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Nghién ctu dugc thuc hién véi muc tiéu cai thién do tan cltia Paclitaxel (PTX), trén ¢ s d6 bao ché
ché& pham thuéc dang tiém. Céng thic thuéc tiém pha truyén tinh mach chiia PTX véi 2 dang bao
ché: dung dich dam dac va bét déng khé, dudc xay dung bang 2 phuaong phap: st dung chat trung
gian hoa tan (Kolliphor ELP®) va tao phuc véi 2-hydroxyl propyl B cyclodextrin (HPBCD). Su phan
bd thuéc trén mé thé cla dang dung dich dam dic gan tuong tu nhu cla thudc déi chiéu Stragen®,
trong khi thudc bét déng khd cho thay, néng dé PTX trong huyét tuong thap hon thudc déi chiéu
nhung ndng do6 thudc phan phai vao cac mé cao han. Panh gia s bo dd 6n dinh cho thay, hai dang

ché& pham déu dat céc chi tiéu dit ra.

Tu khéa: déng khé, Kolliphor ELP, Paclitaxel, 2-hydroxyl propyl B cyclodextrin.

Chi sé phéan loai 3.4

DREDARATION OF PACLTAXEL INTRAVENOUS
DRUG AT CONCENTRATED SOLUTION AND
LYOPHILIZED POWDER DOSAGE FORMS

Summary

The aim of this research is to enhance solubility
of Paclitaxel (PTX) and develop PTX formulations
for intravenous (IV) infusion. The two PTX dosage
forms for IV infusion, concentrated solution and
lyophilized powder, have been formulated by 2
different methods: using solubilized agent (Kolliphor
ELP®) and complexation (using 2-hydroxyl propyl
B cyclodextrin - HPBCD) respectively. PTX plasma
concentration and tissue distribution (rabbits have
been used as test animals) of the concentrated
solution have been similar to those of Stragen®
(reference drug), while PTX plasma concentration
of the lyophilized powder has been lower than
Stragen®’s; the former’s tissue distribution has been
higher than those of the latter. Short-term stability
tests under normal and stress conditions have
shown that the two dosage forms meet expected
standards.

Keywords: Kolliphor ELP, Iyophilization, Paclitaxel,
2-hydroxyl propyl B cyclodextrin.
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Dat van dé

Bénh ung thu ngay cang tré nén phé bién
trong xa hoi hién dai véi ty |é tl vong gia tang
rdt nhanh, chi ding hang tha hai sau cac bénh
vé tim mach. PTX 1a mot hoat chat dugc chap
nhan sl dung trong diéu tri ung thu vd, ung
thu ¢8 ti cung va ung thu phdi t& bao nhd.
PTX hép thu kém qua dudng tiéu hda, phan
b& vao cac md kém nén sinh kha dung théap,
chl yéu dugc dung qua dudng tiém truyén finh
mach (néng dé 0,3-1,2 mg/ml) [1]. Bén canh
do, PTX tan rat kém trong nudc cling nhu mot
s8 dung méi thong dung nén gap nhiéu kho
khan trong viéc nghién ctu dang thudc dung
qua dudng tiém truyén. Cac nghién ctu trén
thé gidi hién nay chl yéu tap trung cai thién
dd tan va nang cao sinh kha dung ctia ché
ph&m PTX nhung van chua cé dang bao ché
nao that sy ndi tréi, chl y&u van la dung dich
dam dac pha truyén tinh mach [2, 3, 5]. O Viét
Nam hién nay chua c6 nghién cliu nao vé cai
thién do tan PTX lam ché& phdm tiém truyén.

Nghién cutu nay dudc thyc hién nhdm céac
muc tiéu: 1) Xay dung cbéng thuc va quy trinh
bao ché& dang thudc tiém dung dich dam dac
va bdt dong khd pha tiém chida PTX; 2) Xay
dung tiéu chuén kiém nghiém cla cac ché



phdm; 3) Xac dinh sy phan bd trong mé va trong
huyét tuong clia ché pham, so sénh véi thudc ngoai
nhap; 4) Theo dbi do 8n dinh clia cac ch& phdm bao
ché& dugc trong diéu kién tu nhién va lao hoa cép
toc G 25°C.

Déi tuong va phuong phap nghién ciu
Do6i tugng nghién cuu

Déi tugng:nguyén liéu PTX dattiéu chudn USP.35
[4]. Ché& phdm d&i chi€u PTX Stragen® 30 mg/5 ml
(hang Haupt Pharma Woftratshausen GmbH - Bc,
s6 16 X070, VN1-423-11).

Nguyén liéu: Kolliphor ELP®, Tween® 80,
2-hydroxypropyl-B-cyclodextrin (Kleptose®), Pearlilol®,
ethanol khan, acid citric, polyethylen glycol 400,
polyvinyl pyrrolidon K30 (PVP K30), amoni acetat.

Thiét bi: may sac ky 16ng Shimadzu SPD M20A,
may dong khdé Christ Delta 2-24 LSC Plus, may ly
tdm thudng MRC, may ly tdm lanh MICRO 220R,
may vortex IKA ms3, may loc t€ bao SONICATOR
3000, budng gia hoa cép tdc Binder (Duc), may theo
ddi d6 6n dinh dai han LG (Han Quéc).

Phuong phap nghién cuu

Xdy dung quy trinh dinh lugng PTX va tap chat lién
quan clia PTX trong ché phdm: ham lugng PTX va tap
chat lién quan cha PTX (tap chinh 1a 10-deacetyl-7-
epiPTX - tap B) dugc dinh lugng bang phuang phap
séc ky 16ng hiéu nang cao (HPLC) [4].

Xdy dung céng thic va quy trinh diéu ché thuéc
tiém truyén chia PTX vdi hai dang bao ché dung
dich dam dac va bét déng khé pha tiém truyén:

- Kh&o sat tinh chét ly héa cla ch& phdm, d6i
chi€u vé céc chi tieu cdm quan, ham lugng va do
8n dinh sau khi pha loang trong cac dung dich tiém
truyén.

- Xay dung cbéng thic dung dich PTX bang
phuong phap dung chat trung gian hoa tan. Khao
sét loai, ty 1& chat trung gian hoa tan va dung méi
hoa tan PTX: pha ché& dung dich PTX néng dd 6 mg/
ml bang cac hé dung méi Tween 80 - ethanol khan
(T80-E) hoac Kolliphor ELP - ethanol khan (K-E) véi
cac ty 1&é khac nhau. Pha lodng cac dung dich dam
dac nay vdi NaCl 0,9% va glucose 5%, nhan xét
cdm quan va xac dinh ham lugng PTX trong dung
dich khi ma&i pha xong va sau khi pha 24 giG. Khao
sat anh hudng cla acid citric dén doé én dinh cla
dung dich ddm dac va dung dich sau khi pha loang:
pha ché& cong thiic ty 1& T80-E va K-E da lya chon
véi lugng acid citric thém vao & mdc 0,01M.
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Dénh gia tinh chat dung dich pha ché: ti€n hanh
|&p lai cong thic lya chon véi lugng pha ché 16n
hon (gép 30 lan ~ 150 ml dung dich dam d&c). Pha
loang v6i NaCl 0,9% va glucose 5% dén 3 mtc
néng dé 0,3 mg/ml, 0,6 mg/ml va 1,2 mg/ml. Dinh
lugng cac dung dich bang phudng phap HPLC tai
céac thoi diém 0, 24, 48 va 72 gid sau khi pha loang.
Céc dung dich sau pha lodng phai én dinh trong it
nhat 24 gid, ham lugng PTX 2 90%. So sanh déng
thai v6i ché phdm ddi chiéu Stragen®.

Nghién ctiu xay dung quy trinh bao ché dung
dich dam dac pha tiém truyén: xay dung quy trinh
bao ché dung dich PTX dam dac quy mé 50 don vi
(250 ml) trén 3 16 nguyén liéu dat chi tiéu vé do vo
khu&n va noi doc t8 vi khuén.

- Nghién cutu xay dung cbéng thdc va quy trinh
diéu ché& thudc bot dong kho pha truyén tinh mach
chia PTX dya trén tao phic véi HPBCD.

Khéo sat anh hudng clia HPBCD Ién kh& nang
caithién dé tan clia PTX: khao satty 16 HPBCD-PTX
trong hén hgp nuéc - ethanol (1:1) dén gidi han cho
phép clia HPBCD theo FDA (t6i da la 0,4%), danh
gia sy hoa tan PTX so bd bédng cdm quan, chon lya
ty 1é thich hgp va xac dinh ham lugng PTX.

Kh&o sat &nh hudng clia chat 8n dinh phtc: cong
thiic dudc Iua chon véi ty & HPBCD-PTX tiém nang
sé& dugc khao sat dé 6n dinh khi c6 mat PVP K30,
Tween 80 va PEG 400. Tiéu chi lya chon la céng
thiic sau khi pha loang cho dung dich trong it nhat
24 gid.

Khao sat coéng thic va quy trinh diéu ché bot
déng kho chiia PTX: Mannitol dugc thém vao véi ty
|& thich hgp (t6i da 7,5% - theo FDA) nham tang kha
nang doéng kho tao khdi thudc cho dung dich. Khao
séat cac thong s6 quy trinh dong kho.

Kiém tra, danh gia chat lugng s&n phdm bét déng
kho chiia PTX: bot dong khé phai ddm béo dat cac
yéu cdu chung cla ch& phdm déng khd nhu: hinh
thiic khoi thudce, téc do tan, do trong clia dung dich
sau khi pha lodng véi dich truyén; pH; do én dinh
ham lugng PTX sau 24, 48, 72 gid. Tiéu chi lya
chon la cong thiic cho dung dich cé néng do PTX it
nhat sau 24 gid dat trén 90% so vdi ltc dau.

So bé danh gia su phan bé cla PTX trong mé va
huyét tuong thé: cac mau thudc thli dung dich dam
dac pha truyén tinh mach (cong thic A) va dung
dich trudc khi dong khé (cong thiic B) dugc thli so
bd trén thd vé ndng dé thudc trong huyét tuong va
néng dod thudc phan phdi vao cac mé (gan, than,



phdi, budng triing) theo thai gian; so sanh véi thudc
déi chiéu PTX Stragen® 30 mg/5 ml (C).

So bé danh gia dé én dinh clia hai ché phdm:
danh gia do 6n dinh ché pham & diéu kién thudng
(5+2°C, tranh anh sang) sau 0, 3, 6, 9, 12, 18, 24
thang va diéu kién lao héa (25+2°C/60%+5% RH)
sau 0, 3, 6 thang.

A’ 2 by by ~
Két qua va ban luan

Tham dinh quy trinh dinh lugng PTX va tap chéat
lién quan cua PTX trong ché pham

Quy trinh dinh lugng PTX trong ché phé{m dugc
thdm dinh day dd va phu hop dé xac dinh ham lugng
PTX trong khoang tir 98,208 dén 1473,120 pg/ml,
vGi diéu kién sdc ky nhu sau: c6t Nucleodur® PFP
250 x 4,0 mm, 5 pm, nhiét do cot 25°C, thé tich tiém
mau 10 pl, t6c dd dong 1,2 ml/phut, dau do PDA,
buéc séng phat hién 227 nm, pha déng: hén hop
nudc - acetonitril, rifa giai theo chudng trinh (hinh
1,2, 3).

Hinh 1: sdc ky dé
PTX chuén

Hinh 2: sdc ky dé
clia mau trang

Hinh 3: sdc ky do
cla mau thlr

Quy trinh dinh lugng tap chat lién quan cta PTX
trong ché phdm dugc thd&m dinh ddy dd va phu
hop dé xac dinh lugng tap chat lién quan cla PTX:
2,94-14,7 pg/ml, véi diéu kién sdc ky nhu sau: cot
Gemini® NX 150 x 4,6 mm, 5 ym, nhiét d6 cét 25°C,
thé tich tiém mau 10 pl, t6¢c do6 dong 1 ml/phut, dau
do PDA, budc song phat hién 227 nm, pha doéng:
hén hgp nudc - acetonitril, rira giai theo chuang trinh
(hinh 4, 5, 6, 7).

Hinh 5: sdc ky dé
cla tap chudn B

Hinh 4: sdc ky dé
cla mau trang
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Hinh 7: sdc ky dé cta mau thir

Hinh 6: sdc ky dé6 mau chuén
PTX va tap chudn B

Xay dung céng thuc va quy trinh diéu ché thuéc
tiém truyén chua PTX vdi hai dang bao ché dung
dich dam dac va bot dong khé pha tiém truyén

Khéo sat tinh chat ly hda clia ch& pham ddi chiéu:
ché& phdm Stragen® c6 dang dung dich dam dac
trong suét, hoi nhét, déng trong lo thiy tinh trong,
nut cao su, ngodi cé niéng ndp nhédm, pH = 6,14
(pha loang 10 lan véi NaCl 0,9%). Ham lugng dat
90-110% ham lugng ghi trén nhan. Cac dung dich
sau khi pha lodng déu dat d6 6n dinh vé cdm quan
va ham lugng trong vong 72 gid sau khi pha.

Xay dung céng thuc dung dich PTX béang
phuong phap trung gian hoa tan

Khao sat loai, ty Ié chat trung gian hoa tan va
dung méi hoa tan PTX: khi dung hén hgp T80-E ty Ié
(2:1) (8:1) (4:1) va hdn hop K-E ty 18 (1:1) (2:1) (3:1)
(4:1), dung dich dam dé&c khi pha lodng 10 lan én
dinh trong vong 24 gid sau khi pha vé cam quan va
ham lugng trong gidi han cho phép. Vi ty 1é T80-E
nhé hon (2:1) va K-E ty 1& nhé hon (1:1), dung dich
tla sau khi pha lodng 24 gig va khoéng dat gii han
ham lugng cho phép. Do dd, lva chon cdng thuc
T80-E (2:1) va K-E (1:1) lam co s& nghién culu vi
day la cong thic vai ty 1& Tween 80 va Kolliphor
ELP it nhat cho dung dich ¢6 do n dinh trong vong
24 gid sau khi pha loang (ham lugng PTX lan lugt |a
97,70% va 94,69%). Cong thtic véi ty 1&é T80-E (2:1)
acid citric 0,01M khi pha lodng dén néng d6 0,3 mg/
ml vé&i cac dung dich NaCl 0,9% va Glucose 5% dat
&n dinh vé& ham lugng sau hon 72 gid. Khi pha loang
& ndbng dé 0,6 mg/ml va 1,2 mg/ml dén khoang 72
gi&, dung dich bat d4u xuét hién nhiing hat tia nhd
li ti. Cong thuc dung K-E (1:1) acid citric 0,01M, cac
dung dich pha lodng & 3 néng dé &n dinh trong vong
48 gid sau khi pha. Cac dung dich pha loang vdi
ndng doé thap (0,6 mg/ml va 0,3 mg/ml) van &n dinh
trong vong 72 gid sau khi pha. K&t qua trén cho thay
cbng thuc dung T80-E (2:1) acid citric 0,01M khoéng
c6 céi thién so véi khong dung acid citric. Ngugc lai,
cong thtc st dung K-E (1:1) acid citric 0,01M cho
thdy su cai thién vé dé 6n dinh so véi khdng dung
acid citric. Do do, chon cong thiic T80-E (2:1) (CT1),
K-E (1:1) acid citric 0,01M (CT2) dé khao sat.
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Danh gia tinh chat dung dich pha ché: cac dung
dich sau khi pha loang ti 2 céng thtic CT1 va CT2
déu trong va cé dé én dinh sau khi pha 72 gid vé
cam quan va dinh lugng. Tuy nhién, CT2 dudc lya
chon dé pha ché& vé6i quy mé 16n han (50 lo ~ 250
ml, ti€n hanh trén 3 18), do cdng thic nay c6 ndng
do Kolliphor ELP s dung trong khoang cho phép
clia FDA (<52,5%), con CT1 khi pha lodng & néng
do 1,2 mg/ml thi ndng do Tween la 13%, cao han
muc dugc FDA cho phép (8%), hdn niia CT2 c6 do
nhét nhé hon CTH.

Xay dung quy trinh bao ché dung dich dam dac
chia PTX pha tiém truyén: dung dich dam dac cé
dd nhét 16n nén kho thuc hién tiét khudn béng bién
phap loc vé tring trong diéu kién pha ché& nho. Tu
doé, dé xuat phuong phap hép tiét trang phu hgp cho
tling thanh phan trong cong thiic va pha ché trong
khu vuyc vo tring (cép A).

Cong thic pha ché 250 ml dung dich dam
dac chua PTX: PTX 1500 mg; acid citric 500 mg;
Kolliphor ELP - ethanol khan (1:1) viia di 250 ml.

K&t qua vé cam quan, ham lugng va dé vé trung
dugc trinh bay trong bang 1.

Béng 1: két qua vé cdm quan, ham luong va dé vé trung
cba ché phdm (n = 3)

Chi tiéu 0 gio 24 gio
Ham lugng PTX (%) 100,77 98,79
pH 3,62-4,74
Noi doc t6 vi khuén ©) Pat
Do voé trung Dat

(*) Thi trén thé theo chuyén ludn DPVN IV (Phy luc 13.4);

(**) C8y mau bang phudng phdp mang loc trong méi trudng

thioglycolat va soybean-casein theo chuyén ludn DDVN |V
(Phu luc 13.7)

Nghién cuu xady dung céng thuc va quy trinh
diéu ché thuéc bét déng khé pha truyén tinh mach
chua PTX dua trén tao phuc véi HPBCD

Khéo sat anh hudng ctia HPBCD Ién kha nang cai
thién doé tan clia PTX: két qua kh&o sat cho thay,
vGi ty 18 HPBCD thap (<0,3%) dung dich phuc tta
ngay khi ph6i hgp. Véi néng ddo HPBCD la 0,35%
va 0,4%, dich pha loang tai thdi diém ltc dau trong,
chiing t6 lugng HPBCD st dung dd dé tao phuc bao
véi PTX. Tuy nhién, khi quan sat thém khoéng hon
10 phut, dung dich ¢6 néng dd HPBCD 0,35% tua,
trong khi dung dich cé néng d6 HPBCD 0,4% bén
hon 30 phut. Dung dich tla chuing té phuc tao thanh
khong 6n dinh va can phai st dung thém ta dugdc
dé 8n dinh phtic. Ty 1& néng d6 HPBCD luya chon sl
dung la 0,4%.
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Khdo sat 4nh hudng cla chét én dinh phc:

Anh hudng clia chat lam ting do nhét: khi hoa
tan PVP K30 vao dung dich HPBCD trudc khi tao
phtic véi PTX dung dich trong lau hon (gan 120
phut) so vdi khi hda tan PVP K30 vao dung dich sau
khi tao phuc (60 phut). Thai gian duy tri dd &n dinh
phtic ty 1& thuan vGi néng dé PVP K30 st dung. Cu
thé, dé duy tri do trong clia dung dich dén khoang 2
gid, PVP K30 toi thiéu phai 12 2%.

Kh&o sat &nh hudng chat trg tan: két qua khao
sat anh hudng clia cac chat tr¢g tan PEG 400 va
Tween 80 vdi céc ty 1& khac nhau dudgc trinh bay G
bang 2.

Bang 2: két qua danh gia cam quan dung dich dam dac

Thoi Céng thiic (% PEG 400 - % Tween 80)

(g;:) 100 | 102 | 10-5 | 0-8 | 2-8 | 27 | 3-7 | 3-6 | 46 | 45 | 55
0 - + + - + + + + + + +
24 ) - + Vols s+ - |+ ]+ ]+
T O O I 2 I R I AN 2 A N
72 ! ¢ T I 2 I I 2 U R A B

(+): dung dich trong; (-): dung dich tia nhe; (\): dung dich tGa nhiéu

Céc cong thic chi st dung mot loai chat trg tan
PEG 400 hoac Tween 80 khéng dam bao do bén
clia dung dich (t6i da dén 24 gid c6 tha xudt hién).
Vi ty 1&é PEG 400 st dung t6i da dén 10% va lugng
Tween 80 sU dung tu ty 1&é 5% trG 1én, dung dich
duy tri do trong dugc dén 72 gid. Tudng tu, véi ty 1&
Tween 80 sl dung t6i da dén 8% va lugng PEG 400
sl dung tt 2% trd 1&n, dung dich mdi duy tri dugc do
trong dén 72 gi&. Tu d6 cho thady, néng dé PEG 400
trong khoang 2-10% va Tween 80 trong khodng
5-8% gilp duy tri d6 bén clia dung dich phic.

Kh&o sat cong thiic va quy trinh diéu ché thudc
bot dong kho pha tiém truyén: chon céac cong thic
10-5, 2-8, 3-7, 4-6, 5-5 (bang 2), phdi hop Véi
mannitol lugng t6i da cho phép st dung dé khao sat
théng s6 cla quy trinh déng khé. Sau khi khdo sat
mét loat cac théng s8 nham thu dugc khai thudc dat
yéu cau vé tinh ch&t cad hoc (rén chac, min, khéng
bi nGt) va kha nang tai hoa tan, quy trinh déng kho
dudgc thuc hién véi cac thdong s6 sau: thdi gian dong
lanh 48 gid; ap suat giai doan lam kho sa cap va thu
cép la 0,0108 mbar va 0,0026 mbar.

Kh&o sat anh hudng cla ta dugc dén tinh chat
san phdm doéng kho: pha ché cac cong thiic véi céc
ty 1& ta dudgc thay déi trong giGi han da khao sat &
trén, ti€én hanh dong khé. K&t qua dugc trinh bay
trong bang 3.



Béng 3: két qué dinh lugng PTX va pH cdc mau nghién cuu

So bé danh gia sy phan bé cla PTX trong mé
va huyét tuong tho

Su phan bé thuéc trong mé va huyét tuong thd
clia dang dung dich dam dac géan tuong ty nhu
thudc doi chi€u, trong khi thuéc bot dong kho cho
thdy néng dé PTX trong huyét tuong thdp hon thudc
déi chi€u nhung ndng doé thudc phan phdi vao céac
mo cao hon. K&t qua phan bd thudc trong mé dugc

Cona thi Théiai Ham lugng PTX trong dung dich

ong thuc oi gian A sau pha loang (%

(% PEG 400: | hoatan g’:ui%';gk‘)’:"; phaodng ()

% Tween80) | (phut) 0gio | 246 | 48gi6 | T2gi0
10-5 3 4,32 93,53 | 92,31 91,98 90,88
2-8 2 4,05 90,95 | 89,52 88,15 85,82
3-8 3 4,07 93,30 | 90,09 88,55 86,34
37 3 4,08 90,14 | 88,57 87,40 85,04
4-8 4-5 4,24 96,70 | 93,84 90,52 88,45
4-7 1-2 4,30 91,17 | 90,61 89,28 85,67
4-6 34 4,25 90,04 | 88,91 87,74 84,89
5-8 6-7 4,22 96,55 | 95,49 92,93 90,46
57 2-3 4,29 98,17 | 95,72 92,39 88,89
5-6 2 4,26 96,35 | 95,71 93,74 91,38
5-5 2 4,25 98,24 | 95,08 93,62 91,30
6-8 5 4,24 96,77 | 95,44 91,09 90,80
6-7 4 4,26 99,20 | 95,64 93,40 92,71
6-6 3 4,28 97,74 | 95,86 95,44 93,92
6-5 1-2 4,25 96,31 | 94,39 93,74 91,14

V& mat cdm quan, két qua cho thay véity 1&é PEG
400 thap (dudi 5%), khoi thuéc cd nguy co bi nat
bé. Tuy nhién, khi lugng PEG 400 st dung qua cao
(10%), lugng ta dudc 1dng trong cdéng thic nhiéu,
lam cho dung dich thu8c kh6 déng rén, giai doan
lam kho6 khéng xay ra hoan toan, dan dén san pham
khé kho, dé vd (cong thic 10-5). Cac san phdm
dong khd khi hoa tan lai véi dung dich NaCl 0,9%
rat nhanh (t6i da 5-7 phut). Bén canh dé, khao sat
cling cho thay, véi ty 1&é Tween 80 sl dung cang
tang, thdi gian hoda tan lai thanh dung dich trong
cang lau. Céac cong thic khao sat déu cho két qua
dd bén dung dich sau khi pha loang vai dung dich
NaCl 0,9% 6n dinh it nh&t 24 gid, dac biét cac céng
thiic c6 néng dd PEG 400 cao (tir 5% trd l1én) do
trong dung dich c6 kha nang duy tri dugc dén 72
gid. TU cac két luan trén, cong thiic 5-6 dugc chon
dé c6 san phdm déng khd cé hinh thic dep, min,
chéc, thdi gian hoa tan lai nhanh, duy tri dugc dé
trong va ham lugng PTX trong giGi han (ti 90 dén
110%) dugc han 24 gid.

Cong thuc 1 lo: PTX 6 mg; Hydroxypropyl-B-
cyclodextrin 40 mg; Polyvinyl pyrrolidon K30 200
mg; Polyethylen glycol 400 0,5 ml; Tween 80 0,6
ml; Mannitol 0,75 g; dung méi viia da.

Kiém tra, danh gia chat ligng s&n phdm: pha ché
3 mé céng thiic 5-6 va tién hanh déng kho theo quy
trinh da chon dé kh&o sat tinh 6n dinh clia quy trinh.
M6i mé& pha ché 5 lo. San pham trong 3 mé déu
dat céc chi tiéu vé mat cdm quan, do trong va ham
lugng PTX trong giGi han (90-110%) dén 72 gid.
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trinh bay trong bang 4 va hinh 8, 9.

Bang 4: néng dé PTX (ug/g) thu dugc gida cac nhém
khi tiém thudc (liéu 6 mg/kg)

Thdi gian Gan Théan Phéi Budng triing
(id) B c B c B c B c
0,5 14,78 | 9,90 | 10,71 | 6,03 | 8,19 | 826 | 1,61 | 1,53
2 6,13 | 1,69 4,71 1,37 | 3,72 | 1,68 | 1,15 0,78
4 1,73 | 0,49 212 | 057 | 1,96 | 057 | 0,14 0,52
8 0,00 | 0,00 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
12 et (Gan ——Gan

— ——Than 21 ——Thén

g° 5 8 Phéi
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Hinh 8: duong biéu dién néng dé
PTX trong mé theo thoi gian sau
khi tiém tinh mach thuéc chiing (C)
VGi liéu 6 mg/kg (n = 3)

Hinh 9: dudng biéu dién néng dé
PTX trong mé theo thoi gian
sau khi tiém tinh mach thudc thi (B)
vdi liu 6 mg/kg (n = 3)

K&t qua néng do thudc trong huyét tuong dugc
trinh bay trong bang 5, 6 va hinh 10.

Bang 5: néng dé thuéc gbc PTX trong huyét tuong thd (ug/ml)
theo thoi gian

Théigian | Céng thic A Céng thiic B | Thudc déi chiéu (C)
(phut) (n=6) (n=6) (n=3)

5 30,589+7,455 10,538+1,756 24,837+4,116

10 20,624+8,439 7,816+1,578 17,473+3,513

15 12,501+5,568 5,030+1,099 12,673+0,390

30 8,042+4,084 2,675+0,794 7,542+2,485

60 3,521+0,889 1,063+0,319 3,756+1,393
120 1,622+0,394 0,625+0,361 1,458+0,700
240 1,067+0,180 0,390+0,129 0,839+0,404
360 1,029+0,170 0,595+0,181
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Hinh 10: d6 thi néng dé thudc trong huyét tudng theo thoi gian
cla thuéc déi chiéu (C), cdng thic (A) va céng thic (B)

Bang 6: so sanh gida thubc chung va 2 thuée thl

f AUC, AUC " .
Thong so (Hg.gidim) (pg.gi% ) T, (0i6) K, V, (lithkg)
Thudc chiing (C) 14,71£2,31 | 1570£2,07 | 1,15:0,04 | 0,60£0,01 | 0,25+0,07
Thudc thii CT (A) 16,33:2,53 | 18,38:242 | 136:021 | 0,524£0,07 | 0210,06
Thudc thii CT (B) 555:1,38 | 087:009 | 0,79:0,09 | 057:0,10
t 1,27 -2,05 -2,04 2,54 191
So sénh gitia thubc
chiing va thudc thit A
b | 245 245 257 257 257
o t 13,21 7,06* -5,58* -7.84°
S0 sénh gitia thudc
chiing va thudc thii B
s 245 245 257 257

Khac biét c6 y nghia théng ké khi t > t, ,,

So bé danh gia dé 6n dinh cda hai ché phé’m

Ché& pham dung dich dam d&c va bot dong kho
pha tiém truyén tinh mach dugc theo déi dé 6n dinh
dudi diéu kién bao quan thudng va khac nghiét. K&t
quéa dung dich dam dac sau 3 thang & 2 diéu kién
b&o quan va thudc bot ddéng kho & diéu kién thudng
sau 2 tuan bao quan cho thady, hai ch& phadm déu
dat cac yéu cau chat lugng dé ra (bang 7-15).

Béng 7: két qua danh gid chét luong ché phdm
dung dich dam dac

Bang 8: két quéa danh gid chét luong ché phdm béo quén
& diéu kién thuong

Lo 1 L62 L63
6thdng | 12thang | 6thang | 12thdng | 6thang | 12 thang
Ham luigng 99,42 100,1 99,7 99,6 100,64 99,38
PTX (%) Trong Trong Trong Trong Trong Trong
Ham lugng
tap B (%) 0,43 0,50 0,26 0,05 0,03 0,03
pH 3,62-4,74 3,64-4,73 3,63-4,75
Chét gay st bat bat Pat
D6 vo trung Dat Dat Dat

Bang 9: két qua danh gid chat lugng ché phdm béo quén
& diéu kién ld0 héa cap téc 25°C, RH = 60%+5%

Lo1 L62 L63
Othang | 3thang | Othdng | 3thdng | Othdng | 3thang
5 99,7 101,9 99,2 101,7 99,7 99,5
o ) ) : . ) ;
Ham lugng PTX (%) Trong Trong | Trong | Trong | Trong Trong
\ Khong
0,
Ham lugng tap B (%) ohét hién 0,35 0,07 0,05
pH 3,62-4,74 3,64-4,73 3,63-4,75
Chat gay s6t Pat Pat Pat
Do vo tring Dat Dat Dat

Bang 10: két qué danh gia chét lugng ché phdm bdo quan

& diéu kién ld0 héa cép t

6c 25°C, RH = 60%+5%

Lo1 L62 L63
9thang | 12thdng | 9théng | 12théng | 9théng | 12 thang
ey | 28 | s |9 e [ [t
Ham lugng tap B (%) 0,35 0,07 0,05
pH 3,62-4,74 3,64-4,73 3,63-4,75
Chat gay sot Pat Pat Pat
DG v triing Pat bat Dat

Béang 11: két qua danh gia chat lugng thudc bét déng kho

L6 1 L62 L63
. o NN Ham lugng PTX trong dung dich
Othéng | 3thang | Othang | 3théng | Othdng | 3 théng e | Hinhthickhoi | pHsaukhi | Ham long sau phaloang (%)
thudc phalodng | tapB (%) - — -
Ham ludng PTX (%) 99,7 100,1 99,7 99,6 100,64 | 99,38 24 gio 48 gio 72 gio
Trong Trong | Trong | Trong | Trong Trong Kngi thude téing min
i thudc trang min,
Ham lugngtap B (%) | Khongeo | 042 | 002 | 005 | 001 | 003 U | ohdc, knongrannat | 4% 008 | 9439 | 9373 | 9119
H 362:4,74 364473 363475 2 ﬂ‘;‘c’h;ﬁgngi';?] " s 006 | 9432 | 9368 | 9120
Chét gay sot Dat Pat Pat .
= ' ' ' 3 | Kameunomn, |4 005 | o474 | 9391 | 9152
Do vo tring Dat Pat Pat chac, khong ran n
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Béng 12: két qué danh gia chat lugng ché phdm bdo quén
& diéu kién thudng

Lo 1 L6 2 L63
Othang | 3thang | Othang | 3thdng | Othang | 3thang
womngprsy | (87| 10 [ e | s T e
Ham lugng tap B (%) | Khong cé 0,02 0,04 0,15 0,1 0,01
pH 3,62-4,74 3,64-4,73 3,63-4,75
Chét gay s6t Pat Pat Pat
Do vo tring Dat Dat Dat

Bang 13: két qua danh gid chat lugng ché phdm béo quén
& diéu kién thudng

Lo1 L62 Lo3
6thang | 12thang | 6thang | 12thdng | 6thdng | 12thdng
HamuongPIX () | Toe | Thng | i | Ting | Tang | Tring
Ham luong tap B (%) | 0,03 0,04 0,12 0,15 0,13 0,13
pH 3,62-4,74 3,64-4,73 3,63-4,75
Chat gay s6t Pat Dat Pat
Do vo tring Pat Pat Pat

Bang 14: két

qua danh gié chat lugng ché phdm bdo quan
& diéu kién 25°C

Lo 1 L62 L63
Othdng | 3thang | Othang | 3thang | Othdng | 3thang
womomprerg | 26 [ 0 [ s [ mr [ | s
Ham lugng tap B (%) | Khdngco | 0,01 0,03 0,19 0,12 0,1
pH 3,62-4,74 3,64-4,73 3,63-4,75
Chét gay sot bat bat Pat
Do vo tring Pat Pat Dat

Bang 15: két qué danh gia chat luong ché phdm béo quan
& diéu kién 25°C

Lo1 L62 L63
Gthang | 12thdng | 6thdng | 12thdng | 6thdng | 12thdng
5 97,52 97,22 99,3 99,0 98,24 97,18
0 , : , , , :
Ham lugng PTX (%) Tréngnga | Trangnga | Tringnga | Trengnga | Tringnga | Tréng nga
HamlingtapB (%) | 002 | 014 | 012 | 005 | 013 | 009
pH 3,62-4,74 3,64-4,73 3,63-4,75
Chét gay 6t Pat Pat Pat
B v tring Dat Pat Dat
TAP CHI
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Nhan xét: két qua khao sat sd bod cho thay, sau
12 thang bao quan & diéu kién nhiét d6 25°C, ché
ph&m bot dong kho pha tiém PTX van dat cac yéu
cau chét lugng (theo Annex 2 - WHO Technical
report series N0.953, 2009).

Két lua

Po tan clia PTX da dudgc cai thién bang hai
phudng phap: s dung dung mai trung gian Kolliphor
ELP phéi hgp véi acid citric nhadm lam tang dé 6n
dinh, va tao phuc véi HPBCD - phtc dugc 8n dinh
bdi cac chat nhu PVP K30, PEG 400, Tween 80.
Trén cd s& dd, hai ch& pham dung dich dam dac
va bot déng khd PTX pha truyén tinh mach dugc
bao ché thanh cong véi quy trinh bao ché, kha nang
phan b thuéc vao md déng vat thii nghiém (thd),
dd 6n dinh da dugc khao sat va danh gia sau 12
thang bao quéan & diéu kién thudng (8°C) va ldo hoa
cép téc (25°C) cho két qua tét, ché pham van dat
ham lugng va cac chi tiéu khac nhu pH, dé vo trung
va cam quan.

Tai ligu tham khao

[1] FDA (2011), Approved Drugs Therapeutic Equivalence,
31 Edition.

[2] Hiroki Hamada Kohji Ishihara, Noriyoshi
Masuoka, Katsuhiko Mikuni, Nobuyoshi Nakajima (2006),
“Enhancement of water-solubility and bioactivity of PTX using
modified cyclodextrins”, Journal of Bioscience and Bioengineering,
102(4), 369-371.

[3] Robert G. Strickley (2004), “Solubilizing excipients in oral
and injectable formulations”, Pharmaceutical Research, 21(2).

[4] The United States Pharmacopoeia (USP) 35.

[5] Thorsteinn Loftsson,
“Pharmaceutical Applications
Solubilization and Stabilization”,
Sciences, 85(10), 1017-25.

Marcuse Brewster (1996),
of Cyclodextrins.1. Drug
Journal of Pharmaceutical



