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(57) Do tinh trang thi€u hut vitamin B12 rdt phé bién trong cong dong dan cu.
Cé4c nguyén nhéan chinh gy ra tinh trang thi€u hut B12 bao gom su thiéu cic yéu
t0 noi tai va cac yéu to trong duong rudt khac (vi du ching kém hép thu), cic r6i
loan di truyén hi€m gap, va lugng hdp thu vao khong day du. Vi vay, sang ché dé
cap dén cdc ché phdm dung qua dudng miii chita cic din xuét vitamin B12 nhu
metylcobalamin, Xxyanocobalamin ma c6 kha nang hap thu qua dudng miii gia

tang.
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Linh vye k§ thuat dwoc dé cap

Sang ché dé cap dén cac ché pham dung qua dudng mili chita nhdm cac din xuét
vitamin B12 nhu metylcobalamin, xyanocobalamin va hydroxocobalamin va qua trinh

bao ché cac ché phim nay.
Tinh trang k§ thuit cia sang ché

Thiéu hut vitamin B12 1a tinh trang rat phd bién trong cong ddng dan cu. Cac
cudc didu tra nghién ctu 16n & Hoa Ky va Vwong quéc Anh da cho thy khoang 6%
nhitng ngudi c6 d tudi 60 hozic hon 60 tudi bi thiéu hut vitamin B12. Ngoai ra, & cac
nudc dang phét trién nhu An P tinh trang thiéu hut nay phd bién hon nhiéu, bit ddu
khi tudi doi con tré va kéo dai déng dén subt cude doi. Mot nghién ctru trén 441 nguoi
dan 6ng trung nién & Pune (An D9) di cho thiy ring 67% sé dan dng co nong do
vitamin B12 thép (<150pmol/l). O tang 16p trung luu thanh thi, 81% c6 ndng do
vitamin B12 thip va nhitng ngudi dn chay c6 nguy co ndng d6 vitamin B12 thdp cao

hon gép 4,4 lan.

Céc nguyén nhén chinh gay ra thiéu hut B12 bao gdm su thiéu céac yéu tb noi tai
va cac yéu td trong dudng rudt khac (vi du chimg kém hap thu), cac rdi loan di truyén
hiém gédp, va luong hép thu vao khong day du. Vi vdy, cin khic phuc su thiéu hut
B12 bang cich b6 sung xyanocobalamin, hydroxocobalamin hodc metylcobalamin

qua cac duong khac nhau nhu ngoai duodng ti€u héa, duong miéng v.v...

Liéu phép diéu tri qua dudng miéng khong phai thich hop cho tit ca cac dbi
twong bénh nhan vi du nhu céc bénh nhan thiéu cac yéu té néi tai, dang trong tinh
trang kém theo bénh viém teo niém mac da day, nhiém san day ky sinh trén c4 v.v...
Véi céc bénh nhan nay viéc dung thudc qua dudong mili s& thich hop hon. Phuong
phap dua thudc vao co thé theo dudng miii ciing gitp dan thude hiru hidu dén hé tudn
hoan tao ra hi€u qua diéu tri tt hon. Ciing duoc biét rang dé cai thién viée dua thube
vao co thé qua duong miii thi cin thiét phai dung thudc da duoc hoa tan. Noi chung,
thudc c6 kha ning hoa tan cao dugc xem Ia su lua chon thich hop cho céc liéu phap

di€u tri nay.

Metylcobalamin 13 hop chét trén co s vong corrin va c6 cong thic phan tir
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Ce3Ho1CoN13014P. Céac hop chit thudc nhom céc loai vitamin B12 cling bao g(‘")m
xyanocobalamin va hydroxycobalamin. Metylcobalamin c¢6 d6 hoa tan thap hon nhiéu
so v&i xyanocobalamin hodc hydroxycobalamin. Trong nudc, hydroxycobalamin cé

d6 hoa tan cao nhat nhung trai lai, metylcobalamin c6 d6 hoa tan thip nhét.

Metylcobalamin cﬁng duoc biét dén 1a rat dé bi thoai bién va vi vy co tinh 6n
dinh & murc thip nhit trong sb tit ca cac din xuit vitamin B12. Xét dén hién tuong
metylcobalamin thoai bién nhanh chéng, theo thuc tién thong thuong ngudi ta bd
sung nhitng luong du 16n nim trong khoang tir 50% dén 100% vao cac ché phim long
chtra metylcobalamin (vi du c4c thubc tiém), dé bu ddp su mat mat do thoai bién trong
khi bao quan. Luong du c6 ndng do cao nhu véy la san pham khong mong mudn boi

vi thu duogc luong san phdm thodi bién kha 16n do d6 bén ctia san phim tang 1én.

Viéc sir dung xyanocobalamin véi lidu ding it nhat 13 500mcg/0,lml mot tudn
theo cach ding qua duong mili hién dang dugc biét dén. Viéc si dung
metylcobalamin dé diéu trj tinh trang thiéu hut vitamin B12 ciing nhu dbi véi céc
bénh nhu réi loan ting dong giam chl y (Attention-deficit hyperactivity disorder-
ADHD) ciing dang dugc biét dén. Tuy nhién, viéc sir dung metylcobalamin it dugc uu
tién hon so véi cac din xuét cobalamin khac va khong duoc sir dung trong cac ché
phim ding qua dudng miii dang c6 ban trén thi trudng do cac vin dé vén c6 cua

ching nhu d hoa tan thip va tinh dn dinh cao.

Patent My s& 4,724,231 md ta ché phdm diung qua dudng mii chua
xyanocobalamin dugc hoa tan trong nudc c6 méat véi nﬁ”)ng do 1a 500mcg/0,1ml.
Ngoai ra cac ché phim da duoc boc 16 trong sang ché nay co cac dang gel, kem, thube
md, ¢6 do nhét cao nam trong khoang tir 2.500-10.000CPS (mPa-s). Cac tac gia sang
ché da chon khoang dd nhét cao dé 1am tang thoi gian 6n dinh ctia ché phdm vai niém
mac mili. Cac ché phdm dang gel ¢6 @6 nhét cao nhu vay kho ma dung thude véi lidu

ding chinh xac va gay khé chiu cho ngudi bénh trong thoi gian diéu tri.

Cong bd don yéu cau cip Patent My s6 20090012039 boc 16 phwong phép six
dung ché phdm ding qua dwong miii chira metylcobalamin dé diéu tri bénh rdi
loan ting d6ng giam chu y. Tai lidu nay boc 10 cac ché phim ding qua dwong mili,
ma ché phdm nay ¢6 thé dugc pha ché bang cach hoa tan, phan tan, tron 1an hodc hop

nhit metylcobalamin (c6 hodc khong co axit folinic) va cac ta duge duoc phim tiy
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chon, nhu nude, nude mubi, dung dich dextroza, glyxerol, etanol, va chét tuong tu, dé
tao ra dung dich hodc huyén phi. Sang ché dé cap dén ché phim dugc dung qua
dudng miii ¢ thé cling chira ham lugng nhé cac chat phu trg khong doc hai nhu cac
chit 1am uwot hoidc cac chét tao nhii, cac chét dém pH va chét tuwong tu, vi du, natri
axetat, sorbitan mono-laurat, trietanolamin natri axetat, trietanolamin oleat, kali

sorbat, glyxerin, lexitin, v.v... néu cén thiét.

Patent My s6 7229636 boc 16 cac ché phim dang nuéc c6 do nhot thdp chira
xyanocobalamin dé dwa thudc vao qua dudng miii c6 d6 pH nam trong khoang tir 4
dén 6 v6i 4,5 dén 5,5 1a khoang dugc u tién nhit va duoc 14y 1am vi du. Tai liéu nay
gidi quyét nhimg vin dé lién quan dén do sét kho chiu cla céc ché phim gel dung
trong mili dang c6 trén thi truong (NASCOBAL) bing cach dé xuét cac ché phim
dang xit vao trong mii c6 d9 nhét thip chip nhan duge chia xXyanocobalamin.
Xyanocobalamin dugc uu tién hon so véi metylcobalamin vi tinh én dinh ctia n6 cao

hon va dé dang dinh huéng phat trién ché phim.

Mic du giai phap k¥ thuat da biét boc 16 cac ché phdm dung qua duong mii
chira xyanocobalamin va mot s6 phwong phap st dung metylcobalamin, nhung cac
van d lién quan dén do hoa tan thép, tinh khong 6n dinh cia metylcobalamin, va vi
véy anh huong cta ching 1én muc sinh kha dung ddi v6i hiéu qua didu tri t6i vu van
chua dugc giai quyét. Hon nita do nhét va do pH t6i wu ctia cac ché phdm dé dua
thubc vao trong miii hiéu qua van con 1a mot thach thiac va do do cac ché pham
thuong mai c¢6 hiéu qua diéu tri chira metylcobalamin hién khong cé ban trén thi
truong. Nén mong mudn tao ra cac ché phdm nhim ting cuong mure sinh kha dung
ctia cac ché phdm chira nhém din xuét vitamin B12 dé dat dugc hiéu qua diéu trj cao

hon.

Séng ché dé xuit cac ché phdm ding trong miii mé&i va ¢6 tinh én dinh chira
metylcobalamin vé6i ndng do t6i wu cia thude dudi dang dugc hoa tan va d6 nhét cua
ché phim dé dat duoc muc sinh kha dung mong mudn d6i v6i hidu qua didu tri. Sang
ché cling dé xuét cac ché phdm méi chira cac din xudt khac cla vitamin B 12, nghia Ia
xyanocobalamin, c¢6 mirc sinh kha dung cao hon dang ké so vé6i cac ché pham cia k¥

thuat da biét.

Bin chit ky thuit ciia sang ché
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Muc dich chinh ctia séng ché 1a d¢ xuat cac ché pham dung qua dudng mili chira
nhéom céc din xuidt vitamin B12 nhu metylcobalamin, xyanocobalamin va

hydroxocobalamin va quy trinh bao ché cac ché pham nay.

Mot muc dich khac ciia sang ché 1a @& xuét cac ché phim c6 tinh én dinh, ndng
do cao dé dung qua dudng miii c6 mirc sinh kha dung cda metylcobalamin dugc tang
cuong nham dat dugc hiéu qua diéu trj cai thién hon bing cach sir dung céc chit ting

cuong tham thiu dich.

Mot muc dich khéc cta sang che 1a de xuadt cac ché pham nong d6 cao chira cac
din xuat khac cta vitamin B12 vi du, xXyanocobalamin, ¢c6 mirc sinh kha dung cao hon

dang ké so véi cac ché phdm trong giai phap k¥ thuat da biét.

Mot muc dich khac cua sang ché 1a dé xuét cac dung dich trong suét, nong do
cao, co tinh 6n dinh chira metylcobalamin trong nudc bing cach sir dung céc dong
dung mbi/cac chat hoa tan thich hop hodc hdn hop cua cac chét nay, c6 hodc khong c6
cac chat tang cuong thdm thiu dé 1am ting ti da tinh sinh kha dung cia thube diung

qua dudng mili.

Mot muc dich khéc ctia sang ché 1a dé xuét cac dung dich trong subt, ndng do
cao, c6 tinh 6n dinh chira metylcobalamin trong nuéc bing cach sir dung cac dong
dung méi/cac chét hoa tan thich hgp hodic hdn hop cua cac chét nay, ¢6 hodc khong co
cac chét ting cudong thim théu, trong d6 lwong cac dong dung méi/cac chit hoa tan
hodc hdn hop ciia cac chit nay duge chon theo cach sao cho ché phdm ¢6 do hoa tan

gia ting ma khong lam ting dang ké d6 nhot ciia ché pham ding qua dudong mii nay.

Mot muyc dich khac cia séng ché 1a dé xuat cac dung dich trong suot, nong do
cao, c6 tinh o0n dinh noéi trén chira metylcobalamin c6 nong do clia metylcobalamin

nam trong khoang tir 500mcg/0,1ml dén 1500mcg/0, Iml.

Mot muc dich khéac cua sang ché 1a d& xuét cac dung dich trong subt, néng do
cao, co tinh on dinh néi trén chira metylcobalamin trong nuéc, c6 do pH thich hop
cho viéc cap thudc chira metylcobalamin vao co thé qua dudng miii nim trong khoang
5,0 dén 7,0.

Mot muc dich khéc cia sang ché 1a dé xuit cac dung dich trong subt, ndng do

cao, co tinh 6n dinh noi trén chira cac dan xuét vitamin B12 trong nudc, cd do nhdt
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nam trong khoang tir 1 dén 200CPS (mPa-s) thich hop cho viéc dua thube vao co thé

qua duong miii.

Mot myc dich khéc cia sang ché 14 dé xuit cac dung dich trong sudt, néng do
cao, c6 tinh 6n dinh no6i trén chira metylcobalamin trong nudc, tuy y c6 lugng thich
hop chét dinh niém mac hodc hén hop ctia céc chét nay thich hop cho viée dua thude

vao co thé qua duong miii.

Mot muc dich khéc ctua sang ché 1a dé xuét cac dung dich trong subt, néng do
cao néi trén chira metylcobalamin trong nudc, ¢6 hodc khong c6 cic chét ting cudong
thdm thdu nhu cac mubi mét, vitamin E TPGS, céc alkyl maltozit hodc hon hop clia
cac chét nay, ma dung dich nay thich hop cho viéc dua thude vao co thé qua dudng
miii.

Mot muyc dich khéc cia sang ché 1a dé xuit cic dung dich trong subt, ndng do
cao, c6 tinh 6n dinh noi trén chira metylcobalamin trong nuéc, két hop voi luong
thich hop clia cac chit tao chelat nhu dinatri EDTA, ma dung dich nay thich hop cho

viéc dua thudc vao co thé qua dudng miii.

Mot muc dich khac cua sang ché 1a dé xuat cac dung dich trong su6t, nong do
cao chira metylcobalamin trong nudc, két hgp vdi cac chat bdo quan va cac chat

chéng oxy héa thich hgp. -

Cac muc dich khac va cac muc dich néu & trén cta sang ché dat dugc theo cac
phuong an duge vu tién sau ddy cla sang ché. Tuy nhién, pham vi bao hd cua sang

ché khong bi gidi han bdi cac phuong 4n cu thé duge thao ludn sau day.

Theo mdt trong s6 cac phuong 4n & day, sang ché dé xut ché phim dang nuéc
ding qua duong miii c6 tinh én dinh chta metylcobalamin c¢6 noéng do tir
500mcg/0,1ml dén 1500mcg/0,1ml, cac dong dung modi/cac chét hoa tan trong nudc,
trong d6 cac dong dung mdi/cac chit hoa tan nay dugc chon tir glycofurol, propylen
glycol, cac polyetylen glycol, hodc hdn hgp clia cac chét nay, va tiy y chét tang
cuong thim thiu, va trong d6 d6 pH cia ché phim 13 ndm trong khoang tir 6 dén 6,5

va d nhét 1a nim trong khoang tir 1 dén 200CPS (mPas).

Theo mdt phuong 4n khac, sang ché dé xuit ché phim dang nudc dung qua

dwdong miii ¢6 tinh On dinh chira xyanocobalamin ¢6 ndng do tir 500mcg/0,1ml dén
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1500mcg/0,1ml, cac déng dung moi/céac chit hoa tan trong nudc, va it nhét mot chét
tang cuong tham thau, trong d6 cac ddng dung moi/cac chét hoa tan nay dugce chon tu
glycofurol, propylen glycol, cac polyetylen glycol, hoic hdn hop cia cic chét nay,
trong d6 chét tang cudng thdm thiu 13 natri glycocholat, trong d6 ham luong cia chit
ting cuong thim thiu ti da 12 2,5% khéi lwong/thé tich cta ché phim, va trong d6 do
pH ctia ché phdm nam trong khoang tir 4 dén 6 va d nhét 1a nim trong khoang tir 1
dén 200CPS (mPa-s).

Theo phuong 4n bét ky trong sb cac phuong 4n 1 va 2 néu trén vé ché phdm
dung qua dudng miii ¢6 tinh 6n dinh, ciac ddng dung mdi/cic chét hoa tan c6 ham

lwgng nam trong khoang tir 1 dén 35% khdi lugng/thé tich.

M0 ta viin tit cac hinh vé

Fig. 1 1a db thi thé hién su thay dbi ndng do trung binh ctia mecobalamin (pg/ml) theo
thoi gian dbi véi lidu ding 1500 mcg.

Fig. 2 1a d6 thi thé hién su thay ddi ndng d¢ trung binh ciia mecobalamin (pg/ml) theo
thoi gian dbi véi lidu ding 500 mcg.

Fig. 3 1a db thi trung binh do lugng metylcobalamin c6é trong thudc xit mii

mecobalamin.
Fig. 4 1a 46 thi trung binh do luong téng B12 ¢6 trong thudc xit miii mecobalamin.
Fig. 5 1a d6 thi trung binh do luong téng B12 c6 trong thude xit miii mecobalamin.

Fig. 6 1a d6 thi trung binh do luong tong vitamin B12 ¢6 trong thubc xit mii

mecobalamin.

Fig. 7 1a dd thi trung binh do lugng metylcobalamin c6 trong thudc xit mii

mecobalamin.
M0 ta chi tiét sang cheé

Sang ché dé xuét cac ché phim dugc ding qua duong mii, bao gbém dan xuit
vitamin B12 nhu metylcobalamin, dugc hoa tan trong nudc véi sy hd trg cua céc
dong dung méi/cac chit hoa tan thich hop hodc hdn hop ciia cac chit nay va hé dém
tlly ¥ v6i cac chét ting cudng thdm thiu thich hop nhur cac mudi mat hodc cac chit

dinh niém mac hodc cac chét chéng oxy hoa hodc cac chét tao chelat nhu natri edetat
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hoic cac chit 1am 4m hodc cac chit chéng oxy hoa hodc chit bao quén hozc hdn hop
clia cac chit nay. Sang ché ciing dé xuét quy trinh bao ché va phwong phap ding ché

pham di boc 19.

Theo mot trong cac phuong 4n, sang ché d& xuét cac ché phim dugc dung qua
dudng miii chira xyanocobalamin va hydroxocobalamin dugc hoa tan trong nuéc cé
hoic khong c6 sy hd tro cia cac déng dung moi/cac chét hoa tan thich hop hoidc hon
hop clia cac chit nay va hé dém véi cac chit tang cuong thdm thiu thich hop dé gia

tang tinh sinh kha dung.

Theo mdt phuong 4n, sang ché dé xuét cac ché phdm bao gdm ham lugng hiru
hiéu din xuét vitamin B12 c¢6 ndng do6 ndm trong khoang tr 500mcg/0,1ml dén

1500mcg/0,1ml.

Theo mt phuong 4n khéc, sang ché dé xuét cac ché phim dung thudc méi chia
metylcobalamin dwgc hoa tan trong nuéc véi sy hd trg cia cac dong dung moi/cac
chét hoa tan thich hop, c6 mdt hodc nhiéu ta dugc duge dung khac nita nhu hé dém
hodc cac chit bao quan hodc cac chét ting cudng thdm thiu hodc hdn hop cla céc

chét nay.

Theo mot phuong 4n khéc nita, sang ché dé xuit cac ché phdm ding thudc mai
chira metylcobalamin dugc hoa tan trong nudc véi su hd tro clia cac déng dung
méi/cac chit hoa tan thich hop, c6 mdt hodc nhiéu ta duge duoc dung khac nhu hé
dém hodc cac chit bao quan hoic cac chét ting cuong thdm thiu nhu cac mudi mat
hozc hdn hop bét ky cua céac chét nay hoic chit dinh niém mac hoic natri edetat hodc

cac chat chong oxy héa hodic cac chat 1am am hogc hdn hop bét ky ctia cac chét nay.

Metylcobalamin c¢6 do hoa tan thip hon nhiéu so v6i xyanocobalamin hoic
hydroxocobalamin. P& c¢6 duoc loi ich didu tri tdi wu qua dudng miii, cin hoa tan
metylcobalamin vao céc dung dich c6 ndng do nim trong khoang tir 500mcg/0,1ml
dén 1500mcg /0,1ml. That dang ngac nhién khi phat hién ra ring co6 thé dat dugc mirc
hoa tan trong khoang ndng d6 mong mubn dé tao ra cac dung dich c6 dd nhét c6 kiém
sodt, bang cach than trong x4y dung cong thirc bao ché hé dung méi sir dung cac dong
dung mdi/cac chit hoa tan tirc 1a glycofurol, propylen glycol, polyetylen glycol hodc
hén hop clia cac chat nay theo timg chét riéng 1é hodc két hop véi nudc, trong d6 ham

lwong ciia cic dong dung mdi/cac chit hoa tan nim trong khoang tir 1 dén 35% khéi
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luc_mg/thé tich. Ngoai ra, cac ché phém da duge tdi wu héa vé d6 nhot va do pH dam
bao kha ning hép thu qua dudng miii cia thude tang t6i da dé dat duoc hidu qua diéu

tri va murc sinh kha dyng hiru hi€u cing véi sy tuan thi ciia bénh nhan dugc cai thién.

Ngoai hé¢ dung moéi ra, ché pham bao gom cac ta dugc duge dung khic duogc
chon tir nhom céc t4 dugc ma khong chi gigi han & nhém bao gdm céac chit 1am 4m
nhu glyxerin, va/hodc cac chat bao quan va/hodc cac chat chong oxy hoa va/hoic cac

chat tdng cuong tham thau va’hodc cac chat dinh niém mac.

Céc chét bao quan trong sang ché duoc chon tir benzalkonium clorua, metyl
paraben, etyl paraben, propyl paraben, axit benzoic, rugu benzyl, bronopol, hydroxyl
anisol butylat hoa, hydroxyl toluen butylat hoa, clorocresol, hodc rugu isopropyl hodc

hdn hop ctia cac chét nay.

Céc chit tang cudong thdm théu trong sang ché c6 thé duoc chon tir cac mudi
mat, vitamin E TPGS, cac alkyl maltozit, cac chit hoat tinh bé mat loai khong ion,
anion hodc ludng tinh ¢6 gia tri HLB (Hydrophilic Lipophilic Balance — d c4n bing
ua ki nudc) 1a 8-14 hodc hdn hgp cua cac chit nay. Céc vi du khong gidi han vé céc
chat ting cuong thAm thiu nhu vay la natri glycocholat, natri taurocholat, cac dodexyl
maltozit, tridexyl maltozit hodc cac tetradexyl maltozit, hoic hdn hop bit ky cua cac
chat nay, cac chét ting cudong thdm théu dugc st dung t6i da dén 2,5% theo khéi

lugng cac ché pham.

Céc chit dinh niém mac duoc chon tir céc polyme tong hop nhu cac din xuit
xenluloza (metylxenluloza, etylxenluloza, hydroxy-etylxenluloza, hydroxyl propyl
xenluloza, hydroxy propyl metylxenluloza, natri carboxy metylxenluloza; cac poly
(axit acrylic) polyme (cdc carbome hodc cac carbopol, polycarbophil) nhu carbopol
934; poly (hydroxyetyl metylacrylat); poly (etylen oxit); poly (vinyl pyrrolidon); poly
(rwgu vinyl). Cac chét dinh niém mac dwoc chon thém tr cac polyme tu nhi€n nhu
nhya tragacan, natri alginit, gom karaya, gdbm guar, gdbm xanthan, lectin, tinh bt hoa
tan, gelatin, pectin va chitosan va dugc sir dung t6i da dén 5% theo khdi luong cua

ché pham.

Céc chét 1am am dugc chon tir glyxerin, natri lactat, sorbitol, xylitol, butylen

glycol.
That dang ngac nhién khi phat hién ra rang c6 thé dat dugc do nhét mong muén
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nim trong khoang tir 1 dén 200CPS (mPa-s) bang cach két hop thin trong cac thanh
phan hé dung mdi dic biét va con tao ra kha ning hp thu qua duong mili dugc tang
cuong dang ké cia metylcobalamin. Cac ché pham c6 mat du6i dang dung dich, dang
nhé giot hodc dang thube xit, trong cac lo chtra da lidu, d& dua vao co thé cac lugng
xé4c dinh trude. Mot luu ¥ quan trong 1a mic du cac ché phdm trong sang ché co6 do
nhét thap hon, nhung ching khong lam t6n hai dén kha nang hip thu qua dudng mii
ctia thudc. Giai phap k¥ thuat da biét boc 16 cac ché phdm phai ¢6 d6 nhét cao (Patent
M¥ s 4724231 d& xuét do nh6t ndm trong khoang tir 2.500 dén 10.000CPS(mPa-s))
dé dam bao thoi gian 6n dinh mong mudn trong niém mac miii. Sang ché c¢6 su khac
biét rd rét so voi cac huéng din cia giai phap k§ thuat da biét va con dat dugc su can
bang ly tudng giita d6 nhét, kha ning phun xit, kha ning hip thu va mtrc sinh kha

dung dugc ting cuong.

Céac ché phadm theo sang ché tiy y bao gdm cac ta duge dwogc dung khac nira
duoc st dung dé lam tang thém tinh én dinh cta cac ché phdm. Cac vi du khong giéi
han v& céc ta dugc nay la cac chét tao chelat nhu natri EDTA va/hodc cac chét chéng
oxy hoa ma khong gy kich (mg niém mac miii. Vi du khong gi6i han vé cac chit

chong oxy hoéa nay la axit ascorbic.

Céc ché phdm dang dung dich diung qua mili chira metylcobalamin dugc boc 10 &

day cho thdy ring c6 tinh én dinh mong muén do d6 cho phép lwong dur thap hon.

Mirc hoa tan dat duge khong don thuan chi 1a didu kién di dé dam bao kha ning
hap thu t6i da ciia thudc nhu metylcobalamin. Céc thong s6 nhu d6 nhét cia ché
phém, dd 6n dinh cua thudc trong thoi han st dung cling can dugce tdi vu dé dam bao
kha ning hip thu qua duong miii theo yéu cdu va mirc sinh kha dung cho hiéu qua
dicu tri.

Céc dung dich c6 @6 pH nam trong khoang tir 3,75 dén 7 dugc bao ché. Cac hé
dém thich hgp nhu dung dich dém xitrat c6 thé duoc sir dung dé dat dugc dé pH
mong mudn. Sau d6 cén thiét phai x4c dinh anh huéng coa do pH déi v6i kha niang
hap thu qua dudong miii cia metylcobalamin.

Dé danh gia anh hudng cta do pH dbi véi kha ning hdp thu qua dudng miii cua
metylcobalamin, cac dung dich chira metylcobalamin duroc bao ché va cac nghién ciru

vé& muc sinh kha dung da duogc tién hanh v&i cac ché phém c6 do pH 1a 3,75, 5, va
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6,25. Tht dang ngac nhién khi phét hién ra ring d6 pH I6n hon 6 1 thich hop nhét dé

dat dugc kha ning hip thu qua duong mili mong mudn cia metylcobalamin. Cac két

qua thu dugce thé hién trong cac Bang 1 va 2 dudi day.

Bang 1

Céc thanh phan Thir nghiém A | Thtr nghiém B | Thir nghiém C
Metylcobalamin 500mceg 500mcg 500mcg
Benzalkonium clorua 0,02mg 0,02mg 0,02mg
Glyxerin 2,23mg 2,23mg 2,23mg
Glycofurol 1,00mg 1,00mg 1,00mg
Natri xitrat di-hydrat 0,32mg 0,32mg 0,32mg
Axit xitrat khan (5% khodi luong/thé vira du vira du vira du
tich) |
Nuéc viia du  dén| vira di  dén| via du  dén

0,1ml 0,1ml 0,1ml
Do pH dugc diéu chinh dén 6,25 5,00 3,75

Cac két qua: AUCO-t (pg.gid/ml) cho mecobalamin c6 lidu 14 1500mcg va liéu duoc

diéu chinh 13 500mcg vé6i sy hiéu chinh chuén duoc trinh bay & dudi.

Bang 2
Thtr nghiém AUCO-t (pg.gio/ml) AUCO-t (pg.gio/ml)
(Cho lieu 1500mcg) (Cho liéu dugc dicu chinh 1a 500mcg)
Thir nghiém A | 8374,328 2791,44
Thir nghiém B | 5120,904 1702,18
Thir nghiém C | 4044,998 1348,33

Quy trinh bao ché cac ché phim:

Toan bd quy trinh bao ché duge thuc hién trong mdi truong thdi khi nito duéi

dén hoi natri. Cac ham lugng oxy hoa tan dugc giit & mirc cho phép tdi thiéu, tdt hon

néu nam trong khoang tir 1 &n 1,5 ppm. Quy trinh ndy bao gém céac bude sau:

i)
ii)

iii)
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Hoa tan benzalkonium clorua va glyxerin bang cach khudy;
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iv)  Thém metylcobalamin vao bing cach khudy cho dén khi hoa tan;

v)  Diéu chinh d9 pH dén gi4 tri cAn thiét bing cach thém axit/chat kidm vao

dung dich trén;

vi)  Uéc lugng thé tich dung dich cin thém dé thu duoc nong d6 mong mudn

1a 500mcg/0,1ml cta dung dich thude xit miii.

Céc ché pham theo sang ché thuong s& bao gdm: dugc chit tir 500mcg/0,1ml dén
1500mcg/0,1ml; cic dung mdi (tdng sb) 1-35%; chit lam 4m 0-5%, chit dinh niém
mac chiém t6i da dén 5%; cac chét ting cudong tham thiu chiém ti da dén 2,5%; cac
chat bao quan chiém t6i da dén 4%. Nhu duogc dé c4p thém trong ban mo ta, cac ché
pham s& chira thém c4c thanh phin dém dé didu chinh d6 pH dén gia tri can thiét, tuy

thudc vao duge chat dugc sir dung.
Nghién ctru vé€ murc sinh kha dung ctia cac ché pham:

Tién hanh nghién ctru sinh kha dung cua thude xit mili dugc bao ché theo mo ta
& trén, chira metylcobalamin 500mcg/0,1ml trén cac ddi twong ngudi khoe manh dang
thuc hién ché d6 an chay. M6 hinh nghién ctru 1a dung phuong phap nghién ctru sinh
kha dung theo kiéu nhan ma, ngﬁu nhién hoa, ba giai doan, ba lan diéu tri, ba trinh tu,
liu duy nhét, so sanh chéo 3 chidu trén cac dbi teong nguoi trudng thanh khée manh

dang thyuc hién ché d6 an chay.

Céc phuong phép: nghién ctru duge thuc hién dé xac dinh mirc sinh kha dung
dugc so sanh giita cdc san phim ciia ba thir nghiém bang cach danh gia cac thong s6
dugc dong hoc, Cmax, AUCO-t, AUC 0-00 & 6 dbi twong 1a ngudi trudng thanh khoe
manh dang thuc hién ché do #n chay, d& nghién ctru chéo ngau nhién. T4t ca cac ddi
tuegng ndy phai ky vin ban cam két ddng y tham gia nghién ctru trude khi duoc tuyén
va c¢6 quyén rat khéi nghién ciru bit ct lac nao trong subt thoi gian nghién ctu.
Nghién ctru da dugce sy phé chun ctia Hoi ddng Y phap (tén tiéng Anh 4 Institutional
Ethics Committee) va dwoc thuc hién theo tiéu chudn Thuc hanh 1am sang tt va

Tuyén bd ciia Helsinki.
Céc san phdm nghién ctru: (Cong thirc bao ché duge boc 1§ & bang 1)

San pham thir nghiém (A): Thudc xit miii mecobalamin 5 00mcg/0,1ml
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San pham thir nghiém (B): Thudc xit miii mecobalamin 500mcg/0,1ml
San pham thir nghiém (C): Thudc xit miii mecobalamin 500mcg/0,1ml

Dénh gia truée khi nghién ciru: cac dbi tugng duge kiém tra vé cac dic diém nhan
khau hoc, tién st bénh 1y, kham 1am sang, do dién tAm dd 12 dao trinh, huyét dd, xét
nghiém héa sinh, huyét thanh, xét nghiém nudc tiéu va xét nghiém sang loc nudce tiéu

dé phan tich thudc.
Céch ding thudc:

Cac dbi tuong tiép nhan m&i 14n diéu tri (thudc xit miii mecobalamin) kiéu
chéo theo lich trinh ngdu nhién dung thudc véi giai doan rira sach 13 it nhit 7 ngay
giita mdi giai doan.

Sau khi nhin d6i qua dém tim 10 gio, cac dbi tugng dugc cho cép thude ding
lidu theo lich trinh dung ché phim thir nghiém (A) hodc ché phim thir nghiém (B)
hodc ché phdm thir nghiém (C) duge dung qua duong miii, dudi su gidm sat ciia nhan
vién y té.

Bom thudc xit miii:

Truéce khi dung liéu thudc thir nhét, cAn bom thudc vao phan xit. D& bom thudc
vao phan xit, cAn dat éng phun giita ngén tay thir nhat va thi hai voi ngén cai dit 1én
phén trén cung caa lo thudc. Mot lwong thudc duge bom vao mot cach dut khoat va
nhanh chéng cho dén khi thiy xit ra thudc 1an thi nht. Bom thuée vio phan xit thém
2 14n va thudc xit miii da sin sang dé sir dung.

Quy trinh dung thubc:

Céc dbi tugng dugc yéu ciu nghiéng dau mot chut vé phia sau tao cam giac dé
chiu khi dung thudc xit miii. Sau d6, xit ba 1an sdu vao 156 miii. Cac dbi tugng duogc
yéu cau ngdi yén mot chd trong hai phut dé liéu luong thube nay khong chay ra dugc.
Theo d&i ddi tuong trong subt qua trinh nghién ctru: khdm 1am sang, theo doi ddu hiéu
sinh tdn va theo ddi tinh trang surc khoe lac 0,00 gio (trude khi dung liéu), 2,00, 5,00,
12,00, 24,00 and 36,00 gi® (sau khi diing lidu) + 30 phut, va khi dugc yéu cau.

- Panh gia sau nghién ctru: do dién tim d6 12 dao trinh, huyét dd, xét nghiém hoa sinh
va xét nghiém nudée tidu da hoan thanh sau khi thu thap miu mau cudi cling cua giai
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doan-III hodc ddi twong nghién ciru tam ngung/rut khoéi nghién ciru.

Thoi gian nghi ngoi: tir khoang 12 gi¢r trude khi ding thude va cho dén 36 gitr sau khi
dung thube.

Céc bita n: cAc bita 4n tiéu chuin duogc cung céip cho céac d6i tuong luc 4,00, 8,00,
12,00, 25, 29 va 33 gi¢ sau khi diing liéu & mbi giai doan nghién ctru.

Thu thap mau:

Téng s6 cac mAu mau: hai muoi (20) trén mbi giai doan.

Gio léy mau: -10,00, -06,00, 0,00 gid (cac mau trude khi dung thudc cho mirc co s0),
0,50, 0,75, 1,00, 1,25, 1,50, 1,75, 2,00, 2,50, 3,00, 4,00, 5,00, 6,00, 8,00, 12,00, 18,00,
24,00 va 36,00 gio (sau khi diing thudc). Cac mau mau duge thu thap vao ong ldy mau

bang chan khéng ¢6 mau hd phéch/duge bao boc bang 14 nhom.

Lugng mau tdn tht téng cdng: Mau mau 5,0ml duge thu thap va 0,1ml mau da bi loai
bo trude khi thu thdp mdi miu mau twong Gng véi 306ml. Tdng cong co khoang
326ml mau dugc 13y ra tir mdi ddi tuong (bao gdbm 20ml cho cac thi nghi€ém trong
Phong thi nghiém 1am sang trude va sau khi nghién ctru), cho tt ca cac giai doan.

Xt Iy maiu: Cac mau mau vén thanh cuc mau dong trong 1 gi¢ ¢ nhiét d§ trong phong
va sau d6 duge cho vao may ly tim véi tbe do 4000 + 300vong/phut trong thoi gian
10 phat. Tach phan huyét thanh ra va nhanh chong chuyén phén huyét thanh nay vao
cac 1o ¢6 nip xody mau hd phach, c6 kich thuée thich hop dung polypropylen (trude
d6 da dugc dan nhan theo ma sb nghién ciru va ma sé mau). T4t ca cac mau dugc bao
quan trong tu dong lanh sau dugc duy tri & nhiét do -20°C + 5°C.

Céc thong sb duge dong hoc:

Céc thong sb so cép: Cmax, AUCO-t, AUCO0-00

CAc thong s6 thir cép: t'/,, ke, Tmax

Phuong phép phan tich:

Néng d6 huyét thanh cia mecobalamin dugc tinh theo phuong phép phan tich trude
khi dugc kiém dinh.

Panh gia thong ké:
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ANOVA, céc phan tich phuong sai hai chidu dé so sanh va thuc hién phan tich ty
sb ddi voi cac thong ) dugc dong hoc duogc chuyén dbi hodc khong dugc chuyén dbi
logarit Cmax, AUCO-t, AUCO-co. Vi tit ca cAc théng s6 déu chi ra cac két luan twong
tu, AUCO-t (pg.gid/ml) 1a thong s phu hop nhat véi loi ich didu tri dwoc cung cip

trong cac két qua ctia cac ché pham dugc lay lam vi du.

Nghién ctru nay duoc tién hanh cho liéu 1500mcg metylcobalamin va thuc hién
phan tich thdng ké véi lifu 1500meg ciing nhu lidu dugc didu chinh thanh 500mcg.
D6 thi trung binh giita ndng do c6 trong huyét twong va thoi gian dbi voi lidu dung
1500mcg dugc thé hién trén Fig.1 va db thi trung binh giita ndng do c6 trong huyét
tuong va thoi gian ddi véi cac sb liéu da qua diéu chinh dbi voi lidu duy nhat 1a
500mcg dugc thé hién trén Fig.2. Ving trung binh dudi dudng cong (AUCO-t) d6i vai
lidu ding 1500meg va dbi véi lidu dung 500mcg ciia cac ché pham thir nghiém duogc
liét ké & Bang 2.

Cac két qua: AUCO-t (pg.giv/ml) ctia mecobalamin véi lidu dung 2 1500meg va lidu

ding da diéu chinh 12 500mcg v6i viéc hiéu chinh chuén duoc trinh bay dudi day.

Bang 3

Thir nghiém AUCO-t (pg.gid/ml) AUCO-t (pg.gio/ml)
(Cho 1500mcg licu) (Cho liéu dugc dicu chinh 1a 500mcg)

Thtr nghiém A | 8374,328 2791,44
Thir nghiém B | 5120,904 1702,18
Thir nghiém C | 4044,998 1348,33

Céc két qua nghién ctru vé mirc sinh kha dung cua tit ca ba ché phdm cho thay
thir nghiém A dugc phat hién 13 cung cip cach dua thudc chira metylcobalamin tbi da
vao co thé qua duong miii. Pang chi ¥ 12 sy ¢6 mit cia metylcobalamin da lam tdng
manh d6 pH tir 3,75 1én 6,25. Db thi vé liéu dung 1500mcg ciing nhu db thi vé lidu
dung dugc didu chinh thanh 500mcg dugc thé hién trong Fig.1 va Fig.2.

Déng ngac nhién 13 giéi han d6 pH dé hdp thu metylcobalamin thuan loi dugc

phat hién 1a tir 5-7 v6i @6 pH duge wu tién nhit 1a tir 5,5 dén 7 voi 46 pH 12 6,25 1a
thich hgp nhét ¢ hip thu manh nhit. Cin luu ¥ ring cac gia tri do pH cao hon 7

khong dugc vu tién vi d6 pH cao tao diéu kién cho su phét trién caa vi khuén gay
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bénh trong hdc miii.

That dang ngac nhién khi phat hién thém ring viéc bd sung cac chit tdng cuong
thim thiu nhu ciac mudi mat, vitamin E TPGS (d-alpha-tocopheryl polyetylen
glycol 1000 sucxinat), hodc cac alkyl maltozit nhu cac dodexyl maltozit, tridexyl
maltozit hodc tetradexyl maltozit hodc hdn hop bt ky cta cic chét nay, thi anh
huéng dang ké dén kha ning hip thu va muc sinh kha dung cia metylcobalamin khi

ché phdm dugc ding qua duong miii.

Vi vay, ché phim chua metylcobalamin khong c6 chét ting cudng thim thiu
(Thtr nghiém D) dugc so sénh véi ché phdm chtra metylcobalamin c6 2% chét tang
cuong thim thiu (Thir nghiém E) dé danh gid hiéu qua clia chat ting cudong thAm
thiu ddi voi kha nang hip thu trong mili cia metylcobalamin. P pH cua cac ché
phdm nay dugc diéu chinh dén 6,25 + 0,25. Ché phim tir cac cong thirc bao ché thir
nghiém nay dugc boc 19 trong bang dudi day. Ciing tham khéo Fig.3 va Fig.4.

Béang 4
Cac thanh phan Thir nghiém D Thir nghiém E
Metylcobalamin ' 500mcg 500mcg
Benzalkonium clorua 0,02mg 0,02mg
Glyxerin 2,23mg 2,23mg
Glycofurol 1,00mg 1,00mg
Natri glycocholat - 2,00mg
Natri xitrat di-hydrat 0,32mg 0,32mg
Axit xitrat khan (5% khoi luong/thé tich) | vira du vira du
Nuée vira du dén 0,1ml | vira du dén 0,1ml
D6 pH duoc diéu chinh dén 6,23 6,28
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Bang 5
Thir nghiém Cac thanh phan do duge | AUCO-t (pg.gid/ml)
(mutrc co s¢ duge di€u chinh)
Thir nghiém D | Metylcobalamin 22323,09
Téng B12 18651,79
Thtr nghiém E | Metylcobalamin 897877,47
Téng B12 37399,75

Céac két qua cho thdy dang ngac nhién 1a kha ning thdm théu qua mii cia
metylcobalamin dugc ting déng ké khi ¢6 ham lugng nhd chét ting cuong thim
thiu. Piéu nay dugc khing dinh thém bang céac két qua cua nghién ctru do ndng do
vitamin B12 tdng s c6 trong huyét trong. Vi natri glycocholat ¢6 cac ndng do cao
hon dugc phét hién 13 1am miii khé chiu, do d6 ndéng d6 cua natri glycocholat tt
hon néu dugc didu chinh khong vuot qua 2,5% khéi luong/thé tich cua cac ché

phim.

Cac ché phdm tuong ty nhu thir nghiém E véi néng do thay d6i cta natri
glychocolat tirc 1a 2% khéi lugng/thé tich, 1,5% khdi lugng/thé tich, va 1% khédi
lvong/thé tich dugc chudn bi va dugc dénh gia kha niang hip thu qua dudng miii ciia
metylcobalamin qua nghién ctru twong dwong sinh hoc ba chiéu. Cac két qua cua

nghién ctru nay chi ra cac mirc cla vitamin B12 tong s6 dugc thé hién dudi day.

Béang 6

Thir nghiém Cac thanh phan do dugc | AUCO-t (pg.gio/ml)
(Mtre co s& dugce diéu chinh)

Ché pham co Tong B12 43446,58
natri glycocholat 2%
Ché phim c6 Tong B12 27748,35
natri glycocholat 1,5%
Ché pham c6 Téng B12 208134,59
natri glycocholat 1%

Cac két qua clia nghién ciru trén, dugc thé hién & Fig.5, chitng minh 15 rang
rang sy hop nhit cia natri glycocholat 1% khdi lwong/thé tich thu dugc kha nang
hip thu ctia metylcobalamin manh hon so véi natri glycocholat 2% khéi luong/thé
tich. N6i cach khéc, kha niing hip thu ting 1én khi ham luong tham thau giam tir 2%
khdi lwgng/thé tich xudng con 1% khéi lugng/thé tich. Vi vay, giam ham luong cua
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chét ting cuong tham thiu din dén kha ning hip thu manh hon.

Mot loat céc thir nghiém da dugc tién hanh dé tim ra vai tro ciia chit tdng cuong
thdm théu nhu natri glycocholat c6 trong cac ché pham chira xyanocobalamin hosc

hydroxocobalamin.

Nghién ciru twong dwong sinh hoc ba chiéu da duoc tién hanh dé danh gia hiéu
qué cla natri glycocholat d6i véi kha ning hip thu trong mii cua xyanocobalamin
cling nhu so sanh cdc mirc metylcobalamin dugc tao ra béi cac ché phdm twong
ting. Céc ché pham duoc nghién ctru twong duong sinh hoc bao gdm cac ché phdm
xyanocobalamin dwgc chudn bi d& hop nhét natri glycocholat theo sang ché (Thu
nghiém G), ché phim ding trong miii c6 trén thi truomg gdm thube xit mii
xyanocobalamin (Nascobal-USA) vi ché phidm metylcobalamin trong sang ché (Thir
nghiém F). Cé4c cong thirc bao ché cua Thir nghiém F va Tht nghiém G da boc 10

trong bang dudi day.

Bang 7
Céc thanh phan Thir nghiém F | Thir nghiém G
Metylcobalamin 500 —
Xyanocobalamin — 500
Benzalkonium clorua 0,02mg 0,02mg
Glyxerin 2,23mg 2,23mg
Glycofurol 1,00mg 1,00mg
Natri glycocholat 1,00mg 1,00mg
Natri xitrat di-hydrat 0,32mg 0,32mg
Axit xitric khan (5% khoi lugng/thé tich) | vira du vira du
Nuéce vira du dén 0,1ml| vira da dén 0,1ml

Nong d6 ¢6 trong huyét trong cua metylcobalamin cling nhu cta vitamin B12
tong sb duoc do dé danh gid hi¢u qua cua viéc dung metylcobalamin so vé&i
xyanocobalamin trong céc ché phdm ding trong miii. Thudc xit miii Nascobal® 1a
dung dich chira xyanocobalamin c6 dang thudc xit dé dua thudc vao niém mac mii.
Mdi lo thudc xit miii Nascobal c6 chua thé tich 2,3ml gébm dung dich
500mcg/0,1ml chtra xyanocobalamin v&i natri xitrat, axit xitric, glyxerin va
benzalkonium clorua trong nuéc tinh khiét. Ché phdm c6 trén thi truong chira

xyanocobalamin (Nascobal) da dugc thir nghiém va sau d6 cac ché pham trong Thir
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nghiém F va G dugc chudn bj theo sang ché dé hop nhat ham luong twong duong
clia metylcobalamin va xyanocobalamin theo thi ty twong ung, dé so sanh chinh
xac mirc sinh kha dung ctia hai ché pham nay. D6 pH ciia Nascobal thu dugc 1a 5 va
vi viy d6 pH ctia ché phim xyanocobalamin trong sang ché (Thir nghiém G) dugc
diéu chinh dén 4,96. Cac két qua nghién ctru twong duong sinh hoc dugc thé hién
dudi day, cling nhu & trong Fig.6 va Fig.7. Do pH cta ché phim metylcobalamin
dugc didu chinh dén 6,25 + 0,25.

Bang 8
Thir nghiém Céc thanh phan do dugc AUCO-t (pg.gio/ml)
(Mtrc co s¢ duge dicu chinh)

Thr nghiém F | Metylcobalamin 43376,84

Tong B12 47913,54
Thir nghiém G | Metylcobalamin -3314,79

Téng B12 67567,87
Nascobal Metylcobalamin 461,5

Tong B12 30022,68

That dang ngac nhién khi phat hién ra ring ché phdm xyanocobalamin chira
natri glycocholat dugc chudn bi theo sang ché da tao ra muc sinh kha dung cia
Vitamin B12 téng s6 cao hon gip déi so v6i thubc xit mii c6 trén thi truong
xyanocobalamin (Nascobal). Ngoai ra, cac mirc d6 ctia vitamin B12 tdng sb cia ché
phidm metylcobalamin theo sang ché (Thtr nghiém F) cao hon dang ké so voi
Nascobal.

Ciing phat hién ra ring ché phim metylcobalamin trong sang ché (Thir nghiém
F) da tao ra cdc muc metylcobalamin cao hon ding ké so voi hai ché phim
xyanocobalamin khac. Cin luu y ring chi co dang ché phim chua metylcobalamin
theo sang ché mdi tao ra cac mirc cao metylcobalamin ma chit nay 1a coenzym hoat

tinh cta vitamin B12.

Céc két qua chimg minh rd rang ring ché phim ding trong miii c6 chia
xyanocobalamin ciing véi it nhat mot chét ting cuong thim thiu, thy y chit bao
quan, chét tao chelat, cic chit 1am 4m hodc hon hop cia céc chét nay véi do pH
nim trong khoang tir 4 dén 6 va do nhét khoang 1-200CPS (mPa-s) lam tang dang

ke vi€c dua thudc vao co the, ket qua 1a ting cuong hi€u qua diéu tri ma khong 1am
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anh hudéng dén viéc tudn thu cta bénh nhén hozic do 6n dinh cua ché phém.
Vi du thye hién sang ché

Séng ché dugc minh hoa thém dudi hinh thirc cac vi dy khong gi6i han sau day.

Vidul
Céc thanh phan Ham luong
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin 2,23mg
Glycofurol 1,00mg
Natri xitrat di-hydrat 0,32mg
Axit xitrat khan (5% khdi lwong/thé tich) vira da
Nudc tinh khiét vira da dén 0,1ml

Do pH ctia ché phim dugc didu chinh dén 6,25 + 0,5 va d§ nhét cia ché phim
thu dugc 1a 1,28CPS (mPa-s).

Vidu?2
Céc thanh phan Ham lugng
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin 2,23mg
Glycofurol 1,00mg
Natri glycocholat 2,00mg
Natri xitrat di-hydrat 0,32mg
Axit xitrat khap (5% khoi lugng/thé tich) vira da _
Nudc tinh khiét vira da dén 0,1ml
Do pH duoc di€u chinh dén 6,28

Do pH ciia ché pham dugc diéu chinh dén 6,25 = 0,5 va do nhot cia ché phim
thu dugc 1a 2,3CPS (mPa-s).
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Vidu3
Céc thanh phan Ham luong
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin 2,23mg
Glycofurol 1,00mg
Natri glycocholat 1,00mg
Natri xitrat di-hydrat 0,32mg
Axit xitric khan (5% khoi lugng/thé tich) | vira du
Nudce vira da dén 0,1ml

Do pH cua ché phém duoc diéu chinh dén 6,25 + 0,5 va do nhét cua ché phém
thu dugce 1a 1,57CPS (mPa-s).

Vidu4
Céc thanh phan Ham luong
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin 2,23mg
Glycofurol 1,00mg
Natri glycocholat 1,50mg
Natri xitrat di-hydrat 0,32mg
Axit xitric khan (5% khdi lugng/thé tich) | vira da
Nude ' vira da dén 0,1ml

Do pH cuia ché pham dugc diéu chinh dén 6,25 + 0,5 va d6 nhot cia ché phim
thu dugc 1a 2,0CPS (mPa-s).
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Vidus
Céc thanh phan Ham luong
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin 2,23mg
Glycoturol 1,00mg
Natri glycocholat 0,50mg
Natri xitrat di-hydrat 0,32mg
Axit xitric khan (5% khoi lwong/thé tich) | vira du
Nuéc vira du dén 0,1ml

b0 pH cua ché phém duoc didu chinh dén 6,25 + 0,5 va do nhdt caa ché phém
thu dugc 1a 1,43CPS (mPa-s).

Vidu 6
Cac thanh phan Ham luong
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin Smg
Glycofurol 30mg
Natri xitrat di-hydrat 0,32mg
Axit xitric khan (5% khéi lugng/thé tich) vira du
Nuée vira du dén 0,1ml

Do pH ctia ché phdm dugc didu chinh dén 6,25 + 0,5 va do nhét cla ché phiam
thu dugc 1a 8CPS (mPa-s).
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Vidu7
Céc thanh phan Ham lugng
Xyanocobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin 2,23mg
Glycofurol 1,00mg
Natri glycocholat 1,00mg
Natri xitrat di-hydrat 0,32mg
Axit xitric khan (5% khoi lugng/thé tich) vira da
Nuéde vira da dén 0,1ml

Do pH cua ché phim duogc didu chinh dén 4,5 + 0,5 theo ché pham ¢6 trén thi

truong chira xyanocobalamin. Do nhét ciia ché phém dugc tao ra la 1,6CPS (mPa-s).

Vidu8
Céc thanh phan Ham luong
Metylcobalaniin 500mceg
Benzalkonium clorua 0,02mg
Glyxerin 2,23mg
Glycofurol 1,00mg
Carbopol 934P 0,30mg
Natri xitrat di-hydrat 0,32mg
Dung dich NaOH (1% khoi lugng/thé tich) vira di
Nuéce vira du dén 0,1ml

Do pH cua ché phim dugc didu chinh dén 6,25 + 0,5 va Do nhét ctia ché phim
dugc tao ra 1a 10CPS (mPa-s).

Vidu9
Céc thanh phan Ham lugng
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin Smg
Propylen glycol 10mg
Natri xitrat di-hydrat 0,32mg
Axit xitric khan (5% kh6i luong/thé tich) vira da
Nuée vira di dén 0,1ml
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b6 pH clia ché phém duoc diéu chinh dén 6,25 + 0,5 va do nhét cua ché phém

duogc tao ra 1a nam trong pham vi theo sang ché.

Vidu 10
Céc thanh phan Ham lugng
Metylcobalamin 500mcg
Benzalkonium clorua 0,02mg
Glyxerin Smg
Polyetylen glycol 15mg
Natri xitrat di-hydrat 0,32mg
Axit xitric khan (5% khoi lugng/thé tich) vira da
Nuée vira dii dén 0,1ml

Do pH ctia ché phdm duoc didu chinh dén 6,25 + 0.5 va d6 nhét ciia ché phim

duoc tao ra 1a nim trong pham vi theo sang ché.

C6 thé bao ché cac ché phdm c6 dd nhét cao hon dang ké khi mirc carbopol,

polyetylen glycol tang lén.
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YEU CAU BAO HQ
1. Ché phdm dang nuéc dung qua dudng mili ¢6 tinh 6n dinh chira metylcobalamin ¢6
ndng d6 tir 500mcg/0,1ml dén 1500mcg/0,1ml, cac dong dung moi/cac chét hoa tan
trong nuéc, trong d6 cac ddng dung moi/cac chit hoa tan nay dugc chon tir glycofurol,
propylen glycol, cac polyetylen glycol, hodc hdn hgp ciia cac chit nay, va tiy ¥ chét
tang cuong tham thiu, va trong d6 4o pH ctia ché phdm 13 nim trong khoang tir 6 dén

6,5 va d6 nhét 1 ndm trong khoang tir 1 dén 200CPS (mPa-s).

2. Ché pham dang nuéc ding qua dudng mili ¢6 tinh 6n dinh chtra xyanocobalamin c6
nbéng d6 nim trong khoéng tir 500mcg/0,1ml dén 1500mcg/0,1ml, cac dong dung
mdi/cac cht hoa tan trong nudc, va it nhit mot chat tdng cuong thim théu, trong doé
cac ddng dung médi/cac chit hoa tan nay dugc chon tir glycofurol, propylen glycol, cac
polyetylen glycol, hogc hdn hop ctia cic chit nay, trong d6 chit ting cudng thim thiu
1a natri glycocholat, trong d6 ham lugng ctia chit ting cudong thdm thau tdi da 12 2,5%
khéi lwong/thé tich cua ché phim, va trong d6 do pH ctia ché phdm nim trong khoang

tir 4 dén 6 va d6 nhot 12 ndm trong khoang tir 1 dén 200CPS (mPa-s).

3. Ché pham ding qua duwdng miii ¢6 tinh én dinh theo diém bét ky trong sb cac diém
1-2, trong d6 cac ddng dung méi/céc chit hoa tan c6 ham lugng nim trong khoang tir 1

dén 35% khéi lugng/thé tich.

-25-



20331

1/4
Fig. 1: Db thj thé hién sy thay ddi vé ndng d§ trung binh ciia Mecobalamin (pg/ml)
theo thdi gian d6i véi lidu ding 1500mcg

Po thi trung binh chi do mirc metylcobalamin
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2500 €0 trong thuoc xit miii Mecobalamin (Liéu
1 2000 diung 1500mcg)
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Fig. 2: Db thi thé hién sy thay ddi vé nong dé trung binh ciia
Mecobalamin (pg/ml) theo thoi gian déi véi liu diing 500mcg

DO thi trung binh chi do mire metylcobalamin ¢ trong thude xjt mai
Mecobalamin (s liéu dwge hifu chinh déi voi lidu dung duge dicu chinh 500mcg
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2/4
. A . B . - 4 . e
Fig. 3: Do thi trung binh do lirgng Metylcobalamin ¢6 trong thudc xit mai
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Fig, 4: Db thi trung binh do hrgng tdng B12 ¢6 trong thude xit miii Mecobalamin
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Fig. 5: D3 thi trung binh do lwgng tong B12 ¢6 trong thube xit mii Mecobalamin
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Fig. 6: Pd thi trung binh do lwgng tng Vitamin B12 ¢6 trong thudc xit mii
Mecobalamin
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Fig. 7: B6 thi trung binh do lugng Metylcobalamin c6 trong thude xit miii Mecobalamin
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