45,3, 45,8. 55,7, 58,0, 62,4, 69,1, 69,4,
69,51-69,54 (da tin hi¢u), 69,6, 69,8, 70,5, 70,9, 74,1, 87,2, 118,3, 119,6, 122,3, 125,8,
126,2, 129,2, 137,7, 145.3.

Vidu3.2
Mubi mPEG;-O-naloxol oxalat dang rin

Céc vi du dudi dady mo ta quy trinh di€u ché va diac dieém cia trang théi ran cta

dang mubi mPEG;-0O-naloxol oxalat.
Dang tinh thé A

Trong céc thir nghiém & quy mé 16n hon, duogc tom tit trong vi du 2 néu trén, luu

y rang viéc két hop axit oxalic va EtOAc tao ra chét rdn mau tring hut 4m s& tan ra trong
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qua trinh loc. Chét rén dugc phén 14p thanh cong khi dugc loc dudi nito khé va duge dic
trung boi Phd nhidu xa bot tia X dugc thé hién trén F ig.2. Dang ndy duoc goi 13 mubi

mPEG;-O-naloxol oxalat rn “dang tinh thd A.”
Dang tinh thé B

Trong céc thir nghiém & quy md 16n hon, nhu dugc tom tit trong vi du 2 néu trén,
luu ¥ ring viéc két hop axit oxalic v6i IPE hodc v6i MTBE sé& thu dwgc chit rin mau
tring. C4c quan st nay tiép tuc duoc tién hanh khi mé rong quy mo tur lugng 30mg da
dung truée d6 (xem vi du 2 néu trén) t6i luong duge néu trong bang 6. Phan tich phd
nhiéu xa bot tia X va cdc phén tich khéac, nhu dugc thao ludn dudi day, da khéng dinh
r%mg dang rén cia mPEG;-0-naloxol dugc ciu thanh tir viéc két hop nhu dugc thé hién
trong bang 6 1a & dang, dugc goi 1a “dang tinh thé B”, khac so véi dang tinh thé A duoc

tao ra bang cach két hop axit oxalic v6i EtOAc.

Béing 6: Mudi dang tinh thé B coa thé tiép hop mPEG7-O-naloxol oxalat & trang

thai ran

Dung méi | Quy mé thich hgp M6 ta Pho nhiéu xa

- ) bét tia X
150mg Chat ran mau trang | Dang tinh thé B

IPE 1,5g Ao f o x Lt . 2
(hidu sudt 92%) Chat ran mau trang | Dang tinh thé B

22¢g Ae L a L L . 2
MTBE (hiéu suht 84%) Chat ran mau trang | Dang tinh thé B

Bing céch sir dung lwong nhé mudi dang tinh thé B cia thé tiép hop mPEG7-O-
naloxol oxalat tir quy trinh diéu ché nhu duoc tom tit trong bang 6 dé cdy mam tinh thé,
dang tinh thé B duoc didu ché theo cac budc sau ddy: (1) hoa tan dang bazo ty do (1g)
vao 2 lan thé tich etanol (2ml) & 20°C; (2) bb sung 8 14n thé tich MTBE (8ml) vao dung
dich nay; (3) hoa tan 1,01 duong lugng axit oxalic (98%) trong 10 1in thé tich MTBE
(10ml); (4) bb sung 10% dung dich axit oxalic vao dung dich bazo tu do trong 5-10 phut
& 20°C (1,0 Ian thé tich); (5) BS sung cac mAm tinh thé, 1% khéi luong va doi trong it
nhét 30 phut; (5) bit diu b sung dung dich axit con lai trong 2 gidy; (6) sau khi 150 héa
tiép trong it nhét 2 gid, tién hanh loc hdn dich dic; (7) rira bing MTBE, 10 13n thé tich:
va (8) 1am kho trong chan khéng va & 20°C. Bang céch sir dung phuong phép tuong tu
v6i quy md 16n hon, dang tinh thé B dugc tao ra voi hiéu suét 93%, tao ra khoang 400g

muoi oxalat.
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Trong vi du khéc, dang tinh thé B duoc diéu ché theo cic budc sau déy: (1) hoa
tan dang bazo tir do (400g) vao 2 14n thé tich axetonitril (800ml) va 3,0 dwong lugng
(32,3ml) nu6c & 20°C; (2) hoa tan 1,01 duong lugng (55,46g) axit oxalic (98%) vao 11
14n thé tich etyl axetat (4400 ml); (3) bd sung dung dich axit oxalic 60% vao dung dich
bazo tr do trong khoang 30 phit & 20°C; (4) B sung cac mam tinh thé, 1% khéi luong
va doi trong ft nhat 30 phut; (5) Bit diu bd sung dung dich axit con lai trong 2 giy &
20°C; (6) Lam lanh dén 10°C trong 1 gidy; (7) sau khi 130 h6a thém trong it nhét 1 gio tién
hanh loc hdn dich dic; (8) rira bang hdn hop chira axetonitril (1 14n thé tich, 400ml) va
etyl axetat (5,5 1an thé tich, 2200ml) & 10°C; (9) rira bang 2,5 l4n thé tich etyl axetat
(1000ml) & 20°C; (10) 1am khé trong chan khong va 40°C.

Kha ning két tinh ciia mudi dat két qua tét nhu duoc chimg minh boi Phd nhidu xa
bt tia X (Fig.3). Dit li¢u phd nhidu xa bot tia X doi v6i dang tinh thé B dugc thé hién
trong bang 7.

Bang 7: Phé nhidu xa b6t tia X ciia mudi dang tinh thé B cta thé tiép hop mPEG;-

O-naloxol oxalat

G6c20 (39) | Trisdd,A | Cwong d9 twong dbi, %

6,72 13,2 100 s
7,35 12,0 5 W
9,13 9.7 <5 w
937 9.4 <5 w
10,72 8,3 <5 W
10,82 8,2 <5 W
11,24 7.9 10 m
12,02 7,4 5 W
12,65 7,0 5 m
13,44 6,6 40 s
14,72 6,0 10 m
15,61 5,7 15 m
15,95 5.6 10 W
16,53 5.4 5 w
17,01 52 15 m
17,22 5.1 10 w
17,34 5,1 20 m
18,06 4,91 5 w
18,25 4,86 5 W
18,56 4,78 5 W
18,86 4,71 5 w
19,81 4,48 10 W
19,98 4,44 25 m
20,21 4,39 100 s
21,33 4,17 10 w
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21,75 4,09 10 w
22,50 3,95 35 m
22,72 3,91 10 w
22,93 3,88 40 m
24,14 3,69 5 w
24,53 3,63 50 m
25,99 3,43 30 m
27,07 3,29 5 w
28,40 3,14 15 w
29,64 3,01 5 w

Phaén tich tiép dang tinh thd B bang DSC cho thiy ring pic ndi nhiét thé hién séc
nét & 92,5°C (AH bang 96,1J/g), dugc khing dinh nhu ¢ xay ra hién tugng néng chay
béi kinh hién vi giai doan nhiét.

Do hat 4m bsi DVS cho thdy kha ning hit 4m khéng déang k& nhé hon do 4m
tuong dbi (RH) 70%. RH trén 70% 1a do hut 4m 1am tan chay. Tur d6, xay ra hién tuong
tré trong qua trinh khir hap thu.

Phan tich nhiét trong lugng thé hién su giam khéi luong khong dang ké (~0,3%)
1én t6i 90°C. Viéc quan sat qua trinh quét bing kinh hién vi dién tir cho thdy ring chit da
phan 14p dugc cAu thanh tir cic tip hop tinh nhé méng trén céc dia.

Khi phan tich béi NMR, quan sat thdy ring sy luan phién hoa hoc trong phd
'H-NMR cua dung dich 13 twong ddng véi su tao thanh mudi. Proton NMR véi chét
chuin noi (natri format) chimng to ring dang tinh thé B 13 mubi mono-oxalat (1:1) khong

solvat héa. Tom tit vé su chuyén NMR ctia mudi mPEG;-0-naloxol oxalat nhu sau.

'H NMR, ppm (bdi s6, nhiéu H, hing s§ ngiu hop Hz néu c6 thé): 1,35 (m, 1H),
1,55-1,67 (m, 2H), 1,74 (dd, 1H, 4, 14), 1,77-1,85 (m, 1H), 2,49 (dt, 1H, 5, 14), 2,90 (dt,
1H, 4, 13), 3,09 (dd, 1H, 7, 20), 3,23 (dd, 1H, 5, 13), 3,36 (s, 3H), 3,39 (d, 1H, 20), 3,51-
3,90 (m, 31 H), 4,01 (m, 1H), 4,92 (d, 1H, 5), 5,60 (d, 1H, 10), 5,61 (d, 1H, 17), 5,88 (m,
1H), 6,73 (d, 1H, 8), 6,83 (d, 1H, 8).

BC NMR, ppm: 20,0, 23,0, 27,2, 29,1, 45,3, 45,8. 55,7, 58,0, 62,4, 69,1, 69,4,
69,5-69,5 (da tin hiéu), 69,6, 69,8, 70,5, 70,9, 74,1, 87,2, 118,3, 119,6, 122,3, 125,8,
126,2, 129,2, 137,7, 145,3, 165,8.
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Vidu4

Nghién ctru d6 6n dinh trén mubi dang tinh thé B ciia thé tiép hop mPEG;-O-

naloxol oxalat

D6 6n dinh cia mudi dang tinh thé B cia thé tiép hop mPEG;-O-naloxol oxalat
trong cac diéu kién bao quan khac nhau dwoc danh gia bang cach bao quan cic miu riéng
ré& & nhiét d6 ndm trong khoang tir 5°C dén 70 °C, véi d6 4m twong dbi (“RH”) thay déi,
trong 2 hodc 4 tudn, nho sir dung cic chai khong déy kin, khong bd sung chét chéng oxy
héa. Sau khi bao quan, cic miu niy duoc kiém tra bing mét, tinh trang rén cia n6 dugc
phén tich bang phd nhiéu xa bot tia X, sau d6 dugc phan tich biang phuong phap sic ky
khi/khdi phd (miu khéi diu) hodc phuong phap séc ky 16ng/khbi phd (tht ca cac miu
khéc) déi V6i céc tap chit bao gdm glyxidaldehyt, nhu dugc tom tét trong bang 8. Trong
bang 8, cic ndng do cla glyxidaldehyt, san phidm thoai bién oxy hoa ciia mPEG;-O-
naloxol dang bazo tur do, dugc tinh toan bang phén triéu (ppm).

Bang 8: D6 6n dinh ciia mubi dang tinh thé B cua thé tiép hgp mPEG;-0O-naloxol
oxalat khi so sanh v6i mPEG;-O-naloxol & dang bazo tu do

A pea Cac tap chat Pho .
}:1:?; 'g‘i‘::’ Hinh thai hiruco | nhidu xa Gly’;‘pd;:f)ehy‘
(% dién tich) | bt tia X
Mudbi oxalat
Dang
Muéi, 0 tudn Bo6t mau tring 1,74 tinh thé <0,2
B
25°C, d6 4m Dang
tuong d6i 60%, Bo6t mau tring 1,63 tinh thé <5
2 tudn B
25°C, d6 4m Dang
tuong d6i 60%, Bt mau tring 1,62 tinh thé <5
4 tuan B
40°C, @ 4m Aota s £
trong déi 75%, Chat lorllqgh mau vang 1,60 1(f:hat <5
2 tudn at ong)
40°C, 46 4m Aota s £
trong d&i 75%, Chat lor;lgh mau vang 1,67 1(f:hat <5
4 tudn at ong)
Dang
5°C, 4 tudn Bot mau tréng 1,63 tinh thé <5
B
Dang
40°C, 2 tuln B4t mau tring 1,57 tinh thé <5
B
40°C, 4 tudn B4t mau tring 1,67 Dang <5

-38-



22139

S Cic tap chat Phd .
?l‘lf,)‘; kl‘:: Hinh thai hiru co nhidu xa G'y’z‘da;f)ehyt
g (% dién tich) | bt tia X PP
tinh thé
B
. Dang
70°C, 2 tuan B0t mau vang nhat 1,64 tinh thé <5
B
, Dang,
70°C, 4 tuan B0t mau vang nhat 1,95 tinh thé <5
B
Dang bazo ty do i
Dang bazg tu do, Cha}t lon§ mau tr 2.4 (dau) 1.6
0 tuan vang den nau
40°C, 4tudn | Cha lonS%nnllau vang 3,74 (diu) 440

Céc két qua trong bang 8 chung t6 ring & d6 4m twong dbi cao (d6 Am trong dbi
75%), mudi héa 16ng, thich hop véi phan tich DVS ¢6 dang tinh thé B (xem phén phu luc
6,3,2 néu trén), c6 thé do kha ning hiit 4m. Khong quan sat thdy céc tap chét lién quan
trong mudi ting 1én. Néu khong c6 bazo tu do trong d6 ndng do glyxidaldehyt dugc ting
lén tir 1,6ppm dén 440ppm khi dugc bao quan & 40°C, thi ndng do glyxidaldehyt s& nhd
hon 5ppm trong tit ca cac miu mudi. Khéng quan sat thiy ¢ su thay dbi vé trang thai

rén theo thoi gian d6i v6i mau bat ky trong sb cac miu bot. -
Vidu5
Duoc phim theo sang ché

Dugc phdm theo sang ché chira mubi mPEG;-O-naloxol oxalat & dang tinh thé rin

B dé sir dung qua dudng miéng duge biao ché nhu sau.
Vi du v& vién nang dé sir dung qua dudng miéng

Céc thanh phan bao gdm 30mg mubi mPEG;-O-naloxol oxalat & dang tinh thé B,
50mg lactoza, 50mg tinh bdt, 2mg bdt talc va 10mg magie stearat, v4i chit luong phu
hop, dugc tron, va nap vao vé nang gelatin theo quy trinh bao ché vién nang thong
* thudng di biét trong linh vuc ndy. Mong mudn ring céc cai bién va bién dbi v& ddi tugng
néu trong cac vi du minh hoa néu trén dugc thuc hién badi cac ngudi co hiéu biét trong
linh vurc. Chi ¢6 céc han ché néu trong phén yéu ciu bao hd cin dugc dwa vao ban md ta
clia sang ché. T4t ca céc tai liéu cong bd bao gdm tai liéu chuyén nganh, patent, don sang
ché va don sang ché da cong bb duoc trich din duoc két hop vao sang ché bang cach vién

dan.
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YEU CAUBAO HQ
1. Mudi oxalat dang tinh thé ctia thé tiép hop mPEG,-O-naloxol.

2. Phuong phap bao ché mubi oxalat ctia thé tiép hop naloxol-polyetylen glycol, trong d6

mudi nay chira cdc goc ion cia mPEG7-O-naloxol va axit oxalic ¢6 cdng thirc:

(:CHZ
H\N+ O, OH

HJ o ."b—é CH,CH,0 §7—CH3
b

- phuong phép ndy bao gdém céac budc:
hoda tan mPEG7-0O-naloxol dang bazo tu do vao 2 14n thé tich axetonitril;
bb sung 3 dwong lugng nude vao dung dich chira mPEG;-O-naloxol hoa tan néu
trén;
b6 sung axit oxalic trong etyl axetat vao mPEG;-O-naloxol hoa tan néu trén trong
thoi gian it nhat 2 gio dé thu dwoc hdn dich dic; va

loc hén dich dic nay & thu dugc mubdi oxalat cta thé tiép hop naloxol-polyetylen

glycol & dang ran.

3. Phuong phéap bao ché mudi oxalat cia thé tiép hop naloxol-polyetylen glycol, trong d6

muodi nay chira cac goc ion cia mPEG;-O-naloxol va axit oxalic cé cdong thirc:

(:CHz
H\N; 0 OH
| 7

HO o““‘\\ ”'b—-é CH,CH,0 37—CH3
b

phuong phép nay bao gém céc bude:

hoa tan mPEG7-O-naloxol dang bazo tr do vao 2 14n thé tich etanol;
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b sung 8 14n thé tich metyl t-butyl ete vao dung dich chira mPEG;-O-naloxol hoa

tan néu trén;

bd sung axit oxalic trong metyl t-butyl ete vao mPEG,-O-naloxol hoa tan néu trén
trong thoi gian it nhit 2 gid dé thu duge hdn dich dic; va

loc hén dich dic nay dé thu dwoc mubi oxalat cta thé tiép hop naloxol-polyetylen
glycol & dang rén.
4. Mudi oxalat ciia thé tiép hop naloxol-polyetylen glycol, duoc didu ché theo phuong
phap theo diém 2.
5. Mubi oxalat cia thé tiép hop naloxol-polyetylen glycol, trong d6 thé tiép hop

naloxol-polyetylen glycol c6 cong thirc:

HJ o ""O—f CH,CH,0 fCHa

6. Mubi oxalat cia thé tiép hop naloxol-polyetylen glycol theo diém 5, trong d6 mubi nay
& dang tinh thé tinh khiét.

7. Mubi oxalat cia thé tiép hop naloxol-polyetylen glycol theo diém 5, trong d6 mubi nay

& dang tinh thé A c6 phd nhiu xa bot tia X dugc thé hién trén Fig.2.

8. Mubi oxalat cuia thé tiép hop naloxol-polyetylen glycol theo diém 6, trong d6 muébi nay
& dang tinh thé B c6 phd nhiéu xa bot tia X ¢6 pic & cac tri sb d (A) bing 13,2; 7.9; 7,0;
6,6; 6,0; 5,7; 5,2; 5,1; 4,44; 4,39; 3,95; 3,88; 3,63; va 3,43.

9. Mubi oxalat cia thé tiép hop naloxol-polyetylen glycol theo diém 8, trong d6 phd
nhiu xa bot tia X c6 pic & cac tri s6 d (A) bang 13,2; 12,0; 9,7; 9.4; 8.3; 8.2; 7.9; 7.4;
7,0; 6,6; 6,0; 5,7; 5,6; 5,4; 5,2; 5,1; 4,91; 4,86; 4,78; 4,71; 4,48; 4,44, 4,39; 4,17; 4,09;
3,95;3,91; 3,88; 3,69; 3,63; 3,43; 3,29; 3,14; va 3,01.

10. Mubi oxalat ctia thé tiép hop naloxol-polyetylen glycol theo diém 6, trong d6 mudi
ndy & dang tinh thé B c¢6 phd nhidu xa bét tia X c6 pic & cic goc 20 (dd) bing: 6,72;
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11,24; 12,65; 13,44; 14,72; 15,61; 17,01; 17,34; 19,98; 20,21; 22,50; 22,93; 24,53; va
25,99.

11. Mubi oxalat ciia thé tiép hop naloxol-polyetylen glycol theo diém 6, trong d6 mudi
nay cé do tinh khiét it nhit khoang 90%.

12. Mubi oxalat ctia thé tiép hop naloxol-polyetylen glycol theo diém 6, trong d6 mubi
nay c6 pic ndi nhiét duy nhit trén dd thi phén tich nhiét quét vi sai ndm trong khoang tir
nhiét d6 phong dén 150°C, trong d6 pic ndi nhiét duy nhét ndy c6 cuc dai ndm trong
khoang tir 91°C dén 94°C.

13. Dugc phdm chira mudi oxalat dang tinh thé cua thé tiép hop naloxol-polyetylen

glycol theo diém 6 va ta duoc duoc dung.
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