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Linh vuc ky thuit dwge dé cap
Sang ché dé cap dén dugc phim dang rén chtra din xuét biopterin, phuong phap

bao ché duoc phdm nay va phuong phap bao ché dung dich tiém.

Tinh trang ky thuit cia sang ché

Biopterin va cdc d4n xuét ctia né 1a cac phan tir dugc quan tAm trong linh vuc
dugc. Vi du, tetrahydrobiopterin (BH4, sapropterin) gan day di duoc chip thuin cho
diéu tri chimg tang phenylalanin (HPA) & nguoi lén va didu tri chimg phenylketon
nidu (PKU) & bénh nhi tam 4 tudi va 16n hon. Dé diéu tri, tetrahydrobiopterin duoc bao
ché thanh thudc ban trén thi truong (ban dudi tén Kuvan) dudi dang vién tan duoc
cung v6i thanh phan Mannitol (E421), Canxi hydro phosphat, dang khan, Crospovidon
typ A, axit Ascorbic (E300), Natri stearylfumarat va Riboflavin (E101). Xem cong bd
don yéu ciu cip Patent qudc té s6 WO2006/055511.

Céac hop chét biopterin c¢6 trién vong diéu tri khac la 4-amino-5,6,7,8-
tetrahydro-L-biopterin va 4-Amino-7,8-dihydro-L-biopterin. Ca hai hop chat nay da
dugc ching minh cé cac tinh chat khac véi cac chét te ché NO, khién cho cac hop
chat nay c6 cong hiéu phu hop hon céc chét tuong tu arginin “cd dién” (Werner et al.,
(1996). Biochemical Journal 320, 93—6 hodc patent My sé US 5,922,713). Ca hai hop
chét nay da dugc chiing minh la hitu hiéu trong thtr nghiém TBI (vi du xem tai liéu,
cong bd don yéu cau cip patent quéc t& s6 WO 2004/084906, patent My sé US
8,222,828, patent chau au s 0 906 913 hodc xem tai lidu: Terpolilli et al., J
Neurotrauma. 2009; 26(11):1963-75). Tuy nhién, cac din xuit biopterin nay khong
duogc chap thuan cho ding trong diéu tri. Vi vay, cn phai ¢6 duge pham phi hop cho
tri liéu & nguoi. Ly tudng néu dugc pham nay la d& dang bao ché duoc, d& st dung va
con 6n dinh nita — luu ¥ 1a cac dan xut biopterin da hydro héa la nhay véi oxy hoa,
khi dugc bdo quan trong thoi gian dai hay khi ¢ dang dung dich.

Bin chit ky thuit ciia sang ché
Vi céc ly do néu trén, muc dich cua sang ché 1a dé& xudt duoc phdm chua cac

dan xuat biopterin thoa man cac yéu cau trén.
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Sang ché d& xuit giai quyét vin dé trén bang cac phuong 4n dugc xdc dinh
trong yéu cau bao ho, trong ban mo ta chi tiét dudi day, va dugc minh hoa trong vi du

thuc hién va cac hinh v€ kem theo.

Theo mdt phuong an, sang ché dé cap dén duoc phim dang rén (thich tmg @& sir
dung qua duong tinh mach) chura:

a)  hop chit c6 cong thire (I):

NH, H OH
N X N CH,
J{\ = OH
H,N N N
H
@

va/hoic hop chét c6 cong thie (I1):

NH, OH
N7 N~.j)\(CH3
P OH
HN N ﬁ

Q)
va

b) it nhat mdt mudi phosphat.

Hop phéan dang rin theo séng ché 13 c6 thé “thich Gng dé sir dung qua dudng
tinh mach”. Nghia 13, sau khi tron hop phin rén nay véi chit mang duoc dung, tét hon
néu 13 chét 16ng duge dung, nhu nudc hay dung dich d€m hay dich 16ng hoan nguyén
bét ky, thi c6 thé sir dung truc tiép hop phan thu dugce nay theo dudng tinh mach. Vi
vdy, sau khi trén hop phin dang rén nay véi chit mang dugc dung s& thu duogc dugc
phém sin sang cho sir dung theo duong tinh mach.

Theo m{t phuong &n, trong duqé phim cta sang ché, c6 it nhit mot mudi
phosphat 13 natri phosphat, kali phosphat hoic amoni phosphat. Cé thé chon lya mubi
phosphat nay tor nhom gém Na,HPO, (khéng c6 nudc), Na,HPO42H,0,
Na,HPO47H,0, Na,HPO,12H,0, NaH,PO, (khong c6 nudc), NaH,PO,H,0,
NaH,PO42H,0, K,HPO, (khong cé nuédc), K,HPO4+3H,0, KH,PO, (khong ¢6 nudce)

va cac hon hgp ctia chiing.
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Theo phuong an khiac cia dugc phim nay, mudi phosphat nay 1a
Na,HPO4+2H,0 va lugng Na,HPO42H,0 c6 trong hop ph?ln nay dugc chon sao cho ty
sé mol ctia Nay;HPO,4+2H,0 v6i hop chét (I) hodc hop chét (IT) ndm trong khoang tir
0,04 dén 0,4.

Theo phuong an khéac cia dugc phém, natri phosphat 1a NaH,PO42H,0, va
lwong NaH,PO,+2H,0 c6 trong hop phin niy dwgc chon sao cho ty s mol giita
NaH,PO,*2H,0 va hop chét (I) hodc hop chét (II) ndm trong khoang tir 0,01 dén 0,09.

Theo phuong 4n khac, dugc phim nay chira hai mudi natri phosphat khac nhau.
Tuy chon thi hai mudi natri phosphat khidc nhau nay la NaH,PO42H,O va
Na,HPO,4+2H,0.

Theo mot phuwong én cia duge phém, lwong NaH,PO42H,0 va Na,HPO,*2H,0
co trong hgp phén nay dugc chon sao cho ty s6 mol ctia ca NaH,PO,2H,0 va
Na,HPO,+2H,0 v6i hop chét (I) hoic hop chit (II) ndm trong khoang tir 0,02 dén 0,5.

Theo mot phuong én cia duge phém, luong NaH,PO42H,0 va Na,HPO4+2H,0
c6 trong hop phin nay duge chon sao cho ty sé mol cia mbi mubi NaH,PO4+2H,0 va
Na,HPO,+2H,0 v6i hop chét (I) hoic hop chit (I) ndm trong khoang tir 0,02 dén 0,5.

Theo phwong 4n nita ctia dugc phim, hop chét (I) vi/hoic hop chit (IT) c6 mit
dudi dang bazo tu do.

Theo mét phuong 4n cia duge phdm thi dwge phdm nay 13 dugc phim dang
dong kho nhanh.

Theo phuong 4n khac ciia dugc phdm, hop chit (I) 12 hop chit c6 cong thirc

(Ia):
NH, H OH
L NN
/m o OH
HNT N7 N
H
(Ia).
Theo phuong 4n khéc ctia dugc phdm sang ché, hop chit (II) 12 hop chét c6
cong thic (Ila):
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NH, OH

N N\ Rs-CH3

_/”\N/ , OH

H,N

Iz

(I1a).

Theo mot phuong an cia duge pham, dugc phim nay chira thém ta dugc.

Theo phuong an nita ciia dugc phim sing ché, ta dugc bd sung nay 12 mubi v
¢0. C6 thé chon mudi vé co nay tir MgCl,, CaCl, NH,Cl, KC1, hodc NaCl, tét hon néu
chon NaCl.

Theo mdt phuong an cua duge phim, lugng NaCl c6 trong hop phén nay dugc
chon ‘sao cho ty s6 mol ctia NaCl véi hop chét (I) hoic hop chét (II) nim trong khoang
tr 1,5 dén 4, t5t hon néu nim trong khoang tir 1,8 dén 3,7.

Theo mot phuong an, dugce pham theo sang ché con chira nude két tinh.

Theo phuwong an khac, dugc phim cia sang ché dugc lam thich Ung @& hoan
nguyén trong nude. “Thich tng d& hoan nguyén trong nude” (n6i v& trang thai d4 loai
nudc hodc ¢d dic) co nghia la hop phan c6 thé tr& lai dang 16ng bang cach thém nude
vao.

Theo phuong an nita, dugc pham theo séng ché duge 1am thich tmg @& sir dung
cho truyén dich hodc tiém.

Theo mot phuong 4n cua dugc phim theo séng ché, hop chét (I) 1a (6R)-4-
Amino-5,6,7,8-tetrahydro-L-biopterin.

Theo phuong an khac nita cua dugc phdm nay, hop chét (1) 13 (6S)-4-Amino-
5,6,7,8-tetrahydro-L-biopterin.

Theo phuong &n nita cua dugc phim theo sing ché, hop chit (I) 12 hdn hop
dbng phan 1ap thé khong dbi quang chira (6R)-4-Amino-5,6,7,8-tetrahydro-L-biopterin
nhiéu hon (6S)-4-Amino-5,6,7,8-tetrahydro-L-biopterin.

Theo mdt phuong 4n ciua dugc phim theo séng ché, lugng (6R)-4-Amino-
5,6,7,8-tetrahydro-L-biopterin va (6S)-4-Amino-5,6,7,8-tetrahydro-L-biopterin dugc
chon sao cho ty s giira lugng (6R)-4-Amino-5, 6,7,8-tetrahydro-L-biopterin va (6S)-
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4-Amino-5,6,7,8-tetrahydro-L-biopterin nam trong khoang tir 0,5 dén 2, tét hon néu
bang khoang 1,3.

Theo phuong &n nita ciia duge phdm sang ché, lidu luong don vi ctia hop phin
ndy chira 650 + 60mg bazo ty do cua 4-Amino-(6R,S)-5,6,7,8-tetrahydro-L-biopterin,
140 + 30mg nudce két tinh, 70 + 7mg dinatri hydrophosphat dihydrat(Na,HPO,-2H,0),
16.5 + 2mg natri dihydrophosphat dihydrat (NaH,PO42H,0), va 350 £ 30mg natri
clorua (NaCl).

Theo phuong an khac cia duge pham, liéu lugng don vi ctia hop phén nay chia
650 £ 60mg bazo ty do 4-Amino-(6R,S)-5,6,7,8-tetrahydro-L-biopterin, 60 = 50mg
nude két tinh, 70 £ 7mg dinatri hydro phosphat dihydrat (Na,HPO42 H,0), 12 +
2,5mg natri dihydro phosphat dihydrat (NaH,PO,2 H,0), va 350 + 30mg natri clorua
(NaCl).

Theo mot phuwong an cua dugce phém, hop phén nay chtrathém 1, 2, 3,4, 5,6, 7
hop chét hoic hon nira, trong d6 cic hop chét bb sung thém nay duoc lya chon tir
nhém gdbm mot hodc nhidu hop chit trong nhém gém 4-Amino-L-biopterin, (6R,S)-
5,6,7,8-Tetrahydro-L-biopterin, 1-[(6R,S)-2,4-Diamino-5,6,7,8-tetrahydropteridin-6-
yl]propanol, 1-[(6R,S)-2,4-Diamino-5,6,7,8-tetrahydropteridin-6-yl]propan, (1R,2S)-1-
[(6R,S)-2-(Axetylamino)-4-amino-5,6,7,8-tetrahydropterin-6-yl]-1,2-diaxetoxy-propan,
2,4-Diamino-7,8-dihydropteridin, 2,4-Diaminopteridin.

Sang ché con dé cap dén phuong phap bao ché dugc phidm dang rin déng kho
nhanh (dugc lam thich tng dé sir dung theo dudng tinh mach) ¢6 chra:

a) hop chét c6 cong thuc (I):

NH

"X CH
NN ’

)l\ Z OH
H.N" N” N
' H

@
va/hodc hop chét ¢6 cong thire (I1):

NH, oH
N7 Nj)\(c"*z
)I\ 7 OH

HNT NN

(II)

-6-
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va
b) it nhAt mdt mudi phosphat va tiy chon 1a NaCl;
phuong phap nay bao gdm cic budc:

aa)  hoa tan hop chit c6 cong thirc (IIT) vavhodc hop chét c6 cong thic (II):
NH, OH
t CH
NT Nj/k( 3
/ﬂ\./ OH
HNT "N N
(I10)

bing dung dich dém, trong d6 tot hon néu dém nay chira phosphat;

x 2 HCLx 2 H,0

bb) lam dong kho nhanh dung dich thu dugc & budce aa).

Theo mét phuong 4n, phwong phap ndy con cd budc hoa tan chit dong khd
nhanh nhan dugc & bude bb) trong dich 16ng duoc dung dé bao ché dung dich tiém
duoc.

Theo d6, sang ché con dé cap dén phuong phap bao ché dung dich tiém duoc,
dung dich nay c6 chura:

a) hop chét c6 cong thire (I):

NH, H OH
Soe
/H\./ OH
H,N N ﬁ
)

va/hodc hop chét c¢6 cong thire (I1):

NH, OH
N Nj//l\T/CH3
,ﬂ\ = OH
H,N N N
H

D
va
b) it nhat mot mudi phosphat va tuy chon 1a NaCl;
phuong phap nay bao gbém céc budc:

aa)  hoa tan hop chét c6 cong thire (I11) va/hoidc (ID):

-7-
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2 HCLx 2 H,0
NH2 X X2 H2

N OH
SRS
)l\ = OH
N N
H
(1),

bang dung dich dém, trong d6 t&t hon néu dém nay chira phosphat;

H,N

bb) lam d6éng kho nhanh dung dich thu dugc & budce aa);
cc) hoan nguyén chat dong khd nhanh thu dugc & budce bb) trong dich 16ng
duge dung dé bao ché dung dich tiém duorc, trong d6 chét dong kh6 nhanh thu
dugc & budc bb) di duge db vao lo dung.
Theo mot phuong an cia phuong phap nay, chét déng kho nhanh thu dugc & budc bb)
duoc d6 vao lo dung loai 50ml,
(i) tbt hon néu db vao véi lugng nam trong khoang tir 1 dén 1,5g, t6t hon néu 1a
1,25g ché phdm dang ran; hodc
(i) tbt hon vé6i lvong ndm trong khoang tir 0,9 dén 1,4g, t6t hon néu 1a 1,15g

ché pham dang ran.

Theo phuong 4n khac ciia phuong phap theo sang ché nay, dung dich dém &
budc aa) 12 natri hydro phosphat c6 chira it nhit mét mudi phosphat.

Theo phuong 4n khac ciia phuong phédp ndy, dém trong budc aa) chira NaOH,
dém natri hydro phosphat va nuéc. Tuy chon thi NaOH nay 1a NaOH SN.

Theo phuong an khac cia phuong phap nay, dém natri hydro phosphat nay
duge bao ché bing cach hoa tan riéng r& NaH,PO4+2H,0 va Na,HPO,*2H,0.

Theo phuong an nita cia phuong phép nay, dung dich d€m natri hydro phosphat
c6 do pH 7,4 bﬁng cach hoa tan dung dich NaH,PO4*2H,0 vao phﬁn Na,HPO42H,0
da hoa tan.

Theo mdt phwong 4n ciia phuong phap theo sang ché, dung dich dém nay chira
12-16% (w/w = khdi lwong/khdi lwong) 1a NaOH 5N, 8-12 % (w/w) 1a dém natri hydro
phosphat va 74-78% (w/w) 1a nudc dung cho ti€m.

Theo phuong 4n nita, dung dich thu dugc & budce aa) duge loc vo tring, tdt hon

13 loc bang mang loc ¢& 0,22pm.
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Theo phuong 4n nita ciia phuong phép nay, dém c6 pH khoang 8, 9, 10, 11, 12,
13 hodc 14.

Theo phuwong 4n nita ctia phuong phép nay, dung dich & budc aa) ¢ pH khoang
4,5,6,7,8,9, 10 hodc 11 va tét hon néu ndm trong khoang tir 6,5 dén 7,6, tét nhét néu
1a74. A

Phuong an khac ctia phuong phép theo séng ché 1a chit dong khd nhanh thu
dugc & bude bb) s€ dugce dd vao lo chura, tdt hon néu dd vao vai lugng nam trong
khoang tir 1 dén 1,5g, tot hon nita 1a 1,25g ché phim dang rén; hozc tdt hon 1a d6 vao
v6i lugng nim trong khoang tir 0,9 dén 1,4g, t6t hon nira néu 1a 1,15g ché phim dang
rén.

Phuong 4n khac ctia phuong phap nay 1a dung dich dém duoc bao ché bang dém
da loai khong khi. Theo mot phuwong an, dém duoc loai khong khi bang nito cho dén
khi ham lugng oxy 1a <1,0ppm.

Phuong 4n nita ciia phuong phap theo sang ché 1a sau khi bao ché dung dich thi
bit d4u qua trinh 1am dong khd nhanh gin 2 gidr sau do.

Sang ché con dé& cap dén dugce phdm thu duge tir phuong phép ciia séng ché
nay.

Sang ché con mé ta viée sit dung dugc phdm dang dong kho nhanh ciia sang ché
dé bao ché thudc cho didu tri c4 thé bj thwong tdn ndo do chén thwong nhu thuong tén
& dau dang kin, ting 4p hop so va ca cho diéu trj thwong ton nio thtr cAp hodc thuwong
tén ndo khong phai do chin thuong nhu dot quy hay viém mang ndo.

Sang ché cling mo ta phuong phap diéu tri bénh, bao gdm budc sir dung dugc
phim dang dong kho nhanh cia sdng ché & c4 thé c6 nhu ciu. Theo mét phuong 4n,
phuong phép diéu tri nay ding liéu luong hang ngay tdi da la 20mg/kg thé trong va
cho mdt ngay, t6t hon néu 14 17,5, 15,0, hoac 12,5, 10, 8,5, 7,5, 5,0, hodc 2,5mg/kg thé
trong va cho mot ngay.

Sang ché ciing d& cap dén dugc phdm dang déng khod nhanh dé sir dung trong
diéu tri bénh, viéc st dung nay bao gém céc bude cho c4 thé ¢6 nhu ciu sir dung dugc
pham dang doéng khd nhanh. Theo mdt phuong 4n, lidu luong hang ngiy tbi da 1a
20mg/kg thé trong va cho mot ngay, t6t hon 1a 17,5, 15,0, hodc 12,5, 10, 8,5, 7,5, 5,0,
hodc 2,5mg/kg thé trong va cho mdt ngay.

-0-
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Theo mdt phuong an khac, séng ché d& cap dén duoc phim dang rén (thich tmg
dé st dung qua duwong tinh mach) chua:

a)  hop chit c6 cong thirc (I):

NH, H H
N N CH,
/ﬂ\,/ OH

N

HAN™ NN
@
va/hodc hop chit c6 cong thirc (I1):

NH, OH
N7 Nj/H/CHs
/l 7 OH
H,N N ﬂ

dn
va

b) it nhit mot mubi vb co, tot hon 1a NaCl.

Theo phuong an nay, lugng NaCl trong hop phén nay cla sang ché ¢6 thé duge
chon sao cho ty sb mol ciia NaCl véi hop chit (I) hogic hgp chét (IT) ndm trong khoang
tir 1,5 dén 4, t6t hon trong khoang tir 1,8 dén 3,7, tir 1,85 dén 3,6, tir 1,9 dén 3,4, tot
nhét 1 tir 1,9 d&én 2,5.

Theo mot phuong 4n ty sb mol gitta NaCl va hop chét (I) hoic hop chét (IT) 1a
khoang 2.2.

Mo ta van tat cac hinh vé

Fig.1 1a so dd didu ché dugc chit 4-Amino-(6R,S)-5,6,7,8-tetrahydro-L-biopterin
dihydroclorua dihydrat (VAS203).
Fig. 2 14 quy trinh bao ché thudc VAS203 theo sang ché.

Fig. 3 12 tinh dn dinh ctia cac lo dung 1g VAS203 (batch no. 928606), bao quan
& 2-8°C (Bang 5).

MO ta chi tiét sang ché

-10-
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Mot muc dich cua sang ché 1a d& xuét duge phidm. Ngoai ra, nhitng hgp phén
nay phai d& sir dung va én dinh. Céc tic gia sang ché da phat hién ra 1a khi st dung
mubi phosphat rin (st dung riéng hogc st dung ciing véi mudi v6 co nhu NaCl hoic
KCl) cung véi cac din xuét biopterin rin nhu cac hop chét cong thire (I) hodc (IT) s&
tao ra duoc dugce phdm (dang ché pham) c6 thé thich tmg rét t5t dé c6 duoc gid tri pH
hay khoang pH ciing nhu ndng d6 molal dbng thdm 4p ma khi hoa tan, s& phi hop dé
stt dung ludn cho tri liéu. Dugc phim dang ran dic biét phit hop va dé sir dung, vi cac
hop phén ndy di dugc lam thich tng dé st dung qua duong tinh mach, nho vay dam
bao str dung tiét kiém. Ngoai ra, vin d& oxy héa din xuét biopterin trong chét 1ong

duoc giai quyét bing giai phap 1a hop phan dang rén.

Vi vdy, sang ché dé cip dén duogc phdm dang rin (thich g dé diing qua dudng
tinh mach) chira:
a) hop chét c6 cong thie (I):

NH, H OH
N7 N:]/J\\r/CHS
)l\/ OH
HN N N
H

@
va/hoiic hop chét c6 cong thire (ID):

NH, OH
)I\ ~ OH
H,N N ﬁ

(1)

va

b) it nhat mot mubi phosphat.
Ngodi ra, sang ché ciing dé cip dugc phdm dang rin (da thich tmg dé sir dung

qua dudng tinh mach) chtra:

a)  hop chit c6 cong thire (I):

-11-
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NH, H OH
N N],)ﬁ/c"'%
)l\ / OH
HN N E
@

va/hodc hop chét c6 cong thire (11):

NH, OH
N N\ CH,
)I\ o OH
HN N ﬁ

(D)
va

b) it nhat mot mudi vé co, cu thé 12 NaCl.

Thuét ngit “ran” hodc “hop phin dang ran” khi duoc st dung trong ban mo ta
nay 14 dé chi cic phan tir (ion, nguyén tir hodc phan tir hodc céc hop chét) duoc Ién
chit vao nhau. Luc gilta cac phin tr ndy manh dén ndi chung khong thé chuyén dong
tu do ma chi c6 thé dao dong. Két qua 1 dang rén c6 hinh dang dn dinh, o rang, va thé
tich x4c dinh. Phin ti rin chi ¢6 thé thay dbi hinh dang béi tac dong cta lye, nhu khi
bi pha v& hay bi cit. O dang rén tinh thé, cic phén tir (nguyén tit, phan tir, hodc ion)
duoc 1én chit theo trat tu thong thuong, kiéu lap lai. C6 nhidu loai cdu trac tinh thé

khac nhau, va cung mot chét ¢6 thé c¢6 hon mdt loai cAu trac (hodc pha rén). Thuét ngit

CC“"

rén” ciing bao ham cac hop phin/chAt/chét rin v dinh hinh hoge phi tinh thé. Thuong
thi trang thai tb hop dugc xdc dinh & nhiét do phong va éap sudt méi truong xung
quanh. Nhiét d0 phong thudng 1a khoang nhé nhiét d6 tai d6 khong khi khong nong
cling nhu khong lanh, thuong 1a khoang tir 20 dén 23,5°C véi trung binh 1a 21°C
(70°F). Ap suit méi trudng xung quanh 1a 4p sudt trong khoang tir 900 dén 1200hPa
(hekto Pascal), tot hon 13 khoang 1000hPa. Chét rin c6 thé chuyén thanh chét long
bang cach lam néng chdy, va chét 16ng c6 thé chuyén thanh chét rin bang cach lam

lanh. Chét rén ciing c6 thé chuyén truc tiép thanh khi qua qu4 trinh thing hoa.

Hop phén dang rén theo sang ché c6 thé duogc str dung (thuong 1a dung khi hoa
tan trong chét 16ng nhu nudc) cho c4 thé (“str dung™). Piéu nay cho phép str dung lidu
hiru hiéu tri liéu cta hop phé‘m ran & c4 thé.
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"Luong hitu hidu tri lidu" 14 liéu luong hop chit c6 cong thic (I) va/hoic hop
chét c¢6 cong thirc (IT) s& tao ra tic dung khi dugc sit dung. Liéu lvong chinh xéc s&
phu thudc vao muc dich didu tri, va s& do ngudi c6 hiéu biét trung binh trong linh vyc
nay xac dinh nho st dung céc k¥ thuat da biét. Ngudi c¢6 hidu biét trung binh trong linh
vuc sé& hiéu ring phai c¢6 diéu chinh khi chuyén van thudc toan than so véi chuyén vén
khu tra, diéu chinh theo ltra tudi, thé trong, tinh trang strc khde, gidi tinh, ché 6 an,
thoi gian st dung, muc 46 tuong tac thudc va mirc d0 niing nhe ctia bénh, va viée diéu
chinh nay s& dugc xac dinh bing thir nghiém thong thuong do ngudi ¢6 hiéu biét trung
binh trong linh vuc tién hanh. Lién quan dén didu nay, luu y lai 12 c4 hai hop chét, 4-
Amino-5,6,7,8-tetrahydro-L-biopterin vi 4-Amino-7,8-dihydro-L-biopterin déu c6
dugc tinh. Cling luu y 13 4-Amino-7,8-dihydro-L-biopterin c6 thé dugc thu nhan bing
cach oxy hda (con goi 1a oxy hoa tu phat) tur 4-Amino-5, 6, 7, 8-tetrahydro-L-
biopterin. Vi vay, hop phin ctia sang ché ¢6 thé chi chira 4-Amino-5,6,7,8-tetrahydro-
L-biopterin hodc chi chita 4-Amino-7,8-dihydro-L-biopterin hodc chira hdn hgp cia
hai chit nay theo ty 18 bét ky.

C6 thé sir dung hop phan dang rin cta sang ché cho tri liéu & ngudi va trong tha
y. Nhitng hop chét c6 hoat tinh trj liéu mong mubn nay c6 thé duge st dung trong chit
mang duoc dung cho bénh nhan/ca thé, theo mé ta & day. Tuy thudc vao cach dua
thubc vao co thé, c6 thé bao ché cac hop chét nay theo nhidu cach dwugc ban duéi day.
C6 thé sir dung riéng hop phin dang rin cia sang ché hoic sir dung phéi hop véi cac

cach di€u tri khac.

Hop phan dang rén cta sang ché con c6 thé dugc “lam thich tmg dé st dung
theo duong tinh mach”. C6 nghia 13, sau khi trén hop phan dang rén nay, t&t hon 1a
trén v6i chat mang dugc dung, va tét hon néu chit mang dugc dung nay Ia chit 1ong
dugc dung, nhu nuée hay dung dich dém hodc chét 16ng hoan nguyén bit ky nhu duoc
dé cap dudi ddy, thi c6 thé sir dung ludn hop phin nhan duoc theo cach nay theo
dudng tinh mach.Vi véy, sau khi tron hop phan dang rén nay v6i chit mang dugc dung
s& nhan dugc hop phan sin sang dé sir dung, va thich hop cho dung qua duong tinh

mach. St dung qua dudng tinh mach 1 tiém truyén hodc tiém chét 16ng tryc tiép vao
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ven, thudng 13 bang xi lanh tiém 1ip kim réng choc sau vao da du dé dua thudc vao co

thé.

Vi vay, theo phuong an uu tién, dugc phdm cla séng ché dwoc 1am thich ng
cho st dung bang cach tiém truyén hodc tiém. Thuét ngit “tiém truyén” nghia 13 tiém
lién tuc trong mot thoi gian nhit dinh. Vi du vé& cach st dung nay 14 c6 thé kéo dai tir
10 phut dén 4 ngay. Vi vdy, tiém truyén c6 thé kéo dai t6i 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 32, 40, 48, 56, 68, 72, 86, hodc 96
gi0. “Tiém” c6 nghia 1a phuong phap tiém nhanh dua chit 16ng vao co thé bénh nhan.
Thuong thi cach nay kéo dai khong qué 10 phuat. Tuy nhién, ti€ém c6 thé duoc lap lai
trong ngdy & cac thoi diém khac nhau. Vi duy, c6 thé tiém 1, 2, 3, 4, 5, 6, 7, 8 hoic 9 lan
trong mot ngay. C6 thé tiém tiép trong 1, 2, 3 hodc 4 ngay. Tuy nhién, tiém hoic tiém
truyén c¢6 thé kéo dai hon, khi can. Piéu rd rang 14 thoi gian dung chinh xéc s& phy

thudc vao nhiéu yeu t0.

Théng thuong, hop phin dé dung theo dwdng tinh mach 13 hop phén dang rin
theo sang ché da tron chit mang duoc dung, vi du, tron véi dung dich dém nuée ding
truong vo tring dé tao ra dung dich dugc chét. Khi cin, hop phan/dung dich nay c6 thé
c6 ca chit hoa tan va chét gy té cuc bd nhu lignocain dé giam dau & vi tri tiém. Thong
thuong, cac thanh phﬁn duge cung cép riéng r€ hodc dugc tron vGi nhau thanh mdot
dang lidu lugng don vi, vi du, dudi dang bdt dong khd nhanh hodc chét co dic khong
c6 nude dé trong vat chira bit kin nhu lo, trong 6ng ampun hay tai gidy kin c6 ghi 13 s6
lwong hop chét (I) va/hodic hop chat (I1). Khi sir dung hop phin/dung dich nay bang
cach tiém truyén, c6 thé phan phdi thudc bing chai truyén dich c¢6 chira nudc hoic
nuée mudi duoe dung vo tring. Khi st dung hop phin niy bing cach tiém hodc tiém
truyén, ¢ thé ding éng ampun dung nuéc hodc nude mudi vo tring @& tiém sao cho
tron dugc cac thanh phan véi nhau trude khi st dung.

Thuét ngit "dugc dung" c6 nghia 1a d3 dugc co quan quan ly dugc phém Chép
thudn cho st dung hodc dugc Dugc dién ghi nhén 1a st dung dugc & dong vat, va cu
thé hon 13 & nguoi. Thong thuong “duge dung” con c6 nghia 13 “chip nhan duge vé
mit sinh 1y nghia 13 dich 16ng/chit mang phit hop véi ca thé séng hodc c6 dic tinh

chirc ning binh thudng & c4 thé sbng va khéng gy doc hay bét ky tic dung c6 hai nio.
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Dich 18ng/ch4t mang nay c6 cung pH va/hodc ndng d6 molal ddng thAm 4ap nhu dich

trong co thé, vi du mau dong vat.

“Chét 16ng dugc dung” c6 thé 1a chit bét ky trong danh sich minh hoa khong
nhim muc dich giéi han sau diy gdm cac dung mdi c6 nudc hodc khong cé nude.
Dung méi khong c6 nudce 1a propylen glycol, polyetylen glycol, déu thyuc vat nhu du 6
liu, va céc este hitu co tiém dugc nhu etyl oleat. Dung moi ¢6 nuéc gbdm nuée, dung
dich alcohol/nuéc, nhii tuong hay hdn dich, ké ca nudc mudi va moi truong da duogc
dém, dung dich ion natri, Ringer's dextroza, dextroza va ion natri, dung dich Ringer da
lactat hoa, hodc ddu khong bay hoi. Cac chit mang diing cho dudng tinh mach 1a chét
16ng va cac chét dinh dudng bb sung, cac chat dién phéan bd sung (nhu cac chét trong
dung dich dextroza Ringer), va chét twong tu. Chét 16ng dugc dung duoce wu tién 13

dung méi cé nude, chang han nhu nude ti€ém vo trung.

Theo mot phuong 4n, dugc phdm dang rén cta sang ché duoc tai ciu triic trude
khi st dung. Theo phuong 4n khac, dugc phdm ciia séng ché dugc 1am thich tng dé
hoan nguyén trong nudc. “Hoan nguyén trong nudc” c6 nghia la dua hop phén (da loai
nudce hodc bi ¢6 dic) tré lai dang 16ng b%mg cach cho thém dich 1éng dugc dung nhu da
dé cap & trén. Tét hon néu hop phan dang rin ctia sang ché dugc hoan nguyén trong
nudce.

Sang ché c¢6 thé bao ham nhiéu loai hop phén dang ran khac nhau. Vi dy, hop
phin dang rén c6 thé chira hop chit (I) va/hoic hop chét (II), ngoai mudi phosphat.
“Mubi phosphat” 12 mudi phosphat da biét bat ky c¢6 thé sir dung dwoc. Mudi phosphat
12 d& chi nhidu t6 hop khac nhau giita phosphat héa hoc v6i mudi va chét khoang.
Theo mot phuong 4n ctia duoc phdm sang ché, ¢6 it nhit mot mudi phosphat 13 natri
phosphat, kali phosphat hosc amoni phosphat. C6 thé chon mudi phosphat tir nhém
gém Na,HPO, (khoéng cé nudc), Na,HPO42H,0, Na,HPO,*7H,0, Na,HPO412H,0,
NaH,PO, (khong c6 nudc), NaH,PO4H,0, NaH,PO,4+2H,0, K,HPO, (khdng c¢6 nudc)
K,HPO4+3H,0, KH,PO, (khong cé nudc) va cac hdn hop ctia chung.

Theo mdt phuong an cia dugc phim, mudi phosphat nay 1a Na,HPO,+2H,0 va
lwong Na,HPO,4+2H,0 c6 trong hop phin nay duge chon sao cho ty s mol giita
Na,HPO,+2H,0 v&i hop chét (I) hoic hop chét (II) nim trong khoang tir 0,04 dén 0.4,
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tdt hon néu trong khoang tr 0,05 dén 0,35, trong khoang tir 0,075 dén 0,25, trong
khoang tir 0,09 dén 0,2. Theo mdt phuong éan, ty s mol gitta Na,HPO4+2H,0 va hop
chét () hodc hop chét (IT) 1a khoang 0,144.

Theo phuong 4n nita ctia dugc phim séng ché, natri phosphat 1a NaH,PO,
«2H,0, va lugng NaH,PO4+2H,0 c6 trong hop phén nay dugc chon sao cho ty s6 mol
gitta NaH,PO,4*2H,0 va hop chét (I) hoac hop chét 10 nam trong khoang tir 0,01 dén
0,09, tbt hon 1a trong khoang tir 0,015 dén 0,07, trong khoang tir 0,02 dén 0,05, trong
Khoang tir 0,025 dén 0,04, trong khoang tir 0,035 dén 0,05. Theo mdt phuong 4n, ty 56
mol gitta NaH,PO,+2H,0 va hop chét (I) hogc hop chét (IT) 12 khoéng 0,038.

Theo phuwong an khéc, duoc phim clia séng ché chira hai mudi natri phosphat
khéac nhau. Tuy chon thi hai mudi natri phosphat khac nhau nay 12 NaH,PO,42H,0 va
Na,HPO,4+2H,0.

Theo mdt phuong én cua dugc phim sang ché, luong NaH,PO,2H,0 va
Na,HPO4*2H,0 c¢6 trong hop phan nay dugc chon sao cho ty s6 mol cla ca
NalLPO2H,0 va Na,HPO,+2H,0 v6i hop chét (I) hodc hop chét (I) nim trong
khoang tir 0,02 dén 0,5, tdt hon 1a trong khoang tir 0,03 dén 0,45, trong khoang tir 0,04
dén 0,3, trong khoang tir 0,05 dén 0,25, trong khoang tir 0,06 dén 0,2, trong khoéng tir
0,07 dén 0,15. Theo mdt phuwong é&n, ty s& mol cta ca NaH,PO,2H,O0 va
Na,HPO,+2H,0 véi hop chét (I) hodc hop chat (II) 1a khoang 0,18.

Theo mdt phuong 4n cia dugc phém sang ché, luong NaH,PO42H,0 va
Na,HPO4+2H,0 c6 trong hgp phan nay dugc chon sao cho ty s& mol ciia mbi chét
trong s6 NaH,PO,4+2H,0 va Na;HPO,+2H,0 véi hop chét (1) hodc hop chét (I1) nim
trong khoang tur 0,02 dén 0,5, t&t hon 1a trong khoang tir 0,025 dén 0,4, trong khoang
tir 0,025 dén 0,3, trong khoang tur 0,025 dén 0,2, trong khoang tir 0,03 dén 0,1. Theo
mot phuong 4n, lugng NaH,PO4+2H,0 c6 trong hop phin nay duge chon sao cho ty sd
mol gitta NaH,PO,+2H,0 va hop chét (I) hogc hop chat (IT) ndm trong khoang tir 0,01
dén 0,09 va luong Na,HPO,4*2H,O c6 trong hop phin nay duge chon sao cho ty s6 mol
gitta Na,HPO4+2H,0 va hop chét (I) hodc hop chét (I1) nam trong khoang tir 0,04 dén
0,4. Vi vay, ciing c6 thé sir dung céc lugng khéc ctia mudi phosphat Na,HPO,+2H,0
va NaH,PO,*2H,0 dugc d& cap & trén. Theo mot phuong an, duge phim dang rén nay
chira it nhét 1, 2, 3, 4, 5, 6, mubi phosphat hogc hon. Theo mdt phuwong an, hop phén
nay chura 2 mudi phosphat (khéc nhau).
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Thuét ngit "khoang" trong ban mo ta nay dugc hidu 13 ¢6 thé c6 dao dong vé gia
tri hay khoang gia tri (nhu pH, ndng d0, phan tram, ty s& mol, thoi gian, v.v..) vén ¢6
thé thay dbi dén 5%, 10%, 15% hoidc hon nita ké ca dén 20% so véi gia trj da xac dinh.
Vi du, néu ché pham chira lugng hop chét khoang Smg/ml, thi dugc hidu 14 ché phdm
c6 thé chira hop chét nay véi lwong tir 4 dén 6mg/ml, tot hon 14 tir 4,25 dén 5,75mg/ml,
t6t hon nita tr 4,5 dén 5,5mg/ml va tham chi tdt hon nita 1a tir 4,75 dén 5,25mg/ml, va
t5t nhét 1a Smg/ml. Céach hiéu nhu vay ciing dugc 4p dung cho ty s6 mol. Vi du ty sb
mol bing khoang 1 ¢6 nghia 13 ty sé nay nim trong khoang tir 0,8 dén 1,2, t6t hon 1a tir
0,85 dén 1,15, tdt hon nita ndm trong khoang tr 0,9 dén 1,1, thdm chi t8t hon nita tir
0,95 dén 1,05 va t6t nhét 1a bang 1.

Theo cach khéc, sang ché @& cap dén hop phan dang rin c6 chira hop chét (I)
va/hodc hop chét (II) va mudi vo co khac véi mubi phosphat. Trong cac hop phin nay,
mudi v6 co c6 thé 13 thanh phan duy nhét, bén canh hop chit (I) hodc (II) (trudng hop
nay khong c6 mudi phosphat). Theo cach khac, & hop phén cta sang ché thi mudi vo
co ¢6 thé két hop vé6i it nhit mot phosphat. Thuat ngir “mubi vo co” duoc ding & day
12 @& chi moi mudi vo co phu hgp. Tuy chon thi mudi v6 co duge chon tir MgCl,,
CaCly, NH,CI1, KCl, hodc NaCl. Theo m¢t phuong 4an uu ti€n mubi vo co nay 1a NaCl.

Theo mot phuong 4n cia dwoc phim séng ché, lugng NaCl c6 trong hop phin
nay (khi chi c6 NaCl hogc khi c¢6 thém c4 it nhit mot phosphat) dugc chon sao cho ty
s6 mol ctia NaCl v6i hop chét (I) hodc hop chit (II) nim trong khoang tir 1,5 dén 4, t6t
hon 14 trong khoang tir 1,8 dén 3,7, tir 1,85 dén 3,6, tir 1,9 dén 3,4, t6t nhit 13 trong
khoéang tir 1,9 d&n 2,5. Theo mot phuong 4n, ty sé mol ciia NaCl dbi v6i hop chét (I)
hoic hop chét (IT) 12 khoang 2,2

O hop phan theo sang ché, hop chit (I) va/hoic hop chét (1) c6 thé c6 mat dusi
dang hdn hop ddng phan 14p thé khong dbi quang hodic hén hop cua 1,2, 3, 4, 5, 6, 7
hoic 8 ddng phén 18p thé ctia hop chat (I) va 1, 2, 3, 4, 5 hodc 6 ddng phén 14p thé cia
hop chét (IT), tot hon 12 hdn hop ctia mot hodc hai dong phén l4p thé.

Hop chit cong thirc (I) vi vay c6 thé 1a cac hén hop ddng phan 14p thé khong
d6i quang ciia hop chit (I) hodc hdn hop ctia mot hay nhidu déng phén 1ap thé cua hop
chét cong thire (I). Hop chét (1) ¢6 thé 1a (6R)-4-Amino-5 ,0,7,8-tetrahydro-L-biopterin.
Theo phuong 4n nita hop chét (I) 1a (6S)-4-Amino-5, 6, 7, 8-tetrahydro-L-biopterin.
Theo phwong 4n khéc, hop chit (I) 1a hdn hop ddng phan 1ap thé khéng déi quang chira
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(6R)-4-Amino-5, 6, 7, 8-tetrahydro-L-biopterin nhiéu hon (6S)-4-Amino-5, 6, 7, 8-
tetrahydro-L-biopterin. Theo mot phwong an, luong (6R)-4-Amino-5, 6, 7, 8-
tetrahydro-L-biopterin va (6S)-4-Amino-5, 6, 7, 8-tetrahydro-L-biopterin dugc chon
sao cho ty s gitta lwgng (6R)-4-Amino-5, 6, 7, 8-tetrahydro-L-biopterin va (6S)-4-
Amino-5, 6, 7, 8-tetrahydro-L-biopterin nam trong khoang tr 0,5 dén 2, t6t hon 1a
trong khoang tir 0,5 dén 1,9, tir 0,7 dén 1,8, tir 0,8 dén 1,7, tir 0,9 dén 1,6, tir 1 dén 1.5,
t8t nhat 13 tr 1,1 dén 1,4. Theo mot phuong 4an, lugng (6R)-4-Amino-5, 6, 7, 8-
tetrahydro-L-biopterin va (6S)-4-Amino-5, 6, 7, 8-tetrahydro-L-biopterin dugc chon
sao cho ty sb gitta lugng (6R)-4-Amino-5, 6, 7, 8-tetrahydro-L-biopterin va luong
(6S)-4-Amino-5, 6, 7, 8-tetrahydro-L-biopterin 1a khoang 1,3. Theo mot phuong an,
dwoc phdm cia sang ché chi chura hop chét (I).

Hop chét (I) ciing c6 thé 13 hop chét c6 cong thic (Ta):

(Ia).

Twong tu, hop chét cong thirc (IT) khi dugc d& cap dén 1a co thé gbm cac hdn
hop ddng phan 14p thé ctia hop chét (II) hozc 12 hdn hop ctia mdt hay nhiéu dong phan
lap thé cta hop chét cong thirc (IT). Theo mdt phuong 4n cia duge phim theo sang
ché, hop chit (II) 1a 4-Amino-7,8-dihydro-L-biopterin. Theo phuong én khéc, hop chét
(I1) 12 hop chét c6 cong thire (I1a):

NH, OH

N\N\ RSCH3

/“\,/ OH

HNT N7 TN
H
(ITa).
Theo mdt phuong 4n, dugc phim clia sang ché chi chira hop chit (II).
Khi 14 thanh phin cia duge phdm dang rén nay, hop chit (I) va/hodc hop chét
(II) ciing c6 thé c6 mit dudi dang bazo ty do. “Bazo ty do” khi duge ding trong ban

mo ta nay 1a d€ chi dang bazo tinh khiét cia amin, ngugc v6i dang mudi ctia né. Ngoai
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ra, thuat ngit nay duogc sir dung dé @& cap dang amin d3 khir proton ctia hgp chét. Ton
dbi thong thuong 13 loai ion tir axit vo co nhu clorua tich dién am, chéng han. Vi dy, so
sanh amin bazo tu do (NH,) v6i amin hydroclorua (NH;" CI) khi thém HCI.

Nhu da dé cap, cac din xuét biopterin 1a nhay v6i qua trinh oxy héa khi & dang
l6ng. Vi vay, dugc phim dang rén ciing c6 thé duoc cung cip dudi dang duge phim
dang dong kho nhanh. Thuét ngit “d6ng khd nhanh” khi duoc st dung trong ban mé ta
ndy 1a dé chi viéc sdy kho & nhiét do thép, 13 qué trinh loai nude. Qué trinh sdy kho &
nhiét do thép duogc thuc hién b%mg céch 1am lanh sdu chét liéu va sau d6 giam ap suét
xung quanh lam cho nuwéc dong bing & chét lidu nay thiang hoa truc tiép tir pha rin
sang pha khi. Theo mdt phuong an, ham lugng nuéc con lai & san phim déng kho
nhanh nay s& nim trong khoang tir 0% d&n 15%, tbt hon 1a trong khoang tir 0% dén
12%, (w/w). Ngudi c6 hiéu biét trung binh trong linh vuc s& biét dugc cac phuong
phép dong kho nhanh.

Ngudi c¢6 hidu biét trung binh trong linh vuc s& biét dugc rang duoc phim co
thé con chira thém 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 t& dugc hodc hon. “T4 duge” hodc chat
phu gia 12 céc hop chét thém vio hop chét c6 cong thire (I) vi/hogc (IT). Céc chét phu
gia nay c6 thé c6 chirc ning riéng cu thé. C6 thé thém chung vao dé ting kich thudc,
trg giup qué trinh bao ché, ting tinh 6n dinh, ting cudng kha ning chuyén van thudc
va hudng dich, va cai thién mirc dd an toan cua thudc hoic tinh chit duoc dong hoc.
Céc thanh phin dugce st dung trong qué trinh bao ché thudc ma chwa chic da c6 trong
hop phén dang rin cta sang ché ciing duge coi 1a ta duge (vi du nhu nude dung cho
san phdm dong khoé nhanh, va khi tro & phan phia trén ctia 1o chira). Cac t4 dugc phu
hop 1a tinh bot, glucoza, lactoza, sucroza, trehaloza, mannitol, sorbitol, glyxcin,
histidin, raffinoza, gelatin, malt, gao, bot my, chalk, silica gel, natri stearat, glyxerol
monostearat, talc, ion natri, stta tach béo dang kho, glyxerol, propylen, glycol,
dextroza, dextran, nudc, etanol va cac chit twong tw. Néu mudn, hop phén nay ciing c6
thé chira mot luong nho chit 1am 4m hodc chit nhii hoa, hoic chit dém pH. Nhiing
hop phin niy c6 thé c6 dang dung dich, hdn dich, nhii twong va dang tuong tu.

Vi du, hop phdn dang rin theo sang ché chtra hop chét cong thie (I) va/hoic
cong thire (II) va mudi phosphat, va ¢ thé thém ta dugc 12 mudi vo co. Mudi vo co
nay c6 thé 1a mubi vo6 co bt ky nhu da dé cép & trén.Mit khac, néu duoc phim cia
sang ché, chira hop chat cong thire (I) va/hoidc cong thire (II) va mudi vo co, ta duoc bd
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sung c6 thé 1a mudi phosphat. Mudi phosphat nay c6 thé 12 mudi phosphat bét ky nhur

da deé cép & trén.

Ngoai cac ta duge ¢ thé ¢ trong dugc phém dang rin cla sang ché, theo mot
phuong éan, dugc phim cua sang ché c6 thé chira nuée két tinh, va tit nhién 1a ca ta
dugc bd sung khi cin. Thuit ngit, “nudce tinh thé” hodc“nudc hydrat héa” hodc“nude
két tinh” c6 nghia thong thudng la nude xuét hién trong tinh thé —theo sang ché nay, ca
mubi v6 co nhu Na,HPO, hay NaH,PO, cling nhu dan xuét biopterin ctia hop chét (I)
hogic hop chét (I) ¢6 thé c6 nude tinh thé. Trong khi & céc mubdi phosphat rén nhu
Na,HPO,-2H,0, hoic NaH,PO,2H,O thi nuéc tinh th8 c6 miat véi luong
stoichiometric x4c dinh, thi lvong nudc két tinh ¢ trong dang rén coa hop chét (I)
hodc hop chét (IT) c6 thé thay ddi tiy theo diéu kién téng hop va/hoic két tinh hop chit
nay dugc st dung @8 bao ché ché phim dang rin cla sang ché. Khong bi rang budc béi
bét ky ly thuyét nao, tic gia sang ché tin 13 nudc tinh thé c6 trong dang rdn cta hop
chét (I) hoic hop chat (IT) c6 thé dugc lién két v6i hai nhom amin ctia hop chét (1)
hogc (II) vén ¢6 mit dudi dang bazo ty do qua céc lién két hydro, ching han. D& minh
hoa, sau ddy 1a mot liéu lugng don vi ctia hop phin sang ché chira 650 = 60mg bazo tu
do 4-Amino-(6R,S)-5,6,7,8-tetrahydro-L-biopterin, 140 + 30mg nudc két tinh, 70 +
7mg Na,HPO,-2 H,0, 16,5 + 2mg NaH,P0,-2H,0, va 350 + 30mg natri clorua (NaCl).
O lidu luong don vi nay, hai mudi natri phosphat nay ¢6 mit duéi dang dihydrat, trong
khi nude két tinh c6 mit véi lwgng 140 + 30mg nude két tinh chi 13 lugng nudc lién
két v6i bazo tu do ciia hop chét (I) va/hodc hop chét (IT). Vi du khéc vé liéu lugng don
vi ctia hop phén chira 650 + 60mg bazo tw do 4-Amino-(6R,S)-5,6,7,8-tetrahydro-L-
biopterin, 60 + 50mg nudc két tinh, 70 + Tmg Na,HPO42 H,O, 12 £+ 2,5mg
NaH,P0,4-2H,0, va 350 + 30mg natri clorua (NaCl).

Nhu da dé cap, dugc phém cla sang ché c6 thé duoc cung cép dudi dang lidu
lwong don vi. “Liéu lwong don vi” clia duge phim dang rin theo sang ché ¢6 nghia 1a
cac thanh phén duogc tron voi nhau thanh liéu leong don vi, thuong la hdn hop cac
thanh phan hoat chat nhu hop chét (I) va/hodc hop chét (IT) va cac thanh phén khong
phai thube (ta dugc) nhu it nhit mot mudi phosphat va/hoic it nhit mot mubi vo co.

Ngoai ra, lidu lugng don vi c6 thé con chira ta dugc nhu it nhét 1a mot mudi phosphat
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hodc it nhit mot mudi vo co va‘hoic ciing véi vat liéu khong tai st dung dugce c6 thé

khong phai 14 thanh phan hop phin hoic khong phai 1a vat liéu bao g6i (nhur v6 nang,

ching han). Thut ngit lidu luong don vi cling c6 th8 bao ham thanh phan bao goi

khong tai st dung dugc (ddc biét khi mi san phim thudc dugc dong goi riéng ré).

Liéu lugng don vi cling c6 thé bao ham dugc phiam dang ran da hoan nguyén cuia séng

4
A

ché.

Duéi day 1a vi du vé lidu lugng don vi véi ty s6 mol clia cac thanh phan dugce

néu cu the.

Hop phéan Khéi lugng Mol (trung | Dang
Mol binh)
CoH16NgO, Hop chat 650 +/- 60 | 240,27g/mol | 0,0027053 |Rin
cong thic (I) | mg
CoH4NGO, Hop chét 650 +/- 238,26g/mol | 0,0027282 | Rin
cong thirc 60mg
D
H,0 Nudc tinh 140+/- 30 18,02 g/mol | 0,0077691
thé mg
NaCl Natri clorua | 350+/- 30 58,44 g 0,005989 | Muodi
mg mol-1
Na,HPO, Dinatri 70+/-7 mg 177,99 g/mol | 0,0003932 | Bihydrat
*2H,0 hydro rin
phosphat
Dihydrat
NaH,PO, Natri 16,5+/-2 mg | 156,01g/mol | 0,0001057 | Dihydrat
*2H,0 dihydro rin
phosphat
Dihydrat

Ty s6 mol gitta nNACI /n hop chét (I) = 0,005989 mol /0,0027053mol ~ 2,214

Ty s6 mol giita nNACI /n hop chét (IT) = 0,005989 mol /0,0027282mol ~ 2,195

Ty s6 mol gitra nNa2HPO4 « 2 H20 + nNaH2PO4 « 2 H20/n hop chét (I)
=0,0003932mol+ 0,0001057mol/ 0,0027053 mol ~ 0,18

Ty s6 mol gitta nNa2HPO4 « 2 H20 + nNaH2PO4 « 2 H20/n hop chit (II)
=0,0003932mol+ 0,0001057mol / 0,0027282 mol ~ 0,18

Ty sé mol gitta nNa2HPO4 « 2 H20 /n hop chét (I) =0,0003932mo1/0,0027053mol ~

0,145

-21-




23653

Ty s6 mol gitta nNa2HPO4 + 2 H20 /n hop chét (1) = 0,0003932mol /0,0027282 mol
~0,144

Ty s6 mol giita nNaH2PO4 « 2 H20 /n hop chét (1) =0,0001057 mol/0,0027053mol ~
0,038

Ty s6 mol gitta nNaH2PO4 « 2 H20 /n hop cht (I1) =0.0001057 mol / 0,0027282mol
~0.038

n hop chét (T) = m hop chét (1)/M hop chét (I) = 0, 710g/240.27 g mol-1 = 0,002955
mol

n hop cht () = m hop chét (1)/M hop chit (I) = 0, 590g/240,27 g mol-1 = 0,0024556
mol

n hop chét (I) = m hop chit (I)/M hop chét (I) = 0, 650g/240,27 g mol-1 =0,0027053
mol

n hop chét (IT) = m hop chét (I1)/M hop chét (II) = 0, 710g/238,25 g mol-1 = 0,00298
mol

n hop chét (IT) = m hop chét (I1)/M hep chét (I) = 0, 590g/238,25 g mol-1 =
0,0024763 mol

n hop chat (II) = m hop chét (I1)/M hep chét (I) = 0, 650g/238,25 g mol-1
=0,0027282 mol

nNACI = mNACI/MNACI = 0,380g/58,44 g mol-1 =0,0065023 mol
nNACI = mNACI/MNACI = 0,320g/58,44 g mol-1 =0,0054757 mol
nNACI = mNACI/MNACI = 0,350g/58,44 g mol-1 = 0,005989 mol

nNa2HPO4 « 2 H20 = mNa2HPO4 « 2 H20 /MNa2HPO4 « 2 H20 = 0,077g/177,99 g
mol-1 =0,0004326 mol

ANa2HPO4 » 2 H20 = mNa2HPO4 « 2 H20 /MNa2HPO4 « 2 H20 = 0,063g/177,99 g
mol-1 =0,0003539 mol

nNa2HPO4 « 2 H20 = mNa2HPO4 « 2 H20 /MNa2HPO4 » 2 H20 = 0,07g/177,99 g
mol-1 =0,0003932 mol

nNaH2PO4 « 2 H20 = mNaH2PO4 « 2 H20 /MNaH2PO4 « 2 H20 = 0,0185g/156,01¢g
mol-1 =0,0001185 mol

nNaH2P04 « 2 H20 = mNaH2PO4 » 2 H20 /MNaH2PO4 « 2 H20 = 0,0145g/156,01g
mol-1 =0,0000929 mol
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nNaH2PO4 « 2 H20 = mNaH2PO4 « 2 H20 /MNaH2PO4 « 2 H20 = 0,0165g/156,01g
mol-1 =0,0001057 mol

nH20 = mH20 /MH20 = 0,17g/18,02g mol-1 = 0,0094339 mol
nH20 = mH20 /MH20 = 0,11g/18,02g mol-1 = 0,0061043 mol

nH20 = mH20 /MH20 = 0,14g/18,02g mol-1 =0,0077691 mol

Ngén gon 13, lidu lugng don vi duge dé cap & day co thé chira 650 + 60mg bazo
tu do 4-Amino-7,8-dihydro-L-biopterin va/hodc 4-Amino-(6R,S)-5,6,7,8-tetrahydro-L-
biopterin, 140 + 30mg nudc két tinh, 70 £ 7mg Na,HPO,2 H,O, 16,5 + 2mg
Nal,PO,2 H,0, va 350 + 30mg NaCl. Ciing c6 thé liéu lugng don vi ciia hop phin
ndy c6 chtra 650 + 60mg bazo tu do 4-Amin0-(6R,S)-5,6,7,8-tetrahydro-L-biopterin,
60 + 50mg nudc két tinh, 70 = 7mg Na,HPO,2 Hy0, 12 + 2,5mg NaH,PO0,4-2H,0, va
350 + 30mg natri clorua (NaCl). Theo phuong an dién hinh, lidu luong don vi nay la
dé dong goi trong lo chira loai 50ml va sau khi hoan nguyén bing 50ml chét mang
duoc dung nhu nude ad inject (ding cho tiém) thi thu dugc dung dich dé tiém truyén
hodc tiém dé str dung ngay lap tac. Vi vay, vi du nhu str dung lidu luong don vi khac,
ching han 1a lo chta loai 30ml, lugng cia toan bo thanh phén trong hop phin niy
duge didu chinh theo. Theo vi du lo chira loai 30ml nay, lugng cua mdi thanh phﬁn sé
dugc giam xubng 3/5 (60%). C6 nghia 14, néu lidu luong don vi trong lo 50ml chira
650 + 60mg bazo tu do 4-Amino-7,8-dihydro-L-biopterin va/hodc 4-Amino-(6R,S)-
5,6,7,8-tetrahydro-L-biopterin, 140 + 30mg nudc két tinh, 70 + 7mg Na,HPO,2 H,0,
16,5 + 2mg NaH,PO4-2H,0, va 350 + 30mg NaCl, thi liéu lugng don vi 30ml s& chira
390 + 36mg bazo tu do 4-Amino-7,8-dihydro-L-biopterin va/hodc 4-Amino-(6R,S)-
5,6,7,8-tetrahydro-L-biopterin, 84 + 18mg nudc két tinh, 42 + 4.2 mg Na,HPO,2 H,0,
9,9 + 1,2mg NaH,P0,-2H,0, va 210 + 18mg NaCl.

Dugc phim clia sang ché ciing c6 thé chira thém phan t&, vi du , cac hop chét
lién quan tao ra trong qua trinh bao ché dugc phdm cia séng ché. Vi vay, dugc phim
clia sang ché c6 thé chia thém 1, 2, 3, 4, 5, 6, 7 hop chét, hodc hon. Cac hop chét ¢
thém nay co thé dugc lya chon tir mot hodc nhiéu hop chét bao gdm, nhung khong chi
gi6i han &, nhom gbm 4-Amino-7,8-dihydro-L-biopterin (1a chit c6 thé sinh ra ra béi
qua trinh oxy hoa tu phat 4-Amino-5,6,7,8-tetrahydro-L-biopterin, xem md ta & trén),
4-Amino-L-biopterin, (6R,S)-5,6,7,8-Tetrahydro-L-biopterin, 1-[(6R,S)-2,4-Diamino-
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5,6,7,8-tetrahydropteridin-6-yl]propanol, 1-[(6R,S)-2,4-Diamino-5,6,7,8-
tetrahydropteridin-6-yl]propan, (1R,2S)-1 -[(6R,S)-2-(Axetylamino)-4-amino-5,6,7,8-
tetrahydropterin-6-yl]-1,2-diaxetoxy-propan, 2.4-Piamino-7,8-dihydropteridin, hodc
2,4-Diaminopteridin, 12 mt s6 chit @ minh hoa.

Nhu da d& cap & trén, cac dan xuét pteridin dugc thdy c6 céc tinh chét khéac véi
tinh chit cta céc chét trc ché NO, 1am cho cac chét ndy c6 cong hiéu phu hop hon so
véi cac chit trong tu arginin “cd dién”.Vi vay, sang ché ciing md ta viéc sir dung dugce
phim dang dong kho nhanh cta sang ché dé didu tri bénh. Theo mot phuong an, bénh
nay dugc chon tir nhom gbm tbn thuong néo do chén thuong, ton thwong ndo khong do
chén thuong, t6t hon 1a dot quy hogc viém mang ndo, ting &p hop so, tdn thuong nio
thir phat.

Thuét ngit “tén thwong ndo do chén thwong” hodc“chin thuong ndo” dugc ding
khi c6 ngoai luc tic dong lam tdn thwong ndo. Phan loai tdn thwong ndo do chin
thuong dugce dua trén mirc d0 néng nhe, co ché (t8n thuong dAu kin hay bi xAm nhap),
hodc cac ddu hiéu khac (vi du xay ra & vi tri cu thé hoic trén modt ving rong). Tén
thuong niio do chin thwong c6 thé xay ra do hau qua cia tdc dong tdp trung lén dau,
béi su ting/giam bat ngd trong hdp so hodc do t8 hop phuc chuyén dong va tic dong
bt ngd, cling nhu séng vu nd, hoic do dam xuyén. Thang do Glasgow Coma Scale
(GCS), 1a thang do thudng dugc dung nhit dé phan loai mirc 4 trdm trong TBI (ton
thwong néio do chin thwong), danh gia mirc d¢ tinh tdo clia nguoi bénh theo thang diém
3—15 dua trén kha ning noi, cir dong, va phan ing md mit véi kich thich. Théong
thuong, nguoi co hiéu biét trung binh trong linh vyc cho rang TBI véi diém do theo
GCS 1a 13 hoac cao hon la tdn thuong mirc do vira phai, 912 13 nhe, va 8 hodc thép
hon 1a ndng. C6 céc hé théng d4nh gia twong tw cho tré em. X¢ét theo quan diém chin
doan, con c6 phan biét gitta TBI h¢ va TBI kin. TBI hé duoc coi la chén thuong & d6
mang ndo (mang cung) bi pha huy béi tdc dong co hoc va nédo tiép xuic v6i mdi truong
qua khoang hd nay. Thong thuong, TBI hé gén lién v6i viee chét 16ng va cac manh mb
ndo thoét ra ngoai. O TBI kin hdp so hodc so vAn con nguyén, va tbn thuong chu yéu
ciia ndo (chin thuong) dic trung béi cc tdn thuong khu tri nhu gifp ndo hodc Xuét
huyét ndo va/hodc tén thuong md ndo lan tda. Thuat ngit “so” dugc ding dé chi tap
hop phén than kinh so (vo ndo) va phén so tang va by xuong sun cia dong vat co
xuong sdng. “Intracranial” c6 nghia 14 trong so.
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Ngugc lai, “tdn thuong ndo khong do chin thuong” khong lién quan dén tac
ddng ngoai lyc. Nguyén nhén tdn thuong ndo khong do chén thuong c6 thé bao gbm
viéc thiéu oxy, glucoza, hodc mau. Cac bénh truyén nhiém c6 thé gy viém ndo (lam
phdng ndo), viém mang ndo (lam phdng mang ndo), hodc té bao bi nhiém dbc ching
han do suy gan bdc phat, nhu co thé 1a do ung thu hay ngd doc. Nhitng bénh truyén
nhiém nay c6 thé xay ra qua qua trinh dot quy, suy tim, suyt chét dudi, tic nghén mach
méu hogc hon mé do tiéu duong, ngd doc hodc cic nguyén nhén héa hoc khac nhu lam
dung dd ubng c6 cdn hoic dung thubc qua liéu, cac bénh truyén nhiém hodc u va cac
bénh thoai héa nhu bénh Alzheimer va Parkinson. Bénh thodi hoa than kinh cép tinh
dugc biéu hién bang “dot quy”, 1a dé cap dén viéc mét chtc ning ndo do rdi loan
ngudn cung méu 1én ndo, dic biét khi rdi loan ngudn cung xay ra nhanh, va thuong
lien quan v&i bénh ly mach néo. Piéu nay c6 thé xay ra sau thiéu mau cyc bod (thiéu
dong méu) do tic nghén (chung huyét khéi, tic dong mach), hodc do xuét huyét & hé
than kinh trung wong (CNS), hodc trong mach mau hdp so. Két qua 1a, ving bi 4nh
hudng ciia ndo khong thé hoat dong binh thudng.

Bénh khac co thé diéu tri duoc 12 “viém mang n3o”, 14 ching viém mang ndo va
tay sdng cép tinh, dugc gdp chung 1a mang ndo. Chiung viém nay cd thé do nhiém

virut, vi khudn, hogc vi sinh vat khac, doi khi 1a do mdt so loai thude gay ra.

Ngoai sy pha huy tai thoi diém bi thuong ton, tdn thuong ndo (khong do chén
thuong hodc tén thuong ndo do chin thuong) gay “tdn thuong thir phat” hodc “t6n
thwong ndo thir phat”, 1a mot loat cac sy kién xdy ra vai phut va cac ngiy sau ton
thuong. Céac qua trinh nay, bao gbm su thay dbi dong méu 1én ndo va ap sudt trong hop
s0, cO vai trd chii yéu gdy nén hu tdn tir throng t6n ban dAu. Céc su kién tdn thuong
thir phat c6 thé gdm, vi du hu tén hang rao méu ndo, giai phong cic yéu tb gy viém,
cac gbe tu do qua nhiéu, giai phéng qua muc chét truyén dén than kinh glutamat (kich
thich ddc tinh), dong ion canxi va natri chay ngap t€ bao than kinh, va mét chirc ning &
thé hat soi. Céc soi truc than kinh da tén thuong & phé”m chét tréng ndo c6 thé tach khoi
phén than té bao ctia minh do tdn thuong thir phét, 12 nguyén nhén tiém tang hiy diét
céc t& bao than kinh nay. Céc yéu td khéc trong thuong t6n thir phat 13 thay ddi dong

méu dén ndo; lap lai viéc mat tinh nguyén ven tam thoi & hang rao mau néo; thi€éu mau
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cuc bd (dong méau bi thiéu hut); thiéu oxy & ndo (khong di oxy trong ndo); phu né néo
(phdng ndo); va ap sut tang trong so (4p suét trong hop so).

Ap suiit trong hop so ting cao ciing b th8 do phdng ndo hoic tac dung b at tir
tdn thwong, nhu xuét huyét ndo. Két qua 1a ap sudt trong ndo (4p suit cia dong mau
trong ndo) bi gidm; din dén thidu mau cuc bd. Khi ap suét trong hdp so ting qua cao
¢6 thé 1am chét ndo hodc giy thoat vi ndo, trong d6 mdt s6 phan ctia ndo bi ép chit bdi
cac cAu trac trong so. Thuat ngit “ap suit hop so” (ICP) c6 nghia la ap suét trong hdp
so va theo d6 13 &p sut trong md ndo va dich ndo tuy (CSF). Co thé c6 hhiéu co ché
khac nhau dé giit ICP 4n dinh, trong d6 ap sudt CSF thay d6i khoang 1mm Hg & ngudi
16n binh thuong thong qua céc thay @i v& san xuét va hip thu ctia CSF. ICP dugc do
bing don vi millimet thiy ngdn (mmHg) va 6 trang thai nghi ngoi thuong 1a 7-15 mm
Hg cho nguoi 16n & trang thai khong hoat dong. Nhitng thay dbi ctia ICP duge cho 1a
do thay ddi thé tich & mot hay nhiéu khoang trong hdp so. “Ap suit cao trong hop s9”
hay “ap sut trong hdp so ting cao” c6 nghia 14 sy gia tang ap sut trong hop so ca thé
khi so sanh v6i c4 thé binh thudong, khée manh. Néu 4p suét trong hop so binh thudng
trong khoang tur 7 dén 15mm Hg, thi khoang tir 20 dén 25mm Hg, 13 gi6i han trén cla
&p suat binh thuong, da dugc cho 1a ap suét trong hop so ting cao va can phai c¢6 diéu
tri dé giam ap suét. Vi vay, ép sudt cao trong hdp so dugc xac dinh 12 ap suit cao hon
20mm Hg trong hop so ca thé & trang thai khong hoat dong, dugc vu tién 12 ap suét cao
hon 25mm Hg, cao hon 26mm Hg, cao hon 27mm Hg, cao hon 28mm Hg, cao hon
29mm Hg, cao hon 30mm Hg, cao hon 31mm Hg, cao hon 32mm Hg, cao hon 33mm
Hg, cao hon 34mm Hg hoéc cao hon 35mm Hg.

Lién quan dén vin dé nay, sing ché con md ta viéc sir dung dugc phdm dang
dong kho nhanh cua sang ché dé bao ché thudc cho didu tri ca thé bi thuong tén dau
dang kin, tang ap hdp so va thuong tdn ndo thur phat. “Thuong tbn dau dang kin” khi
duge dé cap dén 1a d& chi dang tdn thwong ndo do chén thuong trong d6 hdp so va
mang clng van nguyén ven (xem thém & trén).

Sang ché con mb ta phwong phap diu tri bénh & c4 thé, c6 bude st dung dugc

phédm dang dong kho nhanh ctia sang ché cho c4 thé c6 nhu ciu diéu tri.

Pé sir dung, thay thudc va cac yéu t6 1am sang s& quyét dinh ché d6 lidu luong.

Trong linh vuc nay, lidu lwong cho bénh nhén 1a phu thudc vao nhiéu yéu t6, bao gdbm
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kich ¢ bénh nhan, dién tich bé mit co thé, tudi, hop cht cu thé dugc ding, gidi tinh,
thoi gian va dudng dung, tinh trang strc khoe, cac thuéc khac duge st dung cling. Lidu
luong hang ngay thong thudong ¢ thé 13, vi du, trong khoang tir 2,5mg/kg dén
12,5mg/kg thé trong; tuy nhién, c6 thé du doan dugc lidu thip hon hay cao hon khoang

liéu lugng nay, dic biét khi xem xét cac yéu to néu trén.

Liéu luong thuong duogc cho dung mot 14n trong ngay véi tdi da 1a 4 ngay. Tuy
nhién, trong dién bién didu tri c6 thé cho sir dung lidu véi khoang thoi gian dai hon
nhidu va khi cin c6 thé cho sir dung liéu thubc trong thoi gian ngén hon nhiéuy, vi du
cho dung trong ngay. Trudng hgp dugc wu tién 1a theo doi dap ung mién dich bang
phuong phép duoc dé cap ¢ ddy va cac phuong phap da biét khac dbi voi ngudi co
hiéu biét trung binh trong linh vurc ndy va cic lidu lugng dugc t6i wu hoa, vi dy, theo
thoi gian, lugng va/hodc hgp phén. Liéu lugng sé& thay d6i nhung lidu dwoc wu tién dé
ding hop chat (I) va/hoic hop chét (I) theo duong tinh mach 1 trong khoéng tir
2,5mg/kg dén 12,5mg/kg thé trong va trong ngay.

Néu ché @6 dung lidu 1a tiém hoic tiém truyén trong thdi gian ngin, thi lidu
dung nén trong khoang tir 1pg dén 1mg don vi trén kilogram thé trong mdi phut, 1dn

lugt. C6 thé theo doi tién trén bang cach danh gia dinh ky.

Tay chon c6 thé ding cac thir nghiém In vitro dé x4c dinh khoang liéu luong tdi
wu. Lidu lugng chinh xdc dugc dung trong ché phidm ciing s& tiy thudc vao dudng
dung, va mirc d§ ning nhe ctia bénh, va s€ do thay thudc danh gia va theo timg trudong
hop bénh nhén cu thé. Céc liéu luong hitu hiéu s& dugce ngoai suy tir cdc dudng cong
dép ng-liéu luong thu dugce tir cac hé thir nghiém in vitro hodc trén dong vét. Tét hon

khi duoc phdm nay duoc ding truc tiép hoic phdi hop véi chét bd tro.

Lidu luong hang ngay t6i da (DDD) dwgc x4c dinh dya trén lwong hop chét (T)
va/hodc (II), 1a chédt thuong dugce dung trong chi dinh chinh cho bénh nhéan (vi du
ngudi 16n) mdi ngay. Tuy nhién, ché do lidu lwong c6 thé khac nhau tir tiém dén tiém
truyén hodc tham chi nhidu I4n tiém vi/hodc tiém truyén mot ngay. Theo mot phuong
an ciia phuong phdp didu tri, c4 thé dwoc nhan lidu hrong tdi da hang ngay 1a

12,5mg/ke thé trong, tét hon 1a 12,5, 11,5, 10,5, 9,5 8.5, 7.5, 6,5, 5,5, 4,5, 3,5, 2,5
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mg/kg thé trong. Theo mdt phuong 4n, lidu lwong t6i da hang ngay 1a 10,0, 9,0 hodc tbt
hon la 8,5mg/kg thé trong, hay thdm chi thip hon nhu 7,5, 5,0, 2,5 mg/kg thé trong.

Theo ban mb ti ndy, khoang gid tri duge xéc dinh “(t) X dén Y~ la bang
khoang gia tri dugc xac dinh ndm “gitta X va Y. Ca hai khoang gié tri nay bao gdm ca
gi6i han trén va gi6i han duéi. Vi du khoang gia tri tir “2,5mg/kg dén 12,5mg/kg” hodc
“gifta 2,5mg/kg dén 12,5mg/kg” bao gdm ndng dd 2.5, 3.5, 4,5, 5.5, 6,5, 7.5, 8,5, 9.5,
10,5, 11,5 va 12,5 cling nhu gié tri trung gian bét ky trong khoang nay.

C6 thé dy doan duoc viéc cac duge phim nay dugc dung trong céc phuong
phép déng tri lidu, nghia 1a cing st dung véi céc thude hay duoc chét khac, vi du cac
thudc dé ngan ngira, diéu tri hodc giam nhe cdc bénh nhu tdn thuong ndo do chén

thuong hodc tdn thuong nio khong do chén thuong.

“Céc dbi tuong, ca thé” duge didu tri theo sang ché nay, t5t hon néu 13 dong vat
c6 vii nhu nguoi, khi, meo, cho, ngua, lon, gia suc, chudt nhét hoic chudt céng trong
d6 wu tién didu tri cho ngudi.

Séang ché ciing dé cap dén phuong phap bao ché dugc phim ran dang dong kho
nhanh (thich tng cho ding qua dudng tinh mach) chta:

a) hop chét c6 cong thie (1):

NH, . OH
HZN/MN/ ﬁ OH
M

va/hodc hop chét cé cong thie (10):

NH, OH
/m -~ OH
HN" N7 N
(ID)
va

b) it nhAt mot mudi phosphat va tiry chon 1a NaCl;
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phuong phép nay bao gbm cac budc:
aa)  hoa tan hop chit c6 cong thirc (IIT) va/hodc (II):

NH OH X2 HCLX 2 H:0
i cH
N7 $
)l\ Z OH
HN N N
H
(I1D), hodac

NH, OH
NT ij/K(CHs
)l\ Y OH
H,N N E

ey
bang dung dich dém, trong d6 t5t hon néu dém nay chira phosphat; va

bb) 1am dong khd nhanh dung dich nhén dugc & budce aa).

Luu y 1a trong khi hop chét cong thae (II) dé dang c6 dugce tir qua trinh tdng
hop, thi san phdm tdng hop dién hinh cla hop chit cong thwc (I) la dang
dihydrocloruadihydrat ctia nd thé hién bang cong thirc (III). Vi vay, trong phuong phap
bao ché hop phé”m. dang rén cla séng ché chira hop chét cong thirc (I), 4-Amino-
5,6,7,8-tetrahydro-L-biopterin, nguyén liéu thuong 1a 4-Amino-5,6,7,8-tetrahydro-L-
biopterin dihydrocloruadihydrat, hop chét cong thie (I11).

Sang ché con dé cap dén phwong phép bao ché dugc phim rin dang déng kho
nhanh (thich tng dé dung theo dudng tinh mach) chta

a)  hop chét co cong thic (I):

NH, . OH
HZN/ILN/ E OH
D

va/hoidc hop chét ¢6 cong thirc (ID):
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NH, OH
N N\j/L\(CHa
/l p OH
H, N N u

(ID
va
b) it nhat mot mubi vo co, t&t hon 13 NaCl;
phuong phap nay bao gbm cic budc:

aa) hoatan hop chét cong thire (1I1) va/hodc cong thire (I1):

OH x2 HCLx 2 H:0

(III), hodc

NH, OH
N7 rdii]///L\\T//(:Ha
Py OH
HNT NN
H

ay
b%mg dung dich dém;
bb) dong kho nhanh dung dich nhén dugc & budce aa).

Dém da dé cap & budc aa) dugc sir dung dé hoa tan hop chit c6 cong thirc (IIT)
va/hogc hop chét cong thuc (II) dé nhan duocdung dich hop chit-dém. Dung dich dém,
ndi chung, 1a dung dich chira axit yéu (hodc bazo) va mudi cua axit yéu nay (hodc cla
bazo kia). Ngoai ra, dung dich dém nay khong thay d6i pH khi c6 lugng nho axit hodc
kiém dugc cho vao do. Co thé c6 nhiéu phosphat khéc nhau tir mot s6 t6 hop dung dich
dém khac nhau. Ba dang natri phosphat co thé 1a NaH,POy-natri dihydro phosphat,
Na,HPO,- dinatri hydro phosphat, Na;PO,-natri phosphat.

Dung dich dém & budc aa) cling c6 thé 12 dém natri hydro phosphat chira it nhét
mdt mudi phosphat. “Dém natri hydro phosphat” 1a dém chira mudi natri phosphat.

Theo mot phuong an, dém natri phosphat chura it nhit mdt mudi natri phosphat nhu da
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dé cap & trén. Theo phuong 4n khac, dém natri phosphat nay chira 2, 3,4, 5 mubi natri
phosphat hodc nhidu hon, t6t hon 12 hai mudi phosphat khéc nhau nhu da dé cap & trén.
Theo phuong an khac ciia phwong phép theo sang ché, dém natri hydro phosphat dugc
bao ché bing cach hoa tan riéng NaH,PO,+2H,0 va Na,HPO4+2H,0.

Thuét ngit “hoa tan riéng” c6 nghia la mdi mubi natri phosphat duge hoa tan tai
céc chd riéng biét, vi du trong cic 1o thity tinh khéc nhau. Theo phuong 4n khéc cia
phuong phép theo sang ché, dém natri hydro phosphat c¢6 pH 7,4 bang cach thém dung
dich NaH,PO4+2H,0 da hoa tan vao dung dich Na,HPO,*2H,0.

Ngoai ra, dung dich dém & budc aa) ¢ thé chira NaOH, dém natri hydro
phosphat va nugc. Ty chon thi NaOH nay la dung dich NaOH 5N. “Dung dich NaOH
5N” ¢6 nghia 1a dung dich NaOH (natri hydroxit) c6 ndng d6 duong lugng 5 (5N). Néu
ndng d6 dung dich natri hydroxit 1a ¢(NaOH) = 5 mol/L, thi ndng d6 duong lugng ciia
no6 s&€ 1a SN.

Theo mot phuong an cua phuong phép theo sang ché, dung dich dém chira tir
12-16% (w/w) NaOH 5N, 8-12% (w/w) dém natri hydro phosphat va 74-78% (w/w)

nudc dung cho tiém.

Theo phuong 4n nita clia phuong phap nay, dung dich dém c6 pH khoéang 8, 9,
10, 11, 12, 13 hoéc 14.

Theo phuong an khac nita, dung dich ¢ budc aa) c6 pH khoang 4, 5, 6, 7, 8, 9,
10 hodc 11, t6t hon 1a gifta 6,5 va 7,6, tot nhét 1 khoang 7,4.

C6 thé bao ché dung dich dém nay theo nhiéu cach. Vi du, c6 thé bao ché trong
diéu kién khir khong khi dé nhin dugc dém da khir khong khi. “DPém d4 khir khong
khi” 1a dém da loai hét khong khi hoa tan trong chét long nhu oxy, ddc biét trong nudc
hoic trong dung dich ¢6 nuéc. Bom khi tro vao dung dich dé thay thé cac khi d& phan
ung, hoa tan gdy hai nhu oxy va cacbon dioxit. Nito, argon, heli, va cac khi tro khac
thuong duoc sir dung. Dé hoan thanh qua trinh thay thé nay, khy k§ dung dich nay va
bom khi trong thoi gian dai. Theo mdt phuong an, khir khong khi trong dém nay bang

nito cho dén khi ham lugng oxy 14 < 1,0ppm (phén triéu).
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Budc tiép theo ciia phuong phép nay 1a loc khir tring dung dich nhan dugc &
bude aa), tot hon 14 loc bing mang loc loai 0,22um. Loc khir tring 12 qua trinh loai trir
(loai bo) hodc diét moi dang vi sinh vat sbng, ké ca cac tic nhin chuyén nhiém (nhu
nim, vi khun, virut, céac dang bao tt, v.v..) c6 trén bé mit, trong chét l6ng, trong
thudc hodc trong hop phéan (dang rdn hodc 16ng). Theo sang ché, qua trinh khir tring
duoc thuc hién bing cach loc. Khir tring ciing c6 thé duge thuc hién bing nhiét, hoa
chét, chiéu xa, ap suét cao, hoic tb hop cac cach nay cung véi budce loc. Mang loc ¢6
thé c6 cac c& 18 khac nhau. Thong thudng, mang loc v6i ¢& 16 0,2um (vi loc) s& loai bo
hitu hiéu vi sinh vat. V& mit sinh hoc, cac virut phai duoc loai bd hoic bi bét hoat, vi
du b%mg nhiét hodc dung glutaraldehit hodc chét tuong ty. Céc mang loc ¢& nano co
kich thuée 16 nho hon, trong khoang tir 20 d&&n 50nm (loc nano) duge sir dung. C& 16
cang nho thi luu tbc dong cang thap. Pé dat dugc dong chay ra tdng thé cao hon hoic
tranh qué trinh tic nghén sém, co thé sir dung cac mang loc trude so bd dé bao vé cac
mang loc ¢6 ¢& 16 nhd hon.

Theo phuong an khéac clia phuong phéap theo sang ché, sau khi bao ché dugc
phém, khéi dong qua trinh déng kho nhanh gin 02 gidr sau, tot hon néu sau 1,5 gid, sau
1 gid, sau 30 phit va tdt nhit 12 sau 15 phat.

Luu y 1a sang ché ciing dé c4p dén duoc phdm thu duge bing phuong phép nay.

Pé xir ly tét hon dugc phdm dang ran cia sang ché, chit dong khd nhanh thu
dugc & bude bb) hodc dugce phém dugc db vao céc lo chira, t6t hon 13 d vao tir 1 dén
1,5g, tbt hon 1a khoang 1,25g ché phim dang rin. Theo cach khac, chit dong khod
nhanh thu dugc & bude bb) hoic dugc phim c6 thé dwgc db vao cac lo chira voi luong
tir 0,9 dén l,4g, tdt hon 1a 1,15¢g ché phém ran. Khi duoc sir dung duéi dang “lidu
lugng don vi”, d6 mot lugng tir 1 dén 1,5g, hodc tbt honla 1,25¢g ché phém rén, hodc
theo cach khac d6 mét luong tir 0,9 dén 1,4g, t6t hon 12 1,15g ché phdm rén vao lo
chtra loai 50ml. Thuat ngit “lo chia” la dé cap dén binh hodc chai nhya hay thuy tinh
(loai nhd), thuong dugce st dung dé bao quan cac duge phdm dang 1ong hay ran. Cho
dén nay, cic lo nay thuong duge lam bing nhua nhu tir polypropylen hodc polystyren.
T4t nhién ciing c6 thé sir dung céc vat chira thich hop khac dé bao quan hop phén dang

ran cla sang che.
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Pé thu dugc dung dich tiém ludn dugc, phuong phép cua sang ché ciing c6
budc hoan nguyén chit dong kho nhanh nhén dugc & bude bb) trong chét 1ong duge
dung dé bao ché ra dung dich tiém ludn dugc. Thuét ngit “dung dich tiém dugc” 1a dé
chi dung dich co thé sir dung duoc theo duong tinh mach, tdt hon 13 dé tiém hoic
truyén (xem thém dé cap & trén vé phén tiém). Dung dich tiém dugc c6 chira chét 16ng
duoc dung.

Sang ché d& xudt cac yéu clu bao ho dic trung sau:

1. Dugc phdm dang rén chira:

a)  hop chat c6 cong thic (1):

NH, .~ OH
SOaY
HQNJI\N/ E OH
)

va/hodc hop chét ¢6 cong thire (II):

NH, OH
)I\ Z OH
HAN™ "NT N

D
va

b) it nhat mot mudi phosphat.

2. Dugc phim theo diém 1, trong d6 it nhit mot mudi phosphat ndy 13 natri

phosphat, kali phosphat hodc ammoni phosphat.

3. Dugc phdm theo diém 2, trong d6 mudi phosphat nay dwgc chon tir nhém gdm
Na,HPO, (khdng c6 nudc), Na,HPO,42 H,O, Na,HPO4*7 H,0, Na,HPO,412
H,0, NaH,PO, (khong c6 nudc), NaH,PO,H,0, NaH,PO42H,0, K,HPO,
(khong ¢6 nuée) K,HPO, <3 H,0, KH,PO,4 (khdng ¢6 nudce) va cac hén hop cta
chung.
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Duoc pham theo diém bét ky trong s6 céc diém tir 1 dén 3, trong d6 hop chit (1)

va/hodc hop chét (I1) ¢6 mit dudi dang bazo tu do.

Dugc phdm theo diém bat ky trong s6 cac diém tir 1 dén 4, trong d6 Duge phim

nay c6 dang dong kho nhanh.

Dugc phidm theo diém bét ky trong s cac diém tir 1 dén 5, trong d6 Dugc phdm

ndy bd sung thém ta dugc, tdt hon 1a mubdi v6 co, tt hon 1a NaCl.

Dugc phim theo diém bt ky trong s6 cac didm tir 1 dén 6, trong d6 Durgc phim

nay chira thém nudce két tinh.

Dugc phim theo diém bat ky trong sé cac didm tr 1dén 7, trong d6 don vi lidu
luong ciia Dugc phidm nay chita 650 + 60mg bazo tw do 4-Amino-(6R,S)-
5,6,7,8-tetrahydro-L-biopterin, 140 + 30mg nudc két tinh, 70 + 7mg
Na,HPO,-2 H,0, 16,5 + 2mg NaH,PO,42 H,0, va 350 £ 30mg NaCl.

Phuong phép bao ché Dugc phdm ran dang d6ng kho nhanh chira:
a) hop chit c6 cong thie (I):

NH, . OH
SOS
HN )l\N/ ﬁ CH
)

va/hogic hop chét c6 cong thirc (II):

NH, OH
N7 Nj)\(c"'a
)[\ = OH

HNT NN

ey
va
b) it nhat mot mubi phosphat va tity chon 1a NaCl;

phuong phap nay bao gbm céc budec:
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aa) hoatanhop chét c6 cong thac (III) va/hodc (11):

NH, q OH
/m Pz OH
HN N N
H

x 2 HCLx 2 H:0

(I11), hodc

NH, OH
N7 N\ CHy
/“\ P OH
HN N H

D
bang dung dich dém, trong d6 dém nay chira phosphat;
bb) lam ddng khd nhanh dung dich nhén dugc & budce aa).

10. Phuong phéap bao ché dung dich tiém chira:
a) hop chét c6 cong thire (I):

NH, . OH
e
HN /lN/ ﬁ OH
@

va/hodc hop chét c6 cong thirc (ID):

NH, OH
/m > OH
HN N ﬁ

D
va
b) it nhat mot mudi phosphat va tiry chon 14 NaCl;
phuong phap nay bao gbm céc buéc:

aa)  hoatan hop chét c6 cong thire (IIT) va/hodc (II):
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NH OH X2 HCLx 2 H,0
2
H
N N CH,
,J\./ OH
HN N ﬁ

(III), hodc

NH, OH
N N\ CH;§
)|\ o GH
H,N N E{

1)
bang dung dich dém, trong d6 dém nay chira phosphat;
bb)  ddng kho nhanh dung dich nhén dugc & budc aa);
cc) hoan nguyén chit dong khd nhanh nhan dugc & bude bb) trong chit 1ong
dugc dung dé bao ché dung dich tiém dugc, trong d6 chét dong kh6 nhanh nhén
duoc & budce bb) dugc d6 vao lo chira tot hon 1a 1o loai 50ml, tét hon & luong

nim trong khoang tir 1 dén 1,5g, tot hon 1a 1,25g ché phdm dang rén.

Vi du thye hién sang ché
Duéi day 1a phan vi du minh hoa sang ché. Nhimmg vi du nay khong nhim muc
dich giéi han pham vi ctia séng ché va phén yéu cAu bao ho s& xac dinh pham vi ctia

sang ch¢ nay.

Vi du 1- Quy trinh bao ché

VAS203 dugc bao ché bing quy trinh tdng hop nhidu budc bit diu tr L-
biopterin ¢6 san trén thi truong. So dd quy trinh dugc thé hién trén Fig. 1. Qua trinh
tong hop VAS203 1a dua theo tai liéu cia W. Pfleiderer va cong su:. Pteridines 1989,
1, 199-210 va Pteridines 1995, 6, 1-7.

Muc dich ctia pha d4u tién nay 1a lap lai cac cong doan theo tai liéu va dé danh
gid kha ning clia cac cong doan nay trén quy mo khdi lwong 16n hon gam. Budc tinh
ché cac chit trung gian bing sic ky nhanh khong duge diung va dugc thay bang budc

két tua hodc két tinh. Ngoai ra, thuc hién viéc chon ty s6 mol cua cac chit phén Gng va
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diu kién phan (g, sao cho c6 duge mot quy trinh quy md tao ra chét trung gian MAE

119 (4-Amino-L-biopterin).

C6 khé khin khi thiét 1ap quy trinh quy md va tin ciy dé hydro héa MAE 119
thanh VAS203, nh¢o st dung PtO, lam chit xac tac. DA thir cac dung mdi va moi
truomg c6 nuéc khéc nhau & céc gid tri pH khic nhau, nhung chi khi st dung axit
clohydric lodng méi c6 dugc két qua nhanh va 13p lai dugc, dic biét 1a d6i véi ty 18
ddng phan 1ap thé khong @i quang cta dugc chét. Téng lugng platinum con lai c6 thé
dugc gidm manh bing cach tién hydro hoa chét xuc tac oxit platinum (IV), nho do ty 18
ddéng phan lap thé khong d6i quang chi thay dbi nhe. Viéc xir Iy dung dich axit
VAS203 da duge biét 1a cong viéc kho khin, vi qua trinh bay hoi nuéc & dp sudt giam
da dé lai phan cin gidng thity tinh. Dat dugc két qua dot phé khi st dung 2-propanol
lam ddng dung moi cho qua trinh bay hoi. Cong doan nay tao ra chét rin, nhung c6
nhuge diém 13 2-propanol bi gin vao chat ran nay. St dung cdc quy trinh sdy kho
thong thuong thi lugng 2-propanol tdn du da khong thé giam xubng dudi 5% (w/w).
Dé giai quyét van dé nay, budc dong kho nhanh cubi cing d& san sinh ra VAS203

duogc dua vao. Co thé gom céc mé san phém lai dé thu duogc s6 lwong 16n hon.

Béng ching vé cdu tric VAS203 duge dua ra theo 19 trinh tdng hop, hd trg
biing phan tich nguyén 8, cong hudng tir hat nhan ("H-NMR va *C-NMR), UV va phd
hoc IR (khong thé hién sb lidu).

Vidu?2
Thanh phn va mé ta san phdm thudc

VAS203 duge cung cip dudi dang bt dong khd nhanh vo trung, c6 mau tir
tréng dén do nhat hoic nau dung trong cic lo chira thuy tinh loai 50ml nam trong moi
treong khi nito bao vé. M3i lo chtra 650 + 60mg bazo ty do 4-Amino-(6R,S)-5,6,7,8-
tetrahydro-L-biopterin va 140 = 30mg nude két tinh. Ngoai ra, céc lo ndy chira 350 +
30mg natri clorua (NaCl), 70 + 7mg dinatri hydro phosphat dihydrat (Na,HPO, 2H,0),
va 16,5 + 2mg natri dihydro phosphat dihydrat (NaH,PO,4 2H,0). Gidi han dung nap
ctia hop phin thudc 1 twong dbi cao (+ 10%). Nguyén nhén 12 do sy thay d6i ham
lugng hydroclorua trong VAS203. Ham lugng hydroclorua cia VAS203 thay dbi theo
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timg mé va 1én dén 10% (tir HC1 2,03 dén HCl 2,24). Trong qud trinh bao ché thubc
hydroclorua dugc trung hoa bang cach thém hydroxit natri va dém natri-phosphat aé
thu nhin dung dich ding truong c6 gié tri pH sinh 1y. Vi vy, ham lugng phén tir tao ra
trong qua trinh trung hoa ndy (natri clorua, dinatri hydro phosphat va natri dihydro
phosphat) thay d6i theo ham lugng hydroclorua ciia mé VAS203 twong tmg. Gidi han
dung nap da noi 1a cin thiét dé dap ung cac dic tinh chét luong twong ung véi pH va
ndéng dd molal dbng thdm 4p. Thanh phan dinh tinh trong lo chira 1g VAS203 duoc ligt
ké trong Bang 2 dudi day.

Béang 2

Thanh phan Tiéu chuén tham chiéu Chtrc nang
4-Amino-(6R,S)-5,6,7,8- In House (ndi b)) Hoat chét
tetrahydro-L-biopterin
Natri clorua Ph. Eur (Duoc dién chau Clng 4p suét thim thau

Au)

Dinatri hydro phosphat Ph. Eur bém
dihydrat
Natri dihydro phosphat Ph. Eur Dbém
dihydrat
Nudce dé tiém (dung dich Ph. Eur Dung mdi dugc st dung
nude dé tiém) cho qua trinh hoan nguyén
Nito Ph. Eur Moi truong bao vé

* Natri clorua duoc sinh ra trong qué trinh bao ché ché pham nay khi hydroclorua
trong thudc phan tng vé6i dung dich natri hydroxit. Ca hai thanh phén nay 13 phu hop
theo Dugc dién chau Au (European Pharmacopoeia).
Bao ché thude

Liéu luong déng khd nhanh dang rin cho VAS203 duoc phét trién theo sang
ché nay dé bao ché dung dich tiém truyén.

1g VAS 203 ciing vé6i 10g dung dich dém natri hydroxit/natri hydro phosphat c6

pH cubi 12 7,4 duge chon dé khir triing, v6 tring bang mang loc va db vao lo chira thiy
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tinh loai 50ml. Sau do6, sdy kho & nhiét do thip dung dich ndy theo chwong trinh dong
kho nhanh d3 thiét 1ap trén may dé tao ra san phdm dong khd nhanh c6 tinh 6n dinh
tuyét voi. Trong hop phin rén nay, VAS 203 c¢6 mit dudi dang bazo tu do 4-Amino-
5,6,7,8-tetrahydro-L-biopterin. Pong kin cac lo nay trong khi quyén nito, bit kin bing
c4c nut sdy kho & nhiét do thdp va bao kin lai bang bang dinh hit chan khong mau
trang. Cho ta duoc vao @ nhan dugc dung dich ding trwong c6 gid tri pH sinh Iy sau
khi hoan nguyén bang 50ml nu6c ding cho tiém. Gia tri pH ctia dung dich déng truong

hoan chinh 13 tir 6,5 dén 7,6. Ndng do cudi cing ciia dwogc chit VAS203 1a 20mg/ml.

M0 t& quy trinh bao ché va kiém soat

4-Amino-(6R,S)-5,6,7,8-tetrahydro-L-biopterin dihydroclorua dihydrat
(VAS203) da hoa tan trong dung dich dém & pH 7,4 1a rat khong dn dinh va bi oxy hoa
thanh hai chdt chuyén héa 1a 4-Amino-7,8-dihydro-L-biopterin va 4-Amino-L-
biopterin. Vi vdy, diéu quan trong 13 dung dich VAS203 dugc bao ché bang dém da
loai khong khi va sau khi bao ché dung dich VAS203 thi qué trinh dong khd nhanh
phai khoi dong ngay khong duge chim tré.

Pé déng khd nhanh trong lo chita loai 50ml , dung dich VAS203 dém dic can
duoc bao ché (1g VAS203 vé6i 10g dung dich dém). Dung dich dém nay dugc bao ché
bang cach tron cac dung dich nguyén lidu:

14 % (w/w) dung dich natri hydroxit (NaOH) 5 N
10 % (w/w) dung dich dém natri hydro phosphat (NaPB) 500mmol/l, pH 7,4
76 % (w/w) nudc dung cho tiém

Sau do, dung dich d€m vo tring duoc loai hét khong khi b%mg nito cho dén khi
ham lugng oxy <1,0ppm. Véi mdi lo chira, 9,0g dung dich dém nay dugc st dung aé
hoa tan 1,0g VAS203. D6 dung dich dém nay vao binh dd ngap khi nito va chét rin
(d6ng kho nhanh) VAS203 dugc cho vao cin than trong 15 phut trong mdi trudng khi
nito bao vé. Sau khi kiém tra gia tri pH, dung dich VAS203 dugc loc vo tring bing
mang loc loai Millipak 200 0,22um. Kiém tra tinh nguyén ven ctia mang 0,22um sau
khi sit dung. Ly mAu 100ml dé kiém tra ngudng sinh hoc. Gi¢i han ngudng sinh hoc
cua dung dich thube trude khi loc vo tring dugc x4c dinh 13 = 10 cfu/100ml. Dung
dich con lai dugc loc l4n thir hai va phén vao céc 1o chira loai 50ml, 10g mdi lo. Khir
tring cac lo chira trude khi dé bing nhiét sdy kho theo huéng din tai phan 5.1.1. cia
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European Pharmacopoeia. Sau khi dong khd nhanh, dong kin cac lo nay trong didu
kién nito, bit kin bing cac nut sdy kho ¢ nhiét do thip va bao kin lai bang bing dinh
huat chan khong mau tréng. Dung dich VAS203 dugc bao ché ngay trudce khi sdy kho &
nhiét do thap. Qua trinh dd vao lo vo tring dugc chép nhan khi st dung thr nghiém
moi truong dinh dudng nudi cdy vi sinh vat thay cho san phém that (media fill). So d6
cac budc tiép theo cua qua trinh didu ché, voi cac thanh phan cta mdi bude dugc thé
hién trén Fig. 2. Két qua 1a thu duge hop phan dang rén trong d6 VAS203 c6 miat dudi
dang bazo tu do 4-Amin0-(6R,S)-5,6,7,8-tetrahydro-L-biopterin.

Tinh 6n dinh

Thuc hién theo ddi tinh 4n dinh trong 24 thang. Bao quan cac mau “dai han” &
5°C (theo doi hoat chét thudc-verum). Thuc hién nghién ctru tinh 4n dinh & nhiét d
ca0 40°C/75% RH (d6 4m tuong dbi) trong 6 thang (verum). Céc cong doan phan tich
da st dung trong nghién ciru tinh 4n dinh bao gdm céc thit nghiém, phén tich dg tinh
khiét va cac chét lién quan. Cac huéng dan va phuong phap dugc st dung la gidng nhu
da ap dung cho quy trinh dénh gia su giai phong thudc.

Thyc hién theo ddi tinh 6n dinh trong it nhét 60 thang. Bang 3 1a céc diéu kién
va thoi gian bao quéan trong quy trinh danh gia tinh 6n dinh. Bao quén cac mau “dai
han” & 5°C (verum). Thyc hién nghién ctru tinh dn dinh & nhiét d6 cao 40°C/75% RH
(30 Am twong dbi) trong 6 thang (verum). Bang 4 14 lich kiém nghiém tai c4c thdi diém
khac nhau. Cac céng doan phan tich dd st dung trong nghién ctu tinh 6n dinh bao
gbm céc thit nghiém, phan tich do tinh khiét va cdc chét lién quan. Céc hudng dan va
phuong phép da sir dung la gidng nhu da 4p dung cho quy trinh danh gia giai phong
thubc. Két qua tiéu biéu trong qu4 trinh danh gia tinh 4n dinh duogc dua ra trong Bang

5 (thé hién trén Fig. 4).

Bang 3. Didu kién theo dbi tinh 6n dinh

Pidukignbao | oo oo Thoi gian | Céc théi diém dénh gid tinh on dinh
\ ong go1 \ ) .
quan bao quan (Thang)
. Lo thiy tinh , Khéi dau(giai phong), 3, 6, 9, 12,
>*C loai S0m1 | 00 thang 18, 24, 36, 48, 60
o Lo thuy tinh , re AX o iar 1
40°C/75% RH | 7 5% 1| 6 thang Khoi dAu(giai phéng), 1, 3, 6
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Bang 4. Lich thi tai cac thoi diém danh gié tinh on dinh

Thang Diéu kién Thi nghiém tién hanh*
Khéi dau - A
1 Nhiét do cao (40°C) B
3 Dai han (5°C) & nhiét db cao (40°C) B

6 | Daihan (5°C) & nhiét d cao (40°C) | (@HIEt dl?a:1§0), B (dai
9 Dai han (5°C) B
12 Dai han (5°C) A
18 Dai han (5°C) B
24 Dai han (5°C) B
36 Dai han (5°C) A
48 Dai han (5°C) A
60 Dai han (5°C) A

* C4c thir nghiém dugc tién hanh:

- A: Thur thoi han sir dung toan dién

- B: Thtr thoi han sit dung toan dién khong c6 thir “tinh v6 trung”, “ndi doc t6” va
kiém nghiém “céc hat nhd van duc tao thanh trong dung dich thude”

Ban luan

Thu duge sb liéu tinh 8n dinh cho mé bao quan & 5°C va & 40°C/75% RH, bao
vé chbng anh sang. Thiy c6 céc thay d6i nho trong cadc mau bao quéan & ca hai nhiét do
ndy trong thoi gian dén 24 thang nhung cac thay dbi nay khong phai 12 xu hudng chic
chfn ma thyuc chit 1a nim trong dao dong cla két qua phan tich. Khong c6 cac san
pham xubng cip nao dugc sinh ra. C6 su ting nhe san phim chuyén hoa thir nhét (san
phim oxy héa) clia hoat chit (4-Amino-7,8-dihydro-L-biopterin). Sau 24 thang bao
quan & 5°C quan sét thdy tdng cong c6 15 hat nhé nhin thdy dugc & 7 trong sb 10 lo
chura.

Thu duge cac sb liéu vé tinh 6n dinh cho cdc mé thubc bao quan & 5°C va
40°C/75% RH, bao vé chéng 4nh sang. Khong thdy co thay dbi c6 y nghia nao & cac
mAu bao quan & ca hai nhiét do nay trong thoi gian 1én dén 36 thang. Khong thiy san

pham xudng cap nao.

Két luan
Céc lo chira thubc VAS203 12 én dinh khi bao quan & 5°C, trong didu kién bao
vé chdng 4nh sang, trong thoi gian khong dudi 36 thang. Cac lo chira thudc VAS203 1a
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dn dinh khi bao quan & 40°C/75% RH, bao vé¢ chbng 4nh sang, trong thoi gian khong
duéi 6 thang. Can clr vao két qua néu trén, thoi han st dung 42 thang duge xac 18p cho
1g bot VAS203 dong khd nhanh khi db vao lo dung thuy tinh loai 50ml trong diéu
kién khi bao v€ nito. Hu6ng dan bao quan 14 giir cac lo nay ¢ nhiét do trong khoang tir
2 dén 8°C, va phai boc cac 1o nay bing gidy nhom va dé trong hop cactdng dé bao vé
chdng anh séang. T4t ca cAc san phim thubc d3 hoan nguyén phai dugc kiém tra bang
mit cho sy hinh thanh c4c hat nho trong dung dich. Huéng d4n bao quan cac lo & 2-
8°C.

C6 thé kéo dai thoi han st dung néu c6 dugc s6 lidu phit hop vé tinh on dinh khi
bao quan dai han va bdo quéan & nhiét d6 cao tir hai thir nghiém theo doi ddng thoi nay
cho cac lo dung 1g VAS203 va céc lo dyng 50ml gia dugc va cac két qua nay dép tmng
cac y€u cau hién hanh. X4c dinh thoi han st dung theo nguyén tic duogc dé cap trong
Huéng dan ICH QIE:

Néu khong thdy thay dbi c6 ¥ nghia ndo duéi didu kién bao quan & nhiét do cao
trong 6 thang v sb liéu dai han cho thdy c6 su thay ddi nho hodc khong c6 thay abi
theo thoi gian va sy dao dong thép, thoi han gép doi thoi gian thuc s& dugce st dung
lam thoi han st dung kéo dai, nhung thoi han nay s&€ khong dugce vuot qua 12 thang so

vé6i thoi gian theo so li€u bao quan dai han.

Vi du 3 — Tinh én dinh trong qua trinh bao ché dé sir dung va dung cho tién trinh tiém
truyén

Nghién ctru tinh én dinh cta hoat chit VAS203 & nhiét do phong dé kiém
nghiém sy xubng cip bét ky dbi voi dung dich hoan nguyén dyng trong cac xylanh
polypropylene (PP) loai 50ml trong sudt str dung & céc nghién ciru 14m sang. Trong
thoi gian kiém nghiém tinh dn dinh, céc xylanh PP dugc cho tiép xtc 4nh séng ban
ngdy binh thuong. Theo doi ham lugng dung dich, d¢ tinh khiét, céc chét lién quan va
pH trong 48 gid (luc dAu, 6, 24, 48 giv sau khi bao ché). Bang 6 la két qua kiém
nghiém tinh dn dinh.

Ban luidn
Phan tich him lugng dung dich cho thiy s6 liéu 1 khong déi trong gi6i han da
x4c dinh (650 + 60mg) trong 48 gi¢. Trong qua trinh kidm nghiém, do tinh khiét sic ky
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clia c4 hai ddng phan 1ap thé khong dbi quang 1a tdt trong gidi han da xéc dinh, khong
thiy c6 thay ddi c6 y nghia nao. Ham lwong twong ddi ciia cac chét lién quan van
khong thay dbi trong giéi han da x4c dinh trong 48 gid. Khong c6 san phdm xubng cp
nao. Co6 thé thiy su ting nhe chit chuyén hoéa thir nhit cia VAS203 (4-Amino-7,8-
dihydro-L-biopterin). Tuy nhién, su oxy héa nay c6 thé do oxy ton du trong xi lanh
chira, giita thoi diém 6 va 48 gid thi su thay déi 1a khong c6 y nghia. pH cta dung dich
VAS203 da hoan nguyén van khong thay d6i trong gidi han d& xéac dinh trong 48 gio.
Khong thiy c6 su thay ddi nao. Khong thiy ¢6 d6 nhay chut nao trong 48 gio.

Két luan

Céc phén tich tién hanh da ching minh ring dung dich hoan nguyén cua
VAS203 14 6n dinh trong dung cy st dung (xi lanh PP loai 50ml) & nhiét 46 phong va
trong diéu kién tiép xuc anh sang ban ngay binh thudng trong 48 gid. Tuy nhién, han
str dung bi giam dé tranh nhidm tap vi sinh vat. Han str dung dugc x4c dinh 1a thoi

diém bao ché dung dich VAS203 cong thém 27 gid.
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Béang 6. Tinh 6n dinh ciia dung dich hoan nguyén VAS203 trong xi lanh PP loai 50ml

(dung cu str dung), bdo quan ¢ nhiét do phong

Chi tié‘g Thoi gian bdo quéan theo gid
n .2 oA (M¢é thuoc
Noi dung kiém nghiém A
EINE HEM SN | phaTiam | 6 | 24 | 48
sang)
Phén tich sic ky 16ng cao 65060 |615mg|610mg|621 mg| 626 mg
ap (HPLC) (tinh mg

theo gdc khan va khong
c6 clorua)

D6 tinh khiét (HPLC)

- (6R)-4-Amino-5,6,7,8- | 57,0+3,5 | 55,5 55,4 55,4 55,5
tetrahydro-L-biopterin [%
area] 37,5+3,5 | 39,0 | 385 | 384 | 381
- (6S)-4-Amino-5,6,7,8-
tetrahydro-L-biopterin [%

area]

Céc chit lién quan

(HPLC)*: <4,5 3,3 3,8 3,8 4,1

A [% area] <1,2 0,6 0,6 0,6 0,6

B [% area] <2,7 1,5 1,6 1,5 1,5
C [% area]

Céc cht lién quan khéc, <0,6 0,2 0,2 0,2 0,1

moi chat [% area]

Céc chét lién quan khéc, <3,0 05 | 06 | 06 | 04

toan phan [% area]

Dung dich hoan

nguyén® 65dn76| 71 | NT. | 7.1 7,1

- pH

N.T.: khéng kiém nghiém;

§: hoan nguyén trong 50ml WFI

* A: 4-Amino-7,8-dihydro-L-biopterin; B: )’ (6R)-5,6,7,8-Tetrahydro-L-biopterin va
(6S)-5,6,7,8-Tetrahydro-L-biopterin; C: . 1-[(6R)-2,4-Diamino-5,6,7,8-
tetrahydropteridin-6-yl]propanol va 1-[(6S)-2,4-Diamino-5,6,7,8-tetrahydropteridin-6-
yl]propanol

Cén luu ¥ trong ban mo ta nay 1a céc danh tir s§ it, khong xéac dinh cling bao
ham nghia s§ nhiéu trir khi c6 quy dinh khac. Vi vay, ching han khi d& cap dén mot
chit phan tmg thi bao ham ca mot hay nhiéu chét phan tmg khéc nhau va khi dé cap

dén “phuong phéap” thi bao gdm ca d& cép dén cac budc twong duong va phuong phép
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da biét ddi véi ngudi cd hidu biét trung binh trong linh vuc vbn c6 thé dugc cai bién
hay thay thé cac phuong dugc dé cap & day.

Moi tai liéu va cong bb dwoc dua ra trong ban mo t4 nay theo cach vién dan dén
noi dung cuia chung. Truong hop céc tai lidu vién dan trong ban md ta nay co ndi dung
khong théng nhit v6i ban mo ta ny thi ban mb ta s& duoc coi 1a tai lidu thay thé céc
tai liéu vién dén kia.

Trir khi c6 quy dinh khéc, thuat ngir "it nhit" dimg trude mot loat céc déu hiéu
duoc hiéu 12 dé cap dén mdi déu hiéu trong s6 nay. Nguoi co hidu biét trung binh trong
linh vuc nay s€ biét va hidu dugc khi danh gid cac phuong phap thi nghi¢m thong
thuong, biét dugc cac phuong phap tuong dwong v6i phuong an theo sang ché dugc dé
cap & day. Cac phuong an tuong dwong nay 1a thudc pham vi bao hd cua sang ché nay.

Trong toan by ban md ta nay v céc Yéu chu bao ho dudi day, trr khi c6 quy
dinh khac, tir “chira”, va cac bién thé ddng nghia nhu “bao gdm” va “c6”, s& dugc hidu
12 bao ham dAu hiéu da néu hay budc da néu hoic nhoém céac dAu hiéu hodc cac budc
nhung khong loai trir déu higu hay bude bét ky khac hogc nhém déu hi¢u hodc bude.
Thuat nglt “c6” ¢ thé dugc thay bing thuat ngir “chira” hodc d6i khi duoc st dung
bang thuét ngit “c

Khi st dung thuét ngit “gdm cO" thi duge hidu 12 sé loai trir diu hiéu, budc, hay
thanh phan bat ky khong dugc néu cu thé trong ddu higu bao hd. Thuét nglt "chu yéu
gbm" s& khong loai trir céc ddu hiéu hay budc khong c6 anh hudéng dang ké dén diu
hiéu co ban va tinh méi cta yéu cAu bao hd. Cac thuit ngit "chia", "cha yéu gdm" va
"gdm c6" cO thé dugc sur dung thay thé 14n nhau.

Céc tai liéu da duoc trich din trong ban mo ta nay theo cach vién dan dén toan
bd ndi dung cua ching. Cac tai liéu da vién dan khong nhim muc dich giéi han pham

vi cta sang che.
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Yéu cau bao ho

Duoc phdm dang rédn chia:

a) hop chét c6 cong thie (I):

NH, H OH
N7 N:]//]\\[/CH3
,lL < OH
HN" N ﬁ
(@)

va/hoic hop chit ¢6 cong thire (11):

NH, OH
N7 NiT)\T/CHa
,lL = OH
HN N ”

Q)
va

b) it nhat mot mudi phosphat.

Duogc phdm theo diém 1, trong d6 mudi phosphat 13 natri phosphat, kali
phosphat hodc ammoni phosphat.

Duoc phém theo diém 2, trong d6 mubi phosphat dugc chon tir nhém g(“)m
Na,HPO, (khong cé nuéc), Na,HPO42 H,O, Na;HPO4+7 H,O, NagHPOy012
H,0, NaH,PO, (khéng c6 nuéc), NaH,PO4H,0, NaH,PO42H,0, K,HPO,
(khong c6 nude) K,HPO, #3 H,O, KH,PO4 (khong ¢6 nude) va cac hdn hop cia

ching.

Dugc phidm theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 hop chét (1)
va/hodc hop chét (II) ¢6 mit duéi dang bazo tu do.

Dugc phdm theo diém bét ky trong s cac diém tir 1 dén 4, trong d6 dwgc phim

nay c6 dang dong kho nhanh.
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Dugc phdm theo diém bat ky trong sb céc diém tir 1 dén 5, trong d6 dugc phim

ndy bd sung thém ta duoc, tt hon 1a mudi v6 co, tot hon 12 NaCl.

Dugc phim theo diém bAt ky trong sb cic diém tir 1 dén 6, trong d6 duge phim

nay chura thém nude két tinh.

Dugc pham theo diém bét ky trong sé cac didm tir 1dén 7, trong d6 don vi lidu
luong cua dugc phim nay chta 650 + 60mg bazo tu do 4-Amino-(6R,S)-
5,6,7,8-tetrahydro-L-biopterin, 140 = 30mg nudc két tinh, 70 + 7mg
Na,HPO,-2 H,0, 16,5 + 2mg NaH,PO,-2 H,0, va 350 + 30mg NaCl.

Phuong phap bao ché dugc phdm ran dang dong khod nhanh chira:
a)  hop chét c6 cong thirc (I):

NH, . OH
Sea
HﬁN/lN/ Ei OH
@

va/hodc hop chit c¢6 cong thirc (I1):

NH, OH
NT R Nj)\(CHs
/t 7z OH
HN N N
H

D
va
b) it nhat mot mudi phosphat va tury chon 1a NaCl;
phuong phép nay bao gdm cac budc:

aa)  hoa tan hop chit c6 cong thire (IIT) va/hode (I1):

NH OH X 2HCLx 2 H0
g cH
N™ 3
L on
HNT N7 N
H

(IIT), hodc
-47-



23653

NH, OH
N7 N\ CHy
)l\ = OH
HN N N
H

(D)
b%mg dung dich dém, trong d6 dém nay chira phosphat;
bb)  1am dong kho nhanh dung dich nhan dugc & bude aa).

10.  Phuong phap bao ché dung dich tiém chua:
a) hop chét ¢ cong thic (1):

NH, . OH
N Nt]/J\\r/CHa
)l\/ OH
HNT N7 N
H

@
va/hoidc hop chat c6 cong thire (1)

NH, OH

N Nij//L\T/CHs
P OH
N

b) it nhAt mot mudi phosphat va tity chon 13 NaCl;

H,N

rz

D

va

phuong phép nay bao gdm céc budc:

aa)  hoa tan hop chit c6 cong thirc (IIT) va/hozc (I1):

NH, i OH
NT ™ Nj)\’/CHs
)l\ = OH
H,N N g

X2 HCLx2H:.0

(III), hoac
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NH, OH
NS CH,
P OH
HNT N7 N
H

ay
bang dung dich dém, trong d6 dém nay chira phosphat;
bb)  dong khd nhanh dung dich nhan duge & budc aa);
cc) hoan nguyén chit d6ng kho nhanh nhén dugc & budce bb) trong chét 16ng
duoc dung dé bao ché dung dich tiém dugc, trong d6 chét dong khd nhanh nhan
duge & bude bb) duge db vao lo chira tét hon 12 lo loai 50ml, t6t hon & lugng

nam trong khoang tir 1 dén 1,5g, t6t hon 12 1,25¢ ché phdm dang ran.
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Fig.1 Diéu ché thuéc VAS203

L-Biogtarin
MY = 2372
MAE 117
MW = 363,3
o
a) Ph,P, DEAD, 2-{4-Niftopheny(jsthanc]
B Tolusn

e N A
MAE 118 *"i D e i 4
MW = 512,48 o ,[\z " 0
e By

u

MAE 138
NV = 238,24
Hy, POy, 0.5 W HC
2-Propanst, Nudc tinh khiét
NH, OH  x 2HCI X ZH,0 x Z-Propanat
MAE 120 N R

MW = 345 27 Mo

Dong kho nhanh
MH, OH  xZHCIX ZH,0
WAS 203
MW = 348,27
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Nguyén ligu:

4-Amino-(6R,$)-5,6,7,8-
tetrahydro-L-biopterin
x2 HClx2 H,0

{VAS 203)

‘Rin

Natrihydroxit

(NaOH); Rin

Na.Hz_P()‘ -2 Hj()
and
Na;HPO, -2 Hz() 3

Réan

|

|

.Hoa tan trong
nudc dé tiém

Hoa tan riéng
trong nudc deé tiém

!

Diéu chinh pH dén
7,4 bang cach thém
Dung dich NaH,PO,

vao dung dich Na,HPQ,

l

v
\Dung dich NaOH :Dung dich NaPB
(pH 14) 5N i(pH 7,4) 500 mM

N

/

Diéu ché dém
{pH ~ F1}

VD 140 g5 N NaOH
4100 g 500 mM NaPB pH 74

* 760 ginuge dé tiém

v

Hoa tan vaszo3

Biing dung dich dém VAS203

'VD: Hoa tan 100g vAs203 Didu chinh 1000g dung dich dém — pH ~14

:

‘bong khé nhanh

Pé vao cac lo (10g/10)
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; B: . (6R)-5,6,7,8-Tetrahydro-L-biopterin and
-53-

; C: ). 1-[(6R)-2,4-Diamino-5,6,7,8-

A

-6-yl]propanol and 1-[(6S)-2,4-Diamino-5,6,7,8-

s: Hoan nguyén trong 50ml WFI

P

ém nghiém

* A: 4-Amino-7,8-dihydro-L-biopterin
(6S)-5,6,7,8-Tetrahydro-L-biopterin

tetrahydropteridin
tetrahydropteridin-6-yl]propanol
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