TRUONG PAI HOC DUQC HA NOI
BO MON BAO CHE

HOI NGH] KHOA HOC BO MON BAO CHE

BAO CAO KHOA HOC

HA NOI, THANG 4/2011




MUC LUC

Trang
NGHIEN CUU MOT SO YEU TO ANH HUONG DEN KHA NANG GIAI
PHONG PIROXICAM TU HON DICH NANO ..ot eeeeseeneeeeen. 1
Nguyén Thi Mai Anh
NGHIEN CUU ANH HUONG CUA MOT SO YEU TO BPEN SU GIAI PHONG
DUGQC CHAT TU VIEN PSEUDOEPHEDRIN 60 MQ ....vovvveeieeieiseseesesesenee e 9

Dinh Thi Hai Binh, L& Thi Ngoc Di¢p

NGHIEN CUU ANH HUONG CUA HYDROXYPROPYL-B-CYCLODEXTRIN
DEN DO ON BINH CUA PANTOPRAZOL ....ovvvereeeeieeeieeeeeeeieseses s, 16
Pham Xuén Chung

NGHIEN CUU PINH LUCONG ITRACONAZOL TRONG CHE PHAM VIEN
NANG BANG PHUONG PHAP VI SINH .....oovoveveeeieeeeeeeeeeeerereeeeeeseseeesesesereseeens 25
Tran Trinh Céng

VI CAU KIEM SOAT GIAl PHONG - KET DINH NIEM MAC VA UNG
DUNG TRONG CAl THIEN HAP THU ACICLOVIR QUA DBUONG TIEU
[OOSR 31
Vii Thi Thu Giang, Pham Thi Minh Hué, Nguyén Thu Hién

NGHIEN CUU BAO CHE NANO NHU TUONG NHO MAT DICLOFENAC

VA PANH GIA KHA NANG GIAI PHONG DUGC CHAT IN VITRO CUA
CHE PHAM ..ottt e et ee et e et ee e n e een e e en e een e e eenan, 40
Ding Thi Hién, Vii Ngoc Mai, Nguyén Tran Linh

NGHIEN CUU BAO CHE VIEN NEN CAPTOPRIL GIAI PHONG KEO DAI
BANG PHUONG PHAP DAP NHIEU LOP ..o, 49
Hoang Ngoc Ha, Pham Thi Minh Hué

MO HINH THU GIAI PHONG IN VITRO CUA DANG THUOC TOI PiCH
GIAI PHONG TAIDAI TRANG . ..o oottt ee et es s es e 59
Nguyén Thu Quynh

PREPARATION AND INVESTIGATION OF SELECTIVE ACCUMULATION
AND PDT EFFECTIVENESS OF LIPOSOMES LOADED WITH
PHOTODITAZIN oottt etev et etee et n et es et sttt et eneeet e ees e et eneeeens 69
Tran Thi Hai Yén

CHI MUGC TAC GHA oottt e et ee e et ee e nenees 73



HOI NGHI KHOA HQOC BO MON BAO CHE - 04/2011

NGHIEN CUU MOT SO YEU TO ANH HUONG PEN KHA NANG
GIAI PHONG PIROXICAM TU HON DICH NANO
Nguyén Thi Mai Anh

1. Pit van dé

Trong nhitng nim gan day, bao ché thubc dua trén cong nghé nano dang la mot
trong nhing bién phap day trién vong duoc quan tdm nghién ciu va (ng dung trong
nganh dugc. Cong nghé nay dugc xem nhu dem lai cugc cach mang trong linh vuc phat
trién thudc do tao ra dugc nhitng ché pham méi, hé dan thuéc méi dat hiéu qua diéu tri
vuot troi trén nhitng duoc chat sdn cd. Nhiing thanh céng néi bat tir cac thudc nano c6
duoc 12 do nhimg dic diém méi riéng biét cua cua tiéu phan nano lién quan dén giai
phong va hap thu dwoc chat. Tuy nhién, co ché giai phong dugc chat tir hé nano rat
phtic tap va quéa trinh giai phong phu thugc vao nhiéu yéu té: tir nguyén liéu, ta dugc
dén ky thuat bao ché. Do d6 chiing toi thyc hién dé tai: “Nghién ciru mét sé yéu té anh
hirong dén kha nang giai phéng piroxicam tir hén dich nano”.

2. Péi twong, nguyén liéu, phwong phap nghién ciru
2.1. Poi trong nghién ciku: piroxicam

2.2. Nguyén ligu: piroxicam (Px- Trung Quéc), tiéu chuan USP 30, Eudragid RS 100 va
alcol polyvinic (PVA- Btc). Mot sé dung méi, hoa chat tinh khiét héa hoc dung cho
bao ché va phan tich.

2.3. Thiét bi: May khudy Braul 4185 (Séc), may ly tm Sigma 3-18 K Satorius (D),
kinh hién vi dién tir quét FESEM Hitachi S-4800 (Nhat), kinh hién vi dién tu truyén qua
JEM 1010 (JOEL), may xéac dinh phan bé kich thuéc hat HORIBA LA-950, may HPLC
Spectra System Thermo, may do thé Zeta Phoremeter IV-CAD, RKIN ELME, hé théng
danh gia giai phong thudc qua mang Hanson Research, mang polysulfon 0,45 um, mang
cellulose acetat Sartorius 0,45 um. Mot sb thiét bi bao ché, kiém nghiém khéc.

2.4. Phwong phap nghién ciru
2.4.1. Ché tao va ddnh gid mét sé dac tinh cia hé nano piroxicam

Ché tao hé nano piroxicam bang phuong phép nhii hoa va bdc hoi dung méi sau
d6 danh gia hinh dang, kich thudc, cdu trdc tinh chat dién bé mat tiéu phan nano, xéac
dinh ham luong dugc chét trong hé nano [1]

Poéng kho hdn dich nano véi cac thong sb: dong lanh - 70°C trong 8 gid, lam khd
so cap & - 15°C, téc do gia nhiét 0,5°C/ 1 phut, thoi gian luu 20 gio, 1am khé thic cap ¢
30°C, téc do gia nhiét 0,25°C/ 1 phut, thoi gian luu 8 gid.

2.4.2. Bao ché hon dich nano piroxicam
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Hdn dich nano dugc bao ché bang phuong phap phan tan. Khao sat anh huong cua
cac thanh phan trong méi trudng phan tan dén do 6n dinh céu trdc hoa ly cua hén dich
dura vao toc do sa lang va hién tuong két tu tiéu phan.

2.4.3. Danh gid khd nang gidi phéng dwoc chdt
Céc diéu kién cu thé nhu sau:

Mang cellulose acetat, kich thudc 16 xdp 0,45 pm. Mbi trudng khuéch tan: dung
dich nuéc mat nhan tao (natri clorid 6,70g; calci clorid 0,08g; natri bicarbonat 2,00g;
nuéc cat vira da 1000ml [7]). Thé tich méi truong khuéch tan: 7ml. Nhiét d6 moi
truong: 34°C + 1. Dién tich bé mit khuéch tan: 0,8 cm?. Tdc do khudy: 400 vong/phuit.
Luong mau dem thir: 0,3 ml (twong tmg 1,5 mg dwoc chat). LAy miu sau mdi gio, xac
dinh lugng piroxicam giai phong bang phuong phap HPLC [1].

3. Két qua va ban luan.
3.1. Péng khé hé nano hén dich

Nhiéu béo cdo khoa hoc cho rang dong kho 1a giai phap toi uu dé loai hét dung
moi va tranh duoc hién tuong két tu tiéu phan, on dinh cau tric hat [2], [4]. Trong pham
vi nghién ctru nay, cac ta dugc tao khung dugc su dung la glucose, sorbitol, manitol va
PVA. Mau sau khi dong khé ¢ cau tric banh nguyén ven, thé chat xdp, do xp va kiéu
xbp khac nhau chtra céc tiéu phan hinh cau déu din, bé mit nhin va da sb hat co kich
thudc nho hon 1000 nm, ciu trac hat gdm hai phan: vo ngoai 1a polyme, nhan bén trong
13 duoc chat (Hinh 1).

RS —
M3 x2.00k SE(M,LAQ) 216/2009 20.0um 584834 BO.0KV $X0000  1va

(@) (b)

Hinh 1: Hinh dang, ciu triic cic tiéu phan trong hé nano

(@) Anh chup tir kinh hién vi dién tir quét,
(b) Anh chup tir kinh hién vi dién tir truyén qua
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Phan tich hinh anh chup qua kinh hién vi dién tr quét (Hinh 2) c6 thé nhan thay:
c4c tiéu phan dugc chat dugc phan tan déu trén ta duoc tao khung, khdng két dinh nhau,
phan tan dé dang trong nudc , dac biét 1a cac mau dong kho voi manitol va PVA. Vi vay
PVA va manitol dugc lya chon cho nhitng thi nghiém tiép theo.

R L
20.0um

(@) (b)

Hinh 2: Hinh anh céc tiéu phan trong hé nano sau khi déng kho
(a): PE dong kho véi manitol; (b): PE dong kho voi PVA
3.2. Bao ché hén dich nano

Hé nano sau khi ché tao duoc kiém tra ham lugng duoc chat biang phuong phap
sic ky long hiéu nang cao. Ham luong Px trong hé khoang 12%, . Cac miu nay dugc
bao quan & nhiét d6 phong (25-35°C, d6 4m 40-70%). Sau 3 thang, san pham khdng ¢
su thay d6i vé hinh dang, mau sic ctia banh dong kho, ham lugng duoc chit khéng thay
d6i, d& phan tan lai trong nudc va soi dudi kinh hién vi khdng thay c6 hién tuong két tu
tiéu phan. Hé nay duoc sir dung 1am nguyén liéu dé bao ché hdn dich.

Vi myc tiéu ban dau 1 han ché dén muc téi da hién twong két tu tiéu phan trong
moi truong long, hon dich da dugc nghién ciu xay dung cong thire nhu sau:
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Nano piroxicam twong ung voi 0,50
piroxicam

Acid citric monohydrat 0,29
Natri hydroxyd 01g
Benzalkonium clorid 0,02 ¢
Manitol 4,009
Nudc dé pha tiém vd 100 ml

Hinh 3: Tiéu phan nano phan tan trong

mdi truwong long

3.3. Khdo sat anh hwéng ciia mét sé thanh phan trong cong thize dén khd ning gidi
phéng dwoec chat tir hén dich

3.3.1. Anh huong cia nguyén liéu bao ché hon dich dén kha nang gidi phdong diroc chat

Bao ché hdn dich tir 2 nguyén liéu 1a hé nano dong kho chira manitol va hé nano
dong kho chtra PVA, danh gia kha nang giai phong duoc chat tir hdn dich theo phuong
phap trinh bay & muc 2.4.3. Két qua thé hién trén d6 thi giai phong thudc tir hdn dich
qua mang cellulose acetat trong hinh 4 cho thay hdn dich bao ché tir hé nano chira PVA
giai phong dugc chét rét it.
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Hinh 4: P6 thij giai phong piroxicam tir hdn dich bao ché dwa trén 2 hé nano véi ta
dwgce dong kho 1a manitol va PVA.

Mat khéc, khi quan sat nguyén liéu sau 6 thang, bot dong kho chira manitol khéng
thay ddi thé chat va cau trdc, trong khi d6 bot dong kho chira PVA giam do xbp, phan
tan trong nuéc khé khian hon, phan tich hinh anh chup qua kinh hién vi dién tr quét
nhan thay cau tric khdi bot thay d6i dang ké (Hinh 5). Nhu vay, ¢d thé néi PVA bi bién
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dbi trong qua trinh bao quan hoic co twong tac vai 16p vo Eudragit bao quanh tiéu phan
nano nén lam can tr¢ giai phong dugc chit. Do d6, hé nano dong kho st dung ta duoc
tao khung manitol duoc str dung dé bao ché hdn dich trong nhitng thi nghiém tiép theo.

‘l-"

IMS x2.00k SE(M) 4/1/2009

(@) (b)

Hinh 5: Hé nano dong kho chira PVA

(a): ngay sau khi bao ché
(b): sau 6 thang bao quan ¢ nhiét dd phong
3.3.2. Anh hwong cua chdt dién hoat dén kha néng gidi phéng diroc chat

Véi muc dich 1am ting kha ning thAm cua duoc chat qua mang, hdn dich nano
duoc bao ché vai mot sb ty 18 benzalkonium clorid (Ben.) khac nhau két hop véi sir
dung Tween 80. Két qua thir giai phong cho thiy, tai nhiing nong do Ben. Pa khao sét
(0,02%; 0,04%; 0,06%), lugng Px giai phong tir cac hon dich nano qua mang cellulose
acetat thay d6i khong dang ké. Khi két hop 0,02% Ben. véi 0,2% Tween 80, kha ning
giai phong ciia dugc chét tang 1én mot chit (két qua thé hién & do thi trén hinh 6).

3.3.3. Anh huong cua chit lam tang do nhét dén kha nang gidi phong dwot chdt

D6 nhét caa méi truong phan tan 1a mot trong nhitng yéu té quan trong quyét dinh
d6 on dinh ciu tric ly hda cua hdn dich va sinh kha dung caa thuéc nho mat. Trong noi
dung cua nghién ciru nay, hdn dich duoc bao ché vai mot sé ty 16 HPMC khéac nhau
(0%: 0,1%:; 0,3%:; 0,5% va 1 %). Thuc té thir giai phong thudc tir hdn dich (hinh 6) cho
thiy: trong nhitng mau da khao sat, Px duoc giai phong tir hdn dich chia 0,1 % HPMC
la cao nhat, céc hdn dich con lai, két qua thyc nghiém khac nhau khong dang ké, do do
nong ¢6 HPMC 0,1% duoc lya chon dé bao ché hén dich.
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Hinh 6: P6 thi giai phong piroxicam tir cac hdn dich nano c¢6 nong do
chat dién hoat khac nhau
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Hinh 6: Po thi giai phong piroxicam tir cac hdn dich nano chira ndng dé
HPMC khéac nhau

3.4. Pdnh gid khd nang gidi phéng dwoc chit qua mang sinh hoc

Giac mac mit tho duoc boc tach can than trong vong 1gid ngay sau khi tho chét,
rira sach, ngdm trong nudc mudi sinh 1y va dung dé thir giai phong thude trong vong 6 h
dé dam bao niém mac con trong suét va nguyén ven. Xac dinh lugng Px thim qua mang
bang phuong phap sic ky long hiéu ning cao.
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Hinh 7: P6 thi giai phong piroxicam qua giac mac mat thé boc tach
Véi két qua thé hién & hinh 7, lugng Px trong hdn dich chira Tween 80 tham qua
giac mac cao gap 3 lan so véi hdn dich khong chira Tween 80. C6 thé két luan rang:
chat dién hoat da thé hién rd vai tro 1am ting tinh thim cua dwoc chat qua mang sinh
hoc do lam thay dbi tinh chat cia mang.
4. Két luan

Véi cac két qua da khao st & trén, chang tdi lva chon duoc cong thic hdn dich
nano giai phong duoc chit twong dbi tét véi nhitng thanh phan nhu sau:

Nano piroxicam tuong (rng Voi 0,5 g piroxicam
Acid citric monohydrat 0,2¢g

Natri hydroxyd 0,1g
Benzalkonium clorid 0,02 g

Tween 80 029

Manitol 4,009

Nudc dé pha tiém vd 100 ml

Tai liéu tham khao

1. Nguyén Thi Mai Anh va cong su, “Nghién ctu bao ché va danh gia mot sé dic
tinh cua hé nano piroxicam”, Tap chi diroc hoc (2009), s6 8/2009, trang 50-53.
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NGHIEN CUU ANH HUONG CUA MOT SO YEU TO PEN SU
GIAI PHONG DUQC CHAT TU VIEN PSEUDOEPHEDRIN 60 mg
Dinh Thi Hai Binh, Lé Thi Ngoc Diép

Dbat van de

Pseudoephedrin c6 tac dung co mach 1am giam sung huyét, thuong duoc két hop
v6i mot sb hoat chit khac dé ting hiéu qua diéu tri bénh viém mii di ung
Pseudoephedrin thuong dung dudi dang mudi sulfat hoac hydroclrid, dé tan trong nudc,
c6 thoi gian ban thai ngan (khoang 5-8 gid), néu bao ché dudi dang tac dung kéo dai s&
nang cao duoc hiéu lre diéu tri, giam tac dung khong mong muén. Bé gdp phan tao ra
dang thudc méi cho pseudoephedrin, ching toi tién hanh nghién ctu khao sat anh
huong caa mot s6 yéu té dén sy giai phong duoc chat tir vién pseudoephedrin 60mg giai
phong dugc chit cd kiém soat bao ché dudi dang cdt hoa tan.

Nguyén liéu, thiét bi va phwong phap nghién ctru

Nguyén li¢u: pseudoephedrin sulfat, hydroxypropyl methyl cellulose 100K
(HPMC 100K), lactose, magnesi stearat, talc dat tiéu chuan duoc dung; cac hoa chat
khac dat tiéu chuan tinh khiét phan tich.

Thiét bi nghién cizu: may dap vién do luc nén Pye Unicam, may dap vién tam sai
KP - 2, may thtr d6 hoa tan ERWKA DT 60 (Puc), may do d6 cung cua vién nén
ERWEKA TBH20 (Puc), may do quang UNICAM UV3000, may do do tron chay
ERWEKA GWF (DPuc), may do ty trong biéu kién ERWEKA SVW, may do d6 mai
mon ERWEKA TA10 va cac thiét bj bao ché, phan tich khac.

Phwong phap nghién ciru
Phwong phdp bdo ché vién

Dugc chét va ta duoc duoc tron déu. Ray qua ray 250 nm. H3n hop bot dem dap
trén may dap vién Pye Unicam véi chay co duong kinh 8 mm. Khi khao sat ¢ qui mé
|6n hon, vién duoc dap bang may dap vién tam sai KP — 2. Panh gia hdn hop bot trude
khi dap vién: d6 am, do tron chay, khdi luong riéng biéu kién cua bot, chi sé nén caa
bot. Panh gia mot s6 chi tiéu vién nén: do cing, d6 mai mon, d6 ddng déu khéi luong
vién.

Thir nghiém hoa tan

Str dung may thir hoa tan ERWEKA DT60 vai cac théng sé sau:

- Méy canh khuay, toc do khuay 50 vong/ phut

- M61i trudng hoa tan: 900ml dém pH 6,8

- Nhiét 6 méi truong: 37°C +0,5



HOI NGHI KHOA HQOC BO MON BAO CHE - 04/2011

- Thai gian thir 12 gio, 1dy mau dinh lwong sau 1 gio, 2 gio, 4 gio, 6 gio, 8 gio, 12
gio. Xac dinh luong pseudoephedrin hoa tan theo phuong phap do quang tai
budc song 266 nm

Thiét ké thi nghigm

B4 tri thi nghiém theo phwong phap hop tur tai tim véi su tro gidp cta phan mém

MODDE 5.0.
Két qua nghién ciru va ban lun

M® hinh bao ché vién pseudoephedrin giai phong duoc chit ¢6 kiém soat duoc lya
chon trong nghién ciru 13 dang cdt hoa tan. Dwa vao céc tai liéu tham khao, dé danh gia
anh huong cia mot sé yéu t6 toi sy giai phong duoc chit tir vién ching tdi lva chon
cong thirc co ban cho vién pseudoephedrin nhu sau:

Pseudoephedrin sulfat  60mg

HPMC 100K (mg) thay doi
Lactose (mg) thay doi
Magnesi stearat 3 mg
Talc 7 mg
Lyc dap vién thay doi

Trong d6: HPMC 100K 1a ta duoc tao cbt, kiém soat giai phong pseudoephedrin
theo co ché truong nd tao thanh hang rao gel 1am cham téc do giai phong duoc chat.
Lactose la ta dugc don gilip cho qua trinh dap vién duoc dé dang hon, vién dam bao do
bén co hoc, tan trong nudc tao kénh khuéch tan ting giai phong dugc chat. Magnesi
stearat, talc: ta dugc tron cai thién do tron chay cua khdi bot, chéng dinh chay cbi, 1am
bé mit vién bong dep.

Khao sat mét s tinh chat han hep bér truedc khi dép vién

Do am: 2,54 + 0,20 %.
Do tron chay: 43 + 0,48 (g/s). Bot tron chay tot.
Khdi lugng biéu kién: 0,49 + 0,04 (g/ml).
Chi s6 nén: chi s6 nén trung binh ctia bot 13 15,9 + 1,4%.
Khdo sat mot s6 tinh chat ciia vién
e (Cam quan: vién hinh try det, mau tréng, cung chic, bé mat bong dep, canh va
thanh vién lanh lan.
e D) mai mon: do mai mon trung binh dat 0,67 £ 0,02%.
e Do cling: d cliing trung binh khoang 8,4 + 0,2 kP.
e Do dong déu khéi luong: 365 + 9,15 mg, tat ca cac mau déu nam trong khoang
cho phép (£ 7,5%).

10
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e Ham lugong duoc chét trong vién: ham luong trung binh 1a 95,13 £+ 0,26% so v&i
ham lugng 1i thuyét.

Phuong phép bao ché dap thang cé thé ap dung duoc do khi tron dugc chét voi
cac ta dugc, bot tao ra co do tron chay va kha nang chiu nén tét. Vién bao ché cé dic
diém chic bén, bong dep, khong bi bong mit, st canh. Do HPMC 100K rét d& hat 4m
cho nén qua trinh bao ché phai duoc thuc hién trong méi truong c6 d6 4m thap. Su khéc
nhau vé kich thudc tiéu phan va diéu kién bao ché do am thap dan téi viéc ting luc hut
tinh dién giira c4c tiéu phan, do d6 kho tron ddng nhat. Bé khic phuc nhuoc diém nay,
trong qua trinh bao ché phai chl y nhiéu téi cong doan nghién va tron bot vi néu khdng
phan b6 dong déu duogc chat va ta dugc dic biét 1A HPMC 100K thi s& danh huong rat 1on
dén sy dong déu giai phong dugc chit gitra cac mau vién, cac 16 mé. Ngoai ra trong qué
trinh déap vién, dé dam bao sy dong nhét gitra cA&c mau vién can chu y dén thoi gian nén.
Trong nghién ctru nay, thoi gian cho tat cac mau vién 1a 10 giay.

Thiét ké thi nghiém va két qua thec nghiém

Qua tham khao tai liéu va nghién ciu sang loc nhan thiy cac ta dugc HPMC
100K, lactose va luc dap vién Ia nhirng yéu té anh huong nhiéu dén s giai phong duoc
chat cua vién, duoc lya chon 1am bién dau vao. Ky hiéu va cac muc caa bién doc lap
trinh bay ¢ bang 1.

Bang 1: Ki hiéu va cac mirc cia bién dc 1ap

Bién dc lap Kihigu | Cac mitc ma hoa

-0, -1 0 1 A
HPMC 100K (mg) X1 35 70 105 140 175
Lactose (mg) X2 0 35 70 105 140
Luc dap vién (kg) X3 500 1000 1500 2000 2500

Lya chon bién phu thudc 1a % giai phong dugc chat khoi vién tai cac thoi diém
ldy mau, ki hiéu 12 Yi (voi i = 1 gio, 2 gio, 4 gio, 6 gio, 8 giv, 10 gio, 12 gio).

Thiét ké thi nghiém bang phuong phéap thiét ké hop tm nho phan mém MODDE
5.0 thu dugc 16 thi nghiém nhu sau:

Bang 2: Bang thiét ké thi nghiém

Cong thire | X1 X2 X3 Coéng thire | X1 X2 X3
CT1 -1 -1 -1 CT9 -2

CT2 1 -1 -1 CT10 2

CT3 -1 1 -1 CT11 0 -2

CT4 1 1 -1 CT12 0

CT5 -1 -1 1 CT13 0 -2
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Cong thire | X1 X2 X3 Cong thie | X1 X2 X3
CT6 1 -1 1 CT14
CT7 -1 1 1 CT15
CT8 1 1 1 CT16

Tién hanh bao ché 16 cong thirc (m&i mé 100 vién) va thir hoa tan theo phuwong
phap bao ché di trinh bay, két qua thu duoc trong bang 3.

Bang 3: % dwoc chat giai phong tir vién pseudoephedrin sulfat 60 mg ciia cac
cong thirc thuc nghiém

TN % DC giai phong tai i gio

Y1 Y2 Y4 Y6 Y8 Y10 Y12
CT1 27,06 37,17 53,73 65,6 76,64 87,29 93,59
CT2 18,02 23,94 34,09 42,61 49,49 55,01 60,66
CT3 63,26 81,27 95,27 97,98 99,95 99,96 99,97
CT4 20,94 29,24 41,45 50,99 59,48 65,86 70,89
C5 25,15 35,57 48,44 59,38 68,94 75,72 82,79
CT6 15,86 21,19 29,45 37,68 42,86 47,88 52,96
CT7 66,12 85,47 96,63 98,2 99,52 99,95 99,98
CT8 19,25 25,86 38,95 47,79 55,67 61,92 67,77
CT9 80,37 86,56 99,44 99,33 99,39 99,65 100,04
CT10 16,34 23,41 34,7 42,83 49,52 56,22 62,9
CT11 19,22 28,25 41,23 51,28 60,63 68,66 76,21
CT12 68,79 76,56 86,27 93,47 99,4 99,31 99,27
CT13 32,01 41,04 54,88 63,78 71,6 79,11 86,73
CT14 18,13 26,5 39,27 50,13 58,83 65,24 72,17
CT15 15,2 23,34 35,54 45,72 53,55 61,32 68,5
CT16 15,74 22,7 35,21 46,23 53,69 60,79 68,07

Anh hwéng ciia céc bién dic |dp dén sw gidgi phéng dwec chat tir vién

X 1i s6 liéu bang phan mém INFORM 3.1. Tir d6 danh gia anh huong cia cac
yéu té: HPMC 100K, lactose, luc dap dén qua trinh giai phong dugc chét tir vién
pseudoephedrin sulfat 60 mg giai phong c6 kiém soat thdng qua gié tri R? cua qua trinh
luyén mang va phan tich mat dap. Céc thong sé cua qua trinh luyén mang duogc thé hién
o bang 4.
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Bang 4: Céc thong sb cia qua trinh luyén mang

Bién phu thugc S6 1an luyén R2 luyén
Y1 1000 99,6226
Y2 1000 97,845
Y4 1000 97,6655
Y6 1000 99,1094
Y8 1000 97,3281
Y10 1000 95,9082
Y12 1000 96,5942

Nhu vay R? luyén > 95% ching té bién doc lap va bién phu thudc 6 quan hé chat
ché véi nhau.

Anh huéng caa cac bién doc 1ap dén giai phong dugc chit tai cac thoi diém duoc
thé hién thong qua mot sé mat dap & cac hinh sau:

Hinh 1. Anh hwéng cia HPMC 100K va luc dap vién (khéi lwong lactose: 70 mg)
dén s giai phong pseudoephedrin sulfat tai thoi diém sau 1 gior
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104 .4+

90.7 —

77.01

63.33—

49.64

35

Lac.tosea4 112 147 HFMC 100K

Hinh 2. Anh hwéng cia HPMC 100K va lactose (luc dap vién: 1500 kg)
dén sw giai phong caa pseudoephedrin sulfat tai thoi diém sau 4 gio

103.17
92.8 —
82 49
F2.18

61.87

35

Lactose=? 142 147 HPMC 100K

Hinh 3. Anh hwéng cia HPMC 100K va lactose (luc dap vién: 1500 kg)
dén sy giai phong cia pseudoephedrin sulfat tai thai diém sau 8 gio

e Anh huong ciia HPMC 100K

Anh huong cua luong HPMC 100K dén % duogc chit giai phong thé hién & céc
mat dap (hinh 1., hinh 2. va hinh 3.): luong HPMC 100K tang, ti 1€ giai phong dugc
chat giam & tat ca cac thoi diém. Tuy nhién khi lwong HPMC ting tir 147 mg dén 175
mg, téc do giai phong cua pseudoephedrin sulfat giam cham. Diéu nay cé thé giai thich
1a do khi luong HPMC 100K dat dén mot mirc d6 nhat dinh, 16p gel hinh thanh da rat
viing chic, viéc tiang ti 18 HPMC 100K chi 1am giam nhe sy giai phong duoc chat. Mat
khéc, khi HPMC 100K giam dén khoang 60 mg thi giam luong HPMC 100K téc d6 giai
phong cua pseudoephedrin sulfat giam khong dang ké dic biét khi thoi gian giai phdng
duoc chit ting. Nguyén nhan c6 thé do HPMC 100K 14 ta dugc than nudc c6 ban chit
polyme, khi lwuong HPMC 100K tang, 16p gel tao thanh do truong no s€ day hon, lam
dugc chat khuéch tan ra ngoai méi treong giam di. Khi legng HPMC 100K thap thi 16p
gel tao thanh it, tic dung kiém soat giai phong mat dan.
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o Anh hwong cua lactose

Thay dbi lugng lactose anh hudng dén tdc d6 giai phong duoc chit do lactose tan
trong nudc tao kénh khuéch tan. Khi luong lactose thap (tir 84 mg tro xudng), lactose
hau nhu khéng anh huong téi te do giai phong duoc chat. Trong cdng thic lactose
déng vai tro 1a ta duge don, gidp cho quéa trinh dap vién duogc dé dang hon, vién dam
bao d6 bén co hoc dong thoi lam ting kha ning giai phong dugc chit cua vién.

e Anh huong cia lie ddp vién

Luc dap vién c6 anh huong dén su giai phong duoc chat tir vién. O khoang 1300
kg dén 2500 kg thi lec dap vién hau nhu khong anh huong dén tée do giai phong duoc
chat khoi vién. Nhung luc dap vién ¢ khoang tir 1300 kg dén 500 kg, téc do giai phong
dugc chat ting khoang tir 16,62% Ién 19,62% (¢ thoi diém sau 2 gio) cd thé do lec dap
vién thap vién tré nén xdp hon, do vy lam ting tdc d6 rd cua vién dan toi ting toe do
giai phong hoat chat.
Két luan

Céc yéu té nghién ciau: HPMC 100K, lactose va luc dap vién c6 anh huong nhét
dinh dén su giai phong duoc chat tir vién pseudoephedrin 60mg. Nguyén liéu tao cot
HPMC 100K c6 vai trd chinh trong viéc kéo dai giai phong dugc chit duoc va thay doi
luong cua ta dugc nay cé thé kiém soat dwoc su giai phong dugc chat tir vién
pseudoephedrin 60 mg.
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NGHIEN CUU ANH HUONG CUA HYDROXYPROPYL-p-
CYCLODEXTRIN PEN PO ON PINH CUA PANTOPRAZOL

Pham Xuan Chung

1. Pat van dé

Pantoprazol (PTZ) 1a mot chat thuoc nhém benzimidazol. Ciing gidng nhu céac
chat khac cuing nhoém, PTZ khong bén, d& bi phan huy trong mai truong acid [1],[9] nén
da co nhiéu bién phap duoc ap dung dé 1am ting do 6n dinh cia chliing nhu: sir dung ta
duogc kiém [10] hodc hdn hop ta dugc kiém [4], st dung cac chit chdng oxy hda, bao
ché dang vién bao tan trong ruét [6],[7],[8].[9] hoic dang ché pham dong khé... Muc
tiéu cua nghién ctu nay la danh gia anh huong cua hydroxypropyl-B-cyclodextrin dén
d6 6n dinh cua ché pham déng kho PTZ.

2. Nguyén liéu, thiét bi va phwong phap nghién ctiu
2.1. Nguyén li¢u

- Natri pantoprazol sesquihydrat, xuat xi: Ty Ban Nha, dat tiéu chuan Duoc dién
Chéau Au (EP6).

- Cac ta duogc: natri hydroxyd, manitol, arginin, dinatri EDTA (Trung Qudc),
hydroxypropyl-p-cyclodextrin (Trung Quéc) dat tiéu chuan nha san xuét.

- Céc hoa chat tinh khiét phan tich: acetonitril, natri dihydrophosphat, dinatri
hydrophosphat, dikali hydrophosphat va acid phosphoric (Merck), dat tiéu chuan nha
san xuat.

- NUt nhém (Viét Nam), nut cao su (buc), lo thuy tinh trung tinh (Puc), dat tiéu
chuan nha san xuat.

2.2. Thiét bj
- Méy déng khé LABCONCO.
- May loc mang SATORIUS véi mang loc ¢6 kich thuéc 0,2 um.
- M4y do pH Inonab pH 370.
- May sic ky long hiéu nang cao hiéu SHIMADZU 10AVP.
- Tu sy, ta vi khi hau CLIMACELL.
- May phan tich nhiét vi sai SETARAM DSC131.
2.3. Phwong phap nghién ciru
2.3.1. Phuong phap phdn tich nhiét vi sai (DSC)

Nghién ctu tinh chat nhiét hoc va twong tac hoa 1y cua PTZ véi ta dugc, tir d6 lua
chon duge cac ta duoc lam ting tinh 6n dinh cia hoat chat trong cong thac ché pham
déng khoé PTZ bang phuong phap phan tich nhiét vi sai (DSC). Vi cac diéu kién:

- Téc do quét: 10°C/phuit.
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- Khoang quét: 25 - 250°C.
- Mau chuan: nhém hydroxyd.
- Méi truong: khong khi.
2.3.2. Phwong phap dong kho
Bao ché ché pham déng kho PTZ 40 mg bang phuong phap dong kho voi céc
thong sb:
- bong lanh: -70°C, thoi gian: 6 gio.
- Sdy so cap: -15°C, thai gian: 20 gio, tbe d6 gia nhiét: 0,5°C/1 phdt.
- Sy thir cap: +25°C, thoi gian: 20 gio, toc do6 gia nhiét: 0,25°C/1 phut.
2.3.3. Phuong phdp sdc ky long hiéu ning cao (HPLC)
Xéc dinh ham luong PTZ va ty 1é tap chat trong ché pham ché pham dong kho
bang phuong phap HPLC. Vi cac diéu kién:
- Pha dong : Acetonitril va dém phosphat pH7.
- Cot HPLC: C18 (5 um) 4,6 x 150mm.
- Detector tir ngoai: budc sdng 290nm.
- Thé tich tiém: 20 pl.
- Téc do dong: Iml/pht.
2.3.4. Phirong phdp ldo héa cdp toc
Pénh gia mot sé chi tidu chit luong cua ché pham déng kho nhu: hinh thic cua
bot dong kho; mau sic, do trong cua dung dich pha lai; ham lugng PTZ, ty 1é tap
chat.Véi cac diéu kien:
- Cudng buc: trong ta 100°C.
- Trong tu vi khi hau: nhiét d6 40°C + 2, 6 am 755%.
- biéu kién phong thi nghiém: nhiét d6 25°C - 35°C, d6 am 55% - 85%.
3. Két qua nghién citu va ban luan
3.1. Két qud nghién ciru dnh hwéng cia hydroxypropyl-g-cyclodextrin dén d@é én d@inh
cua PTZ
Panh gia anh huong cua hydroxypropyl-p-cyclodextrin (HP-B-Cyd) dén do 6n
dinh cua PTZ trong cac hdn hop vat Iy M1, M2, M3 gém: PTZ, manitol va HP-B-Cyd
bang phuong phap DSC véi cac diéu kién duoc ghi ¢ phan 2.3.1. Két qua duoc trinh
bay trong bang 1 va hinh 1:
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Bing 1: Thanh phan hén hep vat ly Két qua hinh 1 cho thiy:

S n Puong nhiét cua cac hon
Thanh phan M1 M2 M3 i N

pha hop vat ly M2, M3 gom

Manitol (mg) 120 120 120 | PTZ, manitol, HP-B-Cyd c6

pic rong trong khoang 50-

PTZ (mg) 50 50 50 100°C (twong wng Vé6i su

méat nudc cua HP-B-Cyd),

HP-B-Cyd 50 150
p-Cyd (mg) moét pic thu nhiét manh

Ty l¢ PTZ: HP-p-Cyd 1:0 1:1 1:3 khoang 160-170°C (twong
ung dieém chay cua manitol),

mot pic toa nhiét khong dac
trung khoang 190°C (tuong
ung nhiét @ phan huy cua
= PTZ) c6 cuong do tuong
uwng (8mMW va 21,4mW)
thap hon so véi pic toa nhiét
cia PTZ trong hon hop M1
(53mW) va PTZ ty do
(130mW). Piéu nay co thé
= MBIt aB = = duoc giai thich nhu sau:
HP-B-Cyd 1a ta duoc c6 kha

Hinh 1: Pudng biéu di&n phan tich nhigt vi sai (DSC)  "ang on dinh cac hoat chat
ciia PTZ (1), manitol (2), HP-B-Cyd (3), khong ben, do tao ra cac

N . khung bao boc xung quanh
hon hep M1 (4), M2 (5) va M3 (6). phan tir hoat chat cho nén

han ché sy tiép xuc cua hoat chat véi moi truong xung quanh, tuy nhién day chi la hdn
hop vat ly nén van con cac phan tar PTZ tu do, trong qua trinh gia nhiét chi nhitng phan
tar PTZ tiép xtc voi HP-B-Cyd mai tao phtc hdn hop PTZ - HP-B-Cyd, hdn hop nay
bén viing véi nhiét hon so véi PTZ ty do trong khoang nhiét do da khao sat, do do
cudng d6 pic chi giam di nhiéu chir khdng mat, ddng thoi cuong do cua pic ciing phu
thuoc vao ty 1&é HP-B-Cyd co trong hdn hop.

Nhu vay, trong hdn hop vat 1y véi manitol va HP-B-Cyd, PTZ bén viing véi nhiét
hon, ty 1& HP-B-Cyd c6 trong hdn hop cang 16n, PTZ cang bén viing. Két qua nay ciing
phl hop véi nghién ctu cua M.EI-Badry va cong su vé anh huong cua ty 1& HP-p-Cyd
trong hén hop (omeprazol:HP-B-Cyd) dén d6 on dinh cia omeprazol (mot chét trong
nhém benzimidazol)[6].

3.2. Két qud ddnh gid anh hwéng ciia HP-B-Cyd dén dé on dinh cia ché pham déng
kho PTZ
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Trén co so két qua thu dugc tir phuong phap DSC véi hdn hop vat ly, tién hanh
bao ché ché pham déng kho PTZ v6i mau CT233 ¢6 HP-B-Cyd va mau CT234 khéng
c6 HP-B-Cyd. Mdi mé dong kho 200 lo theo cuing mot quy trinh.

3.2.1. Panh gid bang cam quan va bang phwong phdp HPLC

San pham sau khi dong khé duoc theo ddi trong diéu kién cudng buc, cu thé: Cac
méu duoc dé trong ta 100°C. M&i 2 gio, kiém tra hinh thirc, mau sac caa banh thudc;
mau sic, do duc cua dung dich pha lai voi 2,5ml nuéc cat pha tiém; ham luong hoat
chat va ty Ié tap chat duoc xac dinh bang phuong phap HPLC. Két qua duoc trinh bay
trong bang 2 va 3:

Bang 2: Anh hwéng caa HP-B-Cyd dén hinh thirc bdt va dung dich pha lai caa ché

phiam déng khé PTZ
Thoi Bot dong kho Dung dich pha lai
gian CT233 CT234 CT233 CT234
0 gio Hinh béanh thudc, trang, | Hinh béanh thudc, trang, | Trong, khong | Trong, khéng
min min mau mau
Sau 2| Hinh bénh thudc, trang, | Hinh béanh thudc, trang, | Trong, khong | Trong, khéng
gio min min mau mau
Sau 4 | Hinh béanh thudc, tring, | Hinh banh thudc, Trong, khong | Trong,  mau
gio min vang, khong min mau vang nhat
Biang 3: Anh hwéng cia HP-B-Cyd dén d¢ 6n dinh Két  qua
ciia ché phim déng kho PTZ bang 3 cho
i aian | Ham luong (%) PTZ Ty 16 (%) tap chét tri"j‘y' ;"j‘“ 2
d CT233 CT234 CT233 CT234 gigu ekiéz
O gio 103,01 104,92% 0,06% 0,09% . j
— cuong buc
Sau 2 gio 99,51 99,05% 0,71% 1,32% (hict  do
So séanh | Giam 3,50% | Giam 5,87% | Tang 10,8 lan | Tang 14,6 lan 1000'0) '
Sau4gio | 97,96% 95,73% 1,56% 4,51% ham l'u,on g
Sosanh | Giam 5,05% | Giam 8,19% | Tang 26 lan | Tang 50,1 lan PTZ trong

san pham pha ché theo cong thirc 233 giam it hon so véi san pham dong khé theo cong
thirc 234 (3,05% va 5,87%), trong khi ty 1¢ tap chat bj phan huay ciing it hon (0,71% -
tang 10,8 1an va 1,32% - tang 14,6 1an). Sau 4 gio, tuong tng 1a (5,05% va 8,19%) va
(1,56% - tang 26 1an va 4,15% - tang 50,1 1an).
3.2.2. Pdnh gid bang phwong phdp DSC

CAac san pham dong kho theo cong thic 233 va 234 duoc danh gia bang phuong
phap DSC véi cac diéu kién duoc ghi ¢ phan 2.3.1. Két qua duoc trinh bay trong hinh 2:
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Két qua hinh 2 cho thay: Puong nhiét
cua san pham dong khé theo cac cong
thirc 233, 234 déu cho pic thu nhiét tai
khoang tir 160-170°C twong ung voi
@ nhiét do nong chay manitol (cuong do

’ twong wng 13-90mW va -138mW) va
ngay sau khi nong chay la mét trang
thai toa nhiét khong dac trung (tuong
quan véi nhiét do phan hay cua PTZ -
190°C) véi cuong do twong (tng 34mwW
Nhigt 8 ‘ va 80mW, chiing té sau khi dong kho
PTZ khong con & dang tinh thé ma da

Hinh 2: Pwong biéu dién phan tich nhiét  chuyén sang dang vo dinh hinh. Tuy
vi sai (DSC) cia PTZ (1), manitol (2), nhién, cuong do cua cac pic trén duong
HP-B-Cyd (3), bét dong khé cia cong nhiét cia san pham dong kho theo cong
thirc 234 (4) va 233 (5) thirc 233 déu thap hon cuong d6 céc pic

tuong Gng trén duong nhiét cta san

phdm dong kho theo cong thuc 234.

Nhu vay, két qua tir phuong phap DSC phu hop véi két qua thu dugc tir phuong
phap HPLC, ca hai phuong phap déu cho thiy bot dong kho theo cong thirc 233 bén
viing vai nhiét hon bot déng kho theo cong thire 234, diéu nay chang to ring HP-B-Cyd
da lam tang do on dinh véi nhiét caa ché pham dong kho PTZ.

Két qua nay cling phu hop vai nghién cau caa mot sb tac gia trén thé gioi vé anh
huong cua HP-B-Cyd vai mot sé chét trong nhém benzimidazol [2],[3],[4]1.[6].

Tir két qua thu duoc, cac mé tiép theo sir dung HP-B-Cyd 1am ta duoc dé 6n dinh
ché pham déng kho PTZ.

3.3. Két qud nghién ciru dnh hweng cia ty 16 HP-B-Cyd dén dp on dinh ciia ché pham
dong kho PTZ

Tién hanh déng kho véi cung mot quy trinh k§ thuat cac cong thirc c6 cing ta
duoc kiém, ta duoc tao khung, ta dugc Chéng oxy hoa, nhung str dung lugng HP-B-Cyd
khéc nhau:

Bang 4: Khéi lwong HP-B-Cyd sir dung trong céc cong thirc ché pham dong kho

PTZ
Cong thwe | 3061 | 3063 | 871 | 872 | 873 | 3182 | 2872 | 1971 | 1972 | 1973 | 1974 | 1975
Khéi lwong
HP-B-Cyd | 50 | 100 | 150 | 200 | 300 | 350 | 400 | 450 | 600 | 750 | 900 | 1050
su dung (mg)

3.3.1. Panh gid bang cam quan va bang phwong phdp HPLC
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V& cam quan

- Cac méu pha ché theo cong thic 1972; 1973; 1974; 1975 khong dong lanh
khong thanh hinh béanh thubc hozc banh thudc ¢ bé mat khong min, ¢ tach 16p, khong
x6p (cong thie 1971). Vi vdy, cac san pham sau déng kho theo cac cong thic nay
khéng tién hanh danh gia cac chi tiéu khac.

- San phém sau khi dong kho theo cac cong thuc 3061; 3063; 871; 872; 873,
3182; 2872 ¢4 hinh banh thudc dep, min, cho nén tiép tuc danh gia cac chi tiéu khac nhu
ham luong hoat chét, ty I¢ tap chét. Tién hanh 1o hoa cudng bic véi cac diéu kién nhu
& phan 2.3.4. Két qua duoc trinh bay trong bang 5 va hinh 3:

Bang 5: Ham lwong (%) PTZ va ty 1é (%) tap chét cia ché pham déng khé PTZ
trong cac cong thirc

Thoi gian | CT3061 | CT3063 | CT871 | CT872 | CT873 | CT3182 | CT2872
0 gio 100,01 | 99,89 | 106,70 | 102,30 | 106,70 | 100,08 | 107,6
Sau 2 gio 9551 | 96,38 | 103,49 | 99,28 | 104,14 | 97,95| 105,55
Ham luong | S0 sanh 4,50 351| 321| 302| 256 2,13 2,15
(%) (giam %)
pantoprazol | g4, 4 gy 93,96 | 94,33 | 102,20 | 98,30 | 103,19 | 97,06 | 104,48
So sanh
(gidm %) 6,05 556| 450| 400| 351 3,02 3,12
0 gio 0,12 03| 012| 02| 0,09 0,08 0,09
Sau 2 gio 1,21 1,13 1,01| 099| 0,59 0,43 0,51
T 16 (%) ?I%n) sanh | 10,08 8,69| 842| 825| 6,56 5,38 5,67
tap chat
Sau 4 gio 2,51 200 171| 153| 1,01 0,89 0,91
So‘ sanh
(Ian) 20,92 | 1538| 14,25| 12,75| 11,22| 11,13 | 1011
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—&— Sau 2 gio

—=#— Sau 4 gio
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Lwong HP-B-Cyd sir dung wong HP-B-Cyd str dung

0 50 100 150 200 250 300 350 400 450

(a) (b)

Hinh 3: Db thi biéu dién sw phu thudc cia ty 1¢ tap chat va dé giam ham hrong
PTZ vao lhrong HP-B-Cyd trong thanh phan ché pham déng khé PTZ
(a). Do giam ham lwong PTZ sau 2 va 4 gio
(b). Ty 1é tap chat trong bér dong khé sau 2 va 4 gio

Két qua trén cho thdy voi cung thanh phan trong céng thirc, d6 6n dinh cua ché
pham dong kho PTZ 40mg phu thudc vao lugng HP-B-Cyd sir dung. Luong HP-B-Cyd
sir dung cang nhiéu d6 6n dinh cua ché pham dong khé PTZ cang cao. Véi luong HP-B-
Cyd sir dung 1a 50mg/lo, san pham dong kho sau 2 gio dé & nhiét 6 100°C, ham luong
PTZ trong san pham pha ché theo cong thirc 3061 giam (4,5%), ty 1é tap chat (1,21% -
tang 10,08 1an), sau 4 gio, twong tng 1a (6,05%) va (2,51% - tang 20,92 1an). Trong khi
d6 néu lugng HP-B-Cyd sir dung 1a 350mg/lo, san pham déng kho sau 2 gio dé & nhiét
d6 100°C, ham lugng PTZ trong san pham pha ché theo cong thuc 3182 chi giam
(2,13%), ty 1& tap chat (0,43% - tang 5,38 1an), sau 4 gio, tuong ung la (3,02%) va
(0,89% - tang 11,13 14n). Tuy nhién, néu tiép tuc ting luong HP-B-Cyd st dung trong
cong thic thi khong nhimg do 6n dinh cua ché pham dong khé PTZ khong ting (nhur
san pham bao ché theo cong thirc 2872) ma con khong déng khé dugc (nhu dung dich
pha ché theo cac cong thuc 1972; 1973; 1974; 1975) hoac hinh thic xau (khéng thanh
hinh béanh thubc, khdng x6p) nhu san pham dong kho theo cong thirc 1971.

3.3.2. Pdnh gid bang phwong phdip DSC

Cac san pham déng kho dugc danh gia bang phuong phap HPLC ddng thoi ciing
dugc danh gia bang phuong phap DSC véi céc diéu kién duoc ghi & phan 2.3.1. Két qua
dugc trinh bay trong hinh 4:
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Két qua hinh 4 cho thiy: Puong nhiét cua
san pham dong kho theo cac cong thuc
3061; 871; 873; 3182 déu khéng cd pic
phan huy cta PTZ, tuy nhién cuong do cua
cac pic thu nhiét khac nhau phu thuoc vao

e vﬁ/\ﬁJ A luong HP-B-Cyd c6 trong cdng thuc, trong

" d6 bot dong kho theo cong thirc 3182 (sur

‘ = dung HP-B-Cyd 350mg/lg) c6 cuong do
pic thap nhat.

Nhiét do

Hinh 4: Pudng biéu dién phan tich nhigt Vi Nhu vay, két qua tir phuong phap DSC
sai (DSC) caa PTZ (1), manitol (2), HP-B-  ciing phu hop véi két qua thu duoc tir
Cyd (3), bot dong kho theo cong thirc 3061 phuong phap HPLC, ca hai phuong phap
(4), 871 (5), 873 (6) va 3182 (7). déu cho thiy bot dong kho theo cong thic
3182 sir dung HP-B-Cyd 350mg/lo bén
viing véi nhiét hon ca, diéu nay ciing phu hop véi két qua nghién ciu anh huong cua ty

16 HP-B-Cyd dén do 6n dinh cua PTZ trong hdn hop vat ly.

4. Két luan
Tir nhitng két qua nghién ciru, thyc nghiém thu dugc, rat ra mot s6 két luan:

- HP-B-Cyd 1am ting d6 6n dinh PTZ. Tuy nhién, mutc d6 6n dinh phy thudc vao
luong HP-B-Cyd c6 trong cong thirc. Trong nghién ctru ndy, ché pham déng kho PTZ
40mg 6n dinh hon ca khi sir dung 350mg/lo HP-B-Cyd.

- Két qua danh gia do 6n dinh cua ché pham dong PTZ biang phuong phap HPLC
phu hop v6i két qua tir phuong phap DSC.

Summary

Hydroxypropyl-p-cyclodextrin increase the stability of pantoprazole in lyophilized
powder. However, the stability depends on the proportion of hydroxypropyl-p-
cyclodextrin in the formulation. The research indicates that, pantoprazole lyophilized
powder is the most stability with hydroxypropyl-p-cyclodextrin 350mg/vial. The
pantoprazole stability were evaluated by method DSC and HPLC.

A formulation consists of pantoprazole sodium sesquihydrate, sodium hydroxide,
mannitol, disodium EDTA, hydroxypropyl-p-cyclodextrin with reasonable proportion
and water for injection were improved. Pantoprazole lyophilized powder was prepared
in laboratory scale, each batch comprised 200 vials.
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NGHIEN CUU PINH LUQNG ITRACONAZOL TRONG
CHE PHAM VIEN NANG BANG PHUONG PHAP VI SINH

Tran Trinh Cong

Pit van dé

Itraconazol 1a mot tac nhan khang nim, cé hoat tinh phd rong, thuéc nhém triazol.
Vién nang itraconazol (ITZ) uéng, ham lugng 100mg, c6 sin trén thi treong Vit Nam:
sporal (Janssen, san xuét tai Thai Lan), itcon (An Do), Fungex (Lién doanh),... Khi ham
lugng ITZ thép hon so vai ghi trén nhan, hoa tri li¢u sé khong dat hiéu qua diéu tri, gay
hai cho stirc khoe bénh nhan.

Cac nghién ctru dinh luong 1TZ bang phuong phép vi sinh (Bioassay) trudc day
chu yéu chu yéu 1a xay dung va tham dinh phwong phép dinh lwong ITZ trong huyét
thanh bang Bioassay va HPLC, chua thay c6 ¢ ché pham vién nang. Phuong phap
Bioassay c6 thé cho ching ta biét cac thay doi nho, tinh vi cia dugc chit, khong thé
chimg minh duoc bang phuong phap hoa 1y. Bioassay cho phép danh gia hoat luc cia
ITZ, mot yéu t6 quan trong trong viéc kiém nghiém khéng sinh.

Dé xac dinh hoat lyc khang sinh bang phuong phap khuéch tan trén thach c6 thé
4p dung mo hinh duong thang song (Parallel-line model) [1, 4, 5, 6, 8] va md hinh
duong chuan [2, 3].

Muc tiéu cua phuong phap nay 1a xay dung va tham dinh mot phuong phap vi
sinh dé xac dinh hoat luc cua ITZ trong céc ché pham vién nang thuong mai.

Nguyén li¢u va phwong phap

Céc thudc thi va nguyén liéu: Chuan tham chiéu ITZ nhap khau tir An Do. Cac
vién nang cung sporal (100mg) cia hing duoc pham Janssen, san xuit tai Théi Lan,
mua & ngodi thi truong. Nudc cat 2 lan duoc dung trong phan tich. Dimethylsulfoxid
(DMSO) tiéu chuan phan tich, Trung Qudc.

Pha dung dich chudn:

Dung dich chuan me 160ug/ml: can chinh xac 8mg chuan tham chiéu, pha vao
binh djnh m&c 50ml bang DMSO. Pha tiép bang DMSO dé duoc dung dich 16 pg/ml.
Tir dung dich nay pha lodng bing nuéc cit tiét trung dé c¢6 dung dich 1,6 pug/ml, duoc
dung dé pha long gap doi ké tiép t6i 0,1 ug/ml.

Céc ndng do chuan: 1,6 (S1); 0,8 (S2); 0,4 (R: néng d6 tham chiéu); 0,2 (S4) va
0,1 (S5) ug/ml.

Pha dung dich thtr gbc cua vién nang 160 pg/ml twong tu chuan téi nong do 0,4
ng/ml (twong tw ndng d6 tham chiéu R). Cac ndng do chuan va thir dugc pha ngay trude
khi thr.

25



HOI NGHI KHOA HQOC BO MON BAO CHE - 04/2011

Chung thir: Candida albicans ATCC 10231 duoc nudi ciy trén méi truong thach
nghiéng SDA 2%, bao quan & 4°C. Tru6c khi sir dung, cdy truyén ching sang moi
truong thach nghiéng SDA méi, 0 ¢ 28°C, trong 24h. Sau giai doan nay mot lugng nho
nidm men dugc chuyén vao dung dich nuwéc mubi sinh 1y da tiét tring va do truyén qua
(trén may quang phd UV-VIS 1900) duoc hiéu chinh téi 85%, ¢ A 520nm (twong duong
1-5x10% CFU/mI) [2, 9]. Pha lodng tiép hdn dich trong 15ml SDA (dugc dun chay &
45°C), dé dat duoc nong do6 cudi cung 1-5 x 10° CFU/m.

Céc dia Petri kich thuéc 100 x 20mm, gdm mot 16p nén (8ml mai truong SDA)
duoc cho vao céac dia trudc khi thir dé tao sy quan sat dé dang ving tc ché. Sau khi 16p
nén dong ran, 16p chung (15ml) duoc rét 1&n bé mit caa 16p nén. Cho thach dong rin &
nhiét d6 phong 10-15 phat. Sau dé duc cac giéng duong kinh 6mm & 6 diém trén dia
Petri theo so dd thir 5x1 (hinh 1) [2, 3]. Nam dia Petri dugc dung trong phép th, tién
hanh thtr dong thoi nong do tham chiéu R véi mdi ndng do chuan hoac cac nong do thir.
60ul cia mbi nong do chuan hoic thir dugc cho vao cac giéng riéng biét. Cac dia duoc
1l & 28°C, 24h. Po vong tc ché bang thudc kep caliper (46 chinh xac 0,01 mm). Céac dia
thir duoc 13p lai 3 1an (twong tng voi 15 dia trong mdi lan thir), cho 9 két qua do cua céc
nong d6 chuin Si, Sz, Ss, Ss va mau thir T. Nong do R dugc thir 45 lan dé hiéu chinh
cac s6 liéu trong tat ca cac dia.

Hinh 1: So dé thir 5x1

Céc diéu kién thuc nghiém d3 néu trén voi cac théng sb sau:
- Thoi gian u: 24h.
- Nhiét d6 u: 37°C.
- Nbng do chang 1-5x10° CFU/m.

Hiéu chinh vuing i#c ché (1Zc) bang néng dé tham chiéu R

Trung binh cua tat ca cac lan do cuia ndng do R (trong tat ca cac dia) dugc dung dé
hiéu chinh cac gia tri cua cac ving tc ché trong mdi dia riéng biét. Bé hiéu chinh sé liéu
thu dugc, ing dung phuong trinh (Lima et al., 2009): 1Z. = I1Z + (Ra - Rs), trong do:
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- 1Zc: gi& tri ving wc ché dugc hiéu chinh.

- 1Z: gia tri trung binh caa ving ¢ ché cia mau chuan hoic miu thir trong
dia nghién cuu.

- Ra: trung binh cua céc gia tri ving tc ché cua nong d6 R trong tat ca cac
dia (45 gia tri).

- Rs: trung binh cta céc gié tri viing wc ché ciia nong do R, trong dia nghién
cau (9 gid tri).

Phan tich sé liéu bang viéc xay dung duong chuan ty 1& gitta logio ndng do
itraconazol va duong kinh ving ¢ ché; phuong trinh duong cong dat duoc bang viéc
phan tich hdi qui.

Céc ndng d6 cua dung dich thir dugc xac dinh bang phwong trinh duong chuan.
Thdm dinh phwong phdp

Phuong phép thir vi sinh d3 dugc tham dinh bing viéc danh gia do tuyén tinh, do
chinh x4c va do ding theo cac budc duoc mo ta trong cac husng dan Q2 (R1) cua IHC:

- B¢ tuyén tinh: 5 ndng d6 chuan tham chiéu da duoc ther (1,6; 0,8; 0,4; 0,2 va 0,1
ng/ml). Pudng chuan ty Ié gitta log10 ndng do ITZ va K (Puong kinh) ving tc ché da
duoc thiét 1ap. Cac sb liéu thu dugc qua phéan tich hdi qui bang phuong phép binh
phuong ti thiéu.

- P¢ chinh xac: d6 chinh xéc trong ngay di dugc danh gia bang phan tich sé liéu
cta 6 lan lap lai cua cac dung dich ITZ (n=6), & 100% cua néng do6 thir (0,4ng/ml).
Tuong tu, d6 chinh xac khac ngay dugc danh gia vao 2 ngay tiép theo (n=12). Nong do
ITZ trong c4c mAu vién nang va do léch chuan twong d6i (R.S.D.) di dugc tinh toan.

- D¢ diing: Do dung: duoc xac dinh bang viéc thém cac luong da biét caa chuan
tham chiéu 1TZ (0,1; 0,2 va 0,3 pg/ml) vao mét dung dich thir (0,2 pg/ml) vao dau qua
trinh phén tich, twong duong véi 75; 100 va 125% nong do thir (0,4 pg/ml). Mi mirc do
thir dwoc chuan bi 3 1an va dugc thir nhu mé ta & trén. Xac dinh phan trim tim lai coa
ITZ.

Két qua va thao luan

Xay duwng phwong phdp: trong nghién ctru ndy chung toi di xdy dung va tham
dinh phuong phép thir vi sinh, dé xac dinh ham lwong ITZ trong ché pham vién nang.
Sy chuan hoa cac diéu kién thuc nghiém 1a yéu té quan trong dé dat duoc cac két qua
lap lai va dang tin cdy: 16p nén, nhiét do thir (37°C), thoi gian u (24h), chung nam thir
(C. albicans ATCC 10231), néng d6 chung (1-5x10° CFU/mlI). Thiét ké thuc nghiém sir
dung 6 giéng/dia nhu so dd trén d3 tao ra do léch thép hon, do cac vung uc ché duoc
hiéu chinh qua vuing trc ché R. Nong d6 ching 1-5 x 10° CFU/ml d3 cho ving tc ché
sic nét nhat, khi so sanh véi cac nong d6 chung 10° va 10* CFU/mI hoic 16n hon (da
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cho céc vung wc ché khong rd nét). Cac ving Gc ché thu dugc rd nét trong diéu kién
thir. Céc giéng 13p lai 3 lan cho cac PK (duong kinh) ving tc ché khéc nhau trong
pham vi 1mm. Trung binh céc gia tri viing wc ché hiéu chinh caa cac nong do chuan la
20,0 (S1); 18,13 (S2); 15,13 (R); 13,25 (S4) va 11,18mm (S5). Puong chuén ty I¢ da
duoc xay dung véi gia tri trung binh r2 = 0,9939. DMSO & ndng d6 cudi cung (10%)
khong anh huang toi sy phat trién caa chung C. albicans ATCC 10231.

Tham dinh phwong phap Bioassay

P tuyén tinh: dat dwoc mdi quan hé tuyén tinh (r>= 0,9939) giira cac nong do ITZ
va DK vung tc ché trong giai nong d6 nghién ciru. Céc dir liéu phan tich hoi qui duoc
trinh bay & bang 1. Phuong trinh hdi qui tuyén tinh dai dién cho ITZ la'y = 0,133x —
2,4642.

Bang 1: Cac s6 liéu tuyén tinh thu dwoc cia itraconazol

Théng sb Két qua phan tich
hoi qui
Hé s6 hdi qui 0,9939
Do dbc (slope) 0,133
Hé s6 chan (intercept) -2,4642
Dai nong do (ug/ml) 0,10-1,6
S6 diém khao sat 5

D¢ chinh xac: dugc thé hién bang do léch chuan twong d6i (R.S.D.). Trong phép
thir d6 chinh xac trong ngay (n=6), ham lwong trung binh cua ITZ la 103,38 % (R.S.D.
= 3,2 %). BJ chinh xac khac ngay (n=12), ham lugng trung binh dat duoc la 104,65%
(R.S.D.= 3,85%). Cac gia tri R.S.D. dat dugc cho thdy phuong phap dat d chinh xac
yéu cau (bang 2).

Biang 2: Ham lweng cia I TZ trong cac mAu vién nang Sporal xac dinh bang
phwong phap Bioassay (n=6)

Lan thu Ham luong (%)

1 106,1

2 104,68

3 108,0
4 98,5

5 103,0

6 100,0

Gia tri trung binh 103,38
Do léch chuan 3,31
R.S.D. (%) 3,2
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Pé diing: duoc khao sat bang thuc nghiém bé sung chat chuan, & 3 mic nong do,
l3p lai 3 1an (n=9). Phan trim tim lai thay déi tir 104,3%-106,0% (bang 4). D6 khdm pha
trung binh 104,9% da dam bao d¢ dung cua phuong phap.

Bang 4: P§ tim lai cia 1 TZ trong thuc nghiém b sung chuian danh gia dé ding

cua phwong phap
Mau Nong d6 bd sung |Nong do tim lai| % tim lai
(ng/ml) (ng/ml)*
1 0,1 0,1055 105,5
2 0,2 0,209 104,5
3 0,3 0,310 103,3

* Trung binh cua 3 lan xdc dinh

Mic dau cd su khéc biét nho & nong do bo sung 0,1%, nhung cac két qua da cho
thiy phuong phap bioassay c6 du do tin cay. Céc xi nghiép duoc pham c6 thé tién hanh
ap dung ddng thoi véi HPLC, khi xac dinh ITZ. Pay 13 mot budc quan trong cho viéc
kiém tra hoat luc cua céc chat hoa tri liu khang nim, mic dau loai phuong phap thi
nay khong cd mit trong cac duoc dién chinh thirc (DD Brazil 1988; DD Anh 2007; DD
M§ 2007). Béi véi cac khang sinh khang khuén, cac duoc dién khuyén céo thuc hién ca
Bioassay va HPLC, do cé4c phép thur ndy ¢ tac dung bd sung cho nhau.

Bioassay ¢6 mot vai trd quan trong trong san xuit va kiém soat chat lwong cac
thudc khang sinh (Salgado et al., 2006). Ngoai ra phuong phap nay con c¢é chi phi thap,
don gian hon so véi HPLC trong viéc xac dinh ITZ trong ché pham vién nang. Tuy
nhién tiém ning duoc chip nhan cia phuwong phap ndy can duoc nghién ctu ki thém va
so sanh céc két qua thu duoc véi mot phuong phéap c6 d6 chinh cic cao hon 1a HPLC.

Két luan

Xac dinh ham lwong ITZ trong ché pham vién nang, budc dau da cho thdy c6 do
tin cay, khi st dung liéu ching 1-5 x 10° CFU/ml, chung C. albicans ATCC 18804 va
thoi gian 1 24h, & 37°C, trén giai nong d6 0,1-1,6 pg/ml.
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VI CAU KIEM SOAT GIAI PHONG - KET DINH NIEM MAC
VA UNG DUNG TRONG CAI THIEN HAP THU ACICLOVIR
QUA PUONG TIEU HOA
Vi Thi Thu Giang, Pham Thi Minh Hué, Nguyé~n Thu Hién

1. Pit van dé

Puong ubng 1a dudng dua thude vao co thé phd bién nhat hién nay. Tuy nhién hap
thu thudc qua duong tiéu hoa kha phire tap, trong nhiéu truong hop co ché hip thu chua
hoan toan sang to. Hap thu thudc thay doi doc theo duong tidu héa, thuong giam dan &
cudi duong tiéu hoa, chiu su tac dong cta nhiéu yéu td. Thuc té thude thuong duoc hap
thu cha yéu & mot viing nhit dinh trén duong tiéu héa. Phan Ién céc thube duoc hap thu
tuong dbi nhanh & phan dau rudt non, cham va khéng hoan toan & phan cudi duong tiéu
hoa. Vi vay kiém soét giai phong ¢ ving hap thu téi wu trong duong tiéu hoa 1a mot
trong nhitng cach cai thién hap thu va SKD caa thudc.

Vi cau KSGP - KDNM c¢6 kha nang luu giir thube trén bé mit niém mac duong
tiéu hoa trong ving hap thu t6i wu nho 6 gop phan cai thién hap thu thube qua duong
tiéu hoa. Vi vay bao ché hé kiém soat giai phong thude két dinh niém mac (KSGP -
KDNM) c6 thé 1a bién phép tot dé cai thién sinh kha dung dudng udng cho nhitng thude
c6 tinh tham kém nhu aciclovir.

2. Pai cuong vé hé két dinh sinh hoc
2.1. Khdi niém két dinh sinh hoc va két dinh niém mac

Thuat ngir két dinh sinh hoc (KDSH) dung dé chi sy hinh thanh cac lién két gitra
hai bé mat sinh hoc hodc gitta mot bé mat sinh hoc va mot bé mat tong hop. Trong cac
hé KSGP — KDNM thuat ngit nay duoc ding dé chi su két dinh giira cac polyme tu
nhién hay tong hop véi cac mo nhur niém mac dudng tiéu hoa... Trong thyc té, cac lién
két két dinh c6 thé dugc hinh thanh giita polyme voi 16p mang nay hoic mang té bao
hoic két hop ca hai loai lién két.

2.2. Co ché va qud trinh két dinh sinh hoc

Cho dén nay, co ché KDSH chua hoan toan sang t6. V& co ban hau hét cac tac gia
déu théng nhat sy KDSH xay ra nho hai nhém lién két héa hoc va vat 1y.

- Lién két hoa hoc: quan trong va manh nhét 1a cac lién két dé)ng hoa tri hinh
thanh giita chudi polyme va cac phan tir protein trén bé mat té bao biéu mo, tiép theo 1a
cac lién két ion va cac lién két hydro. Tuy nhién cac lién két loai nay thuong gap phai
cac rao can ma cac nha nghién ctru cin tinh dén d6 1a (1) 16p mang nhay 14 rao can
polyme tiép xtic truc tiép v6i mang té bao; (2) Lép té bao biéu mo thuong bong ra theo
chu ky 3 — 4 ngay; (3) Twong hop vé mit sinh hoc chwa duoc nghién ciru k.
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- Lién két vat 1y: 1a cic twong tac phan tan déu cac chudi polyme trong 16p chat
nhay. Toc d6 khuéch tan vao 16p chat nhay phu thudc vao sy linh hoat ctia chudi polyme
va hé s6 khuéch tan cta ca hai thanh phan polyme va chit nhay. Cuong d6 luc lién két
phu thudc vao muc do thAm sdu cua cac chudi polyme, nudc, thoi gian tiép xtic, chiéu dai
va mirc do linh hoat ctia chudi polyme, luc hiit van der Wal...

Qué trinh KDSH xay ra qua ba giai doan nhu sau:
- Polyme thim udt va truong né dé tiép xtic v6i biéu mé sinh hoc.
- Polyme KDSH, chat nhay thdm va phén tan vao nhau.
- Hinh thanh cac lién két héa hoc va vat 1y.
2.3. Polyme két dinh sinh hoc
Yéu cau doi véi polyme KDSH:
Dé c6 kha nang KDSH, céac polyme can co céc tinh chat sau:

- C6 cac nhom chirc héa hoc c6 kha ning tao lién két hydro (carboxyl, hydroxyl,
amid, sulfat)

- Mang di¢n tich bé mit.

- Trong lugng phan tir lon.

- Céc chudi polyme c6 tinh linh hoat cao.

- Strc cang bé mit cho phép trai rong bé mat tiép xtic véi mang sinh hoc.
Mot s6 polyme két dinh sinh hoc thirong dwoc sir dung

Chitosan 1a san pham kiém hoa caa polyme kitin c¢6 dbi dao trong tu nhién, c6 thé
tuong hop va phan hay sinh hoc nén 1a mét ta duoc rat hitu dung. Do c6 khdi lugng
phan tir 16n, chitosan khdng tham qua té bao hoic vao duoc hé tuan hoan ma chi twong
tac véi cac té bao: KDSH manh, cai thién hip thu qua khe hé lién bao do néi long lién
két chat ch& gitra cac té bao nho tuong tac giita nhom amin mang dién tich dwong cua
chitosan va céc protein & bé mit mang dién tich &m caa lién két khe ho lién bao 1am
tang hap thu thubc ma khong gay hai cho té bao [5], [7]. Chitosan con cd kha ning kiém
soat giai phong thudc kéo dai, bao vé duoc chit khoi tic dong cua cic enzym nhu
pepsin, trypsin trong dich tiéu hda [11]. Chinh vi vay chitosan dugc nhiéu nha khoa hoc
guan tam sir dung trong cac nghién cau cai thién hap thu duoc chit qua duong tiéu hoa.
Mot s6 dan chat cua chitosan nhu N-trimethyl chitosan (TMC) va chitosan- 4-
thiobutylamidin (TBA)... 1a nhitng chat cd kha ning cai thién hap thu rat tét cho cac
thudc dung theo duong udng. Nhiéu nghién ciru cho thdy dan chét chitosan thiol hoa
nhu chitosan-TBA 1a polyme c6 kha ning KDSH manh hon hin chitosan. Nguyén nhan
co ban 1a do sy hinh thanh cau néi disulfid gitra polyme va glycoprotein mang nhay.
Ngoai ra, chitosan-TBA con lam ting van chuyén qua khe k& té bao khi két hop véi
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glutathion do chét nay tic ché protein tyrosin phosphatase théng qua hinh thanh maot lién
két disulfid véi cystein cua enzym dan téi ngi long lién két gitta céc té bao. Pay chinh 1a
mot co ché lam ting hap thu c&c chit than nude co tinh tham kém qua ké té bao. Cac
chitosan thiol héa bam dinh tot trén niém mac dan t6i glutathion luu trén bé mit té bao
nhiéu hon nén cai thién hap thu qua k& té bao [6], [1].

Carbomer (Polycarbophil, Carbopol): 1a mét polyme cua acid acrylic duoc lién
két chéo boi céc allyl ether cua saccarose hodc pentaerythritol. Cac polyme nay c6 kha
ning trrong né manh, KDSH va tao phirc véi ion Ca** & thanh rudt nén noi long lién
két khe ho lién bao l1am ting hap thu duoc chét theo duong ndy. Ngoai ra Carbomer con
c6 kha ning uc ché hoat tinh ciia mot s6 enzym trong dudng tiéu hoa nhur trypsin va
carboxypeptidaze B nén han ché thity phan céc thudc ban chét protein [5].

Dan chat cellulose: Bao gém HPMC (hydroxy propylmethyl cellulose), HPC
(hydroxy propyl cellulose)... Pay la cac polyme thuéc nhdm hydrogel hay con goi la
chat két dinh am w6t vi ching can d6 4m mai két dinh dugc. On dinh khi kho, truong nd
trong méi trudng than nudc, cac soi lién két chéo trong phan tu tao thanh cot luu trix
thude [8]

3. Vi cau kiém soat giai phéng thuoc va két dinh niém mac

Vi cdu KSGP — KDNM la nhiing tiéu phan c6 ciu tao mot khdi dong nhit gidng
nhu nhitng ¢t (matrix) mang thudc. Chat mang ding trong bao ché vi cau thuong la
mét hay hdn hop polyme c6 kha ning KSGP duoc chat va KDSH.

Co ché két dinh niém mac cta céc vi cau thuoc nhom nay duoc mé ta theo so dd

hinh 1. )
Duoc chat
—
Polyme KDSH
Ta duoc khac
Vi cau KSGP - KDNM Polyme KDSH truong nd

Hinh 1. Co ché két dinh cta vi cAu KSGP - KDNM
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Trong hau hét céc nghién ctru, vi cdu KSGP — KDNM duoc bao ché theo phuong
phap bbc hoi dung méi theo so dd hinh 2.

Duoc chat

Ethanol ‘w— Polyme

/ >L <— Dau parafin va chat dién hoat

@ e}
® o

=) &) o

Nhil twong nuéc / dau Béc hoi dung moi

Hinh 2. Cic buée bao ché vi ciu KSGP — KDNM theo phwong phip
béc hoi dung méi

4. Mot s6 nghién ctru bao ché vi ciu aciclovir KSGP - KDNM nhim cai thién hap
thu qua dwong tiéu hoa

Trong hon hai chuc nim qua, ACV la thuc duoc lua chon hang dau trong diéu tri
cac bénh do virus herpes simplex nhom 1 va 2. Ngoai ra ACV con c0 tac dung trong
diéu tri cac bénh do nhidm cac virus Varicella-Zoster, Epstien-barr, Cytomegalo va trc
ché virus viém gan B. Tuy nhién, do it tan trong nuéc (1,3 mg/ml & 25°C [4]) va lipid
nén nhiéu dang bao ché cia ACV khong thé dam bao ndng do thudc thich hop tai noi
diéu tri [2]. Ngoai ra, ACV c6 tinh thdm kém, than dau va c6 khéi lugng phén tir thap (<
300) nén duoc hap thu chii yéu qua khe hé lién bao [5], [7], chi chiém mét ty Ié rat nho
so voi duong van chuyén, thoi gian luu cta thudce tai vi tri hip thu téi vu 13 phan dau
duong tiéu héa toi ta trang, hdng trang ngan [3], [10] do d6 SKD dudng udng thip va
khong 6n dinh (10 - 30%) [9]. Pé cai thién SKD cua ACV, huéng nghién ciu bao ché
hé KSGP — KDNM duong tiéu hoa chira duoc mot sé nha khoa hoc tng dung khé thanh
cong.

Dhaliwal S. va cong su [3] di nghién ctu bao ché vi cau két dinh niém mac duy
tri giai phong ACV ¢ da day. Chitosan, chitosan thiol héa, Carbopol 71G va Methocel
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K15M duoc sir dung lam polyme két dinh sinh hoc. Cac vi cau dugc bao ché bang ky
thuat lién két chéo nhii trong (emulsion-chemical crosslinking technique) véi tac nhan
lien két chéo 1a gluteraldehyd. Nang gelatin chita bot ACV ¢6 do hoa tan in vitro sau 1
gio 12 90.5+3.6% trong khi nang chtra vi cau két dinh niém mac kéo dai qué trinh giai
phong duoc chit toi 12 gio (78.8+3.9). Két qua danh gia kha ning két dinh niém mac
cho thdy vi cau chitosan thiol hda c6 thoi gian luu & khu vuc ta trang va hdng trang
chuét tét hon ca (8.0+£0.8 h). Nghién ciru dugce dong hoc trén chudt cho thay céc vi cau
két dinh sinh hoc ¢6 kha ning duy tri ndng do ACV trong huyét trong & mic c6 thé xac
dinh dugc téi 24 gio trong khi dung dich ACV chi duy tri dugc 5 gio. Vi cAu chitosan
thiol hoa c6 kha ning cai thién hap thu ndi tréi hon ca, AUCo-24 (1,090+ 51 ng h/ml)
cao gip gan 4 lan so véi dang dung dich ACV (28128 ng h/ml). Nhu vay két qua
nghién ciru da chang to viéc kéo dai giai phong duoc chit tir cac vi cau két dinh niém
mac da cai thién dang ké SKD duong udng caa ACV do kéo dai dugc thoi gian luu cua
thudc & phan trén duong tiéu hoa.

Vi cau ACV két dinh niém mac str dung t4 duoc tao cot 1a EC va polyme két dinh
niém mac 1a Carbopol 974P NF duoc Tao Y. va cong su [10] bao ché biang phuong
phap bbc hoi dung méi nhii trong. Hinh thai cua vi cau dugc quan sat bang kinh hién vi
quang hoc va kinh hién vi dién tir quét. Nghién ciru kha ning giai phéng in vitro va
SKD dudng udng cua vi cau ACV trén chudt cho thay quéa trinh giai phong dugc chét bi
tac dong manh boi pH méi trudng va ty 1& Carbopol trong vi cau. Téc do giai phong
ACV tir vi cau trong méi truong pH 1,3 va 7,4 nhanh hon han trong méi truong pH 3,6.
Trén 95% duoc chat duoc giai phong trong mai truong pH 1,3 va 7,4, chi c6 75% ACV
duoc giai phong trong méi trudng pH 3,6 sau 6 gid, qua trinh giai phong dugc chat tiép
tuc kéo dai toi 12 gio. Nguyén nhan c6 thé do kha ning tao gel cia Carbopol va do tan
ciia ACV thay dbi trong cac méi trudng pH khac nhau. Khi ty 18 Carbopol trong vi cau
tang thi téc do giai phong ACV trong méi truong pH 3,6 ciing ting 1én. EC duoc sir
dung vai vai tro cbt kéo dai giai phong duoc chat nho thude tinh khong tan trong nude
va tinh tham thip con Carbopol 13 polyme tan trong nudc nén tao thanh cac kénh than
nuéc bén trong vi cau gitp duoc chat khuéch tan ra ngoai lam ting toc do giai phong
dugc chat ddng thoi 1a tac nhan két dinh sinh hoc luu thudc tai vi tri hap thu. Két qua
nghién ctru kha nang két dinh niém mac chting t6 vi cau ché tao d kéo dai thoi gian luu
thudc trong duong tiéu hoa chudt. Nghién ctiu vé cac thong sé duoc dong hoc cho thiy
nong d6 ndng do6 ACV trong huyét twong twong ddi 6n dinh va kéo dai 8 gio sau khi cho
chuét udng vi cau. Céc thong s6 AUCo-+ va MRT cua vi cau ACV (6055.9 ng h/mL va
7.2 h) cao hon han so véi hdn dich ACV (2335.6 ng h/mL va 3.7 h) (P < 0.05) chang to
SKD ciia ACV tang manh do vi cau ACV két dinh niém mac da kéo dai thoi gian luu
thudc trong duong tiéu hoa.

Tham khao cac nghién ctru di trudce, ching t6i da nghién ctru bao ché vi cau ACV
KSGP — KDNM theo phwong phéap béc hoi dung méi nhii twong vai thanh phan cong
thirc co ban nhu sau:
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- Aciclovir

- Carbopol 934P (Cb): két dinh niém mac

- Ethylcellulose (EC): kiém soéat giai phong

- Aerosil: chdng dinh

- Ethanol tuyét d6i (EtOH): dung méi pha noi
- Dau parafin long: pha ngoai

- Span 80: chit nhii hoa

Vi cdu ACV duoc tién hanh bao ché theo phuong phap béc hoi dung méi nhil

tuong. Cb va EC duoc phan tan trong EtOH, ngam trong 8 gid dé tao gel dong nhét.
phan tan ACV va Aerosil vao gel tao hdn dich dong nhat. Hoa tan Span 80 vao dau
parafin sau d6 rét nhanh hdn dich ACV/polyme vao dung dich dau parafin chira chat
nhil hoa, két hop luc phan tan bang may khuay ¢ toc do cao nhat 1000 vong/phut véi
siéu am trong 3 phut dé tao nhii twong. Tiép tuc khudy tir voi tbe d6 900 vong/phit &
nhiét do phong trong vong 12 gid dé béc hoi EtOH. Gan, loc hat chan khong thu dwgc
vi cau. Rua 3 1an bang ether dau hoa dé loai hét dau parafin thira. Lam kho vi cau trong
binh hat chan khéng trong vong 12 gio.

Tién hanh bao ché vi cau ACV theo 12 cdng thirc thé hién trong bang 1 (dau

parafin vira da 500 ml).

Bang 1. Cong thirc vi ciu ACV KDNM GPKD

Cong thirc ACV EC Cb Aerosil EtOH Span 80
) ) ) () (mi) 9)
CT1 2,25 3,36 1,12 0,10 50 12,50
CT2 2,25 3,75 0,75 0,10 50 12,50
CT3 2,25 3,92 0,56 0,10 50 12,50
CT4 2,25 4,05 0,45 0,10 50 12,50
CT5 3,00 3,75 0,75 0,10 50 12,50
CT6 1,80 3,75 0,75 0,10 50 12,50
CT7 2,25 3,75 0,75 0,10 40 12,50
CT8 2,25 3,75 0,75 0,10 60 12,50
CT9 2,25 3,75 0,75 0,05 50 12,50
CT10 2,25 3,75 0,75 0,14 50 12,50
CT11 2,25 3,75 0,75 0,10 50 15,00
CT12 2,25 3,75 0,75 0,10 50 10,00
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Hinh 3. Hinh nh vi cAu bao ché theo cong thirc CT2

Két qua khao sat cho thiy vi cau ACV bao ché theo 12 cong thic c6 kich thudc
phan b kha déu, trén 80 % vi cau thu dugc c¢6 kich thudc trong khoang 0,60 — 1,18
mm. Hiéu suat ché tao va ty Ié vi cau hoa déu phu thudc vao thanh phan cong thirc.

Céc cong thirc bao ché déu cho hiéu suét tao vi cau va ty & vi cau héa trén 60 %.
Ty & Cb/EC va trong cdng thic giam tir 1/3 dén 1/9, hiéu suat ché tao va ty & vi cau
hoa déu giam xudng. Nguoc lai, ty 16 ACV va EtOH ting lam tang hiéu suét ché tao va
ty 1 vi cau hoa. Span 80 va Aerosil giam 1am giam hiéu suét tao vi cau nhung ty 18 vi
cau hoa lai tang 1én.

Panh gia kha nang giai phong in vitro cua vi ciu bao ché trong méi trudng nude
cat. Két qua thé hién trong bang 2.

Bang2. Phin trim giai phéng ACV tir vi cau theo thoi gian clia 12 cong thirc

(n=3)

Mau vi Phan triam giai phong ACV tir vi ciu theo thoi gian

cau 1gio | 2gio | 3gid | 4giv | 5giv | 6giv | 7giv | 8giv

CT1 35,25 | 48,89 |67,16 |79,21 |88,62 |9214 94,04 |101,21

CT2 23,35 | 3508 |47,84 |6393 |73,12 | 79,77 87,39 | 94,51

CT3 31,02 | 43,66 |54,60 |60,89 |7531 |76,86 85,58 | 89,24

CT4 19,69 | 21,87 |22,78 |23,47 |33,01 |3337 34,39 | 3541

CT5 15,12 | 31,80 |43,69 |52,40 |59,55 |65,74 70,97 | 75,41

CT6 18,66 | 41,05 |58,46 |70,86 |80,47 |87,89 93,57 | 97,80

CT7 28,74 | 34,87 |4754 |63,78 | 74,33 |81,65 87,68 | 93,62

CT8 15,26 | 35,88 | 49,70 |60,28 |68,71 | 7517 80,28 | 86,57
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CT9 22,21 | 48,45 |69,18 |83,99 |9483 |101,81 |- -

CT10 22,86 |55,68 |7332 |8736 |97,75 |10501 |- -

CTi1 10,96 | 24,32 | 34,62 |4228 |49,14 | 54,97 59,77 | 64,37

CT12 33,81 | 61,51 | 78,30 |88,32 |94,36 |97,28 98,78 | 99,51

Mic du thanh phan cdng thirc khac nhau thi kha ning kiém soét giai phong duoc
chat khac nhau nhung nhin chung 12 miu vi ciu bao ché déu cd kha ning giai phong
ACV kéo dai. Mau CT4 c6 tdc d6 giai phong cham nhat, sau 8 gio chi giai phong duoc
35,41%. Nguyén nhan cd thé do EC 1a polyme khong tan trong nudc, dong vai tro chinh
kiém soat giai phong dugc chat nén khi ty 16 EC ting cao nhat thi toc do giai phong
dugc chat cham nhat. Cac mau CT9 va CT10 c6 toc do giai phong nhanh nhét, chi kéo
dai qua trinh giai phong duoc chat téi 6 gio. Cac mau vi cau con lai déu ¢ kha ning
kéo dai qua trinh giai phong ACV tir 8 dén trén 12 gio.

Lya chon cac mau vi cau CT1, CT8, CT3 va CT4 c6 ty 1é cac polyme Cb/EC lan
luot 1a 1/3, 1/5, 1/7 va 1/9 dé danh gia kha nang KDNM duong tiéu hoa trén 16 chuot
cdng duc can nang tir 300 — 350 g (dé nhin d6i, cho ubng nuéc tu do trong 24 gid trudc
khi tién hanh thi nghiém). Cho chudt uéng 100 hat vi cau bang éng x6ng va chiéu véi 5
ml nudc. Sau 2 hoic 6 gid gay chét chudt bang ete va phau thuat dé xac dinh ty 18 vi cau
con két dinh trén niém mac da day va rudt non. Két qua duoc thé hién trong bang 3.

Bang 3. T¥ 1¢ vi ciu ACV KSGP — KDNM con két dinh & da day va rudt non chudt
sau khi uéng (n = 2)

o % vi cAu ACV con luwu lai trén dwong tiéu hoa chugt
Thai gian -
Vi tri CT1 CT8 CT3 CT4
Da day 73 81 73 7
Sau 2 gio Ruot non 0 0 0 0
Téng 73 81 73 77
Da day 35 28 26 34
Sau 6 gio Ruot non 41 60 46 44
Tong 76 88 82 78

Két qua nghién ciru cho thay sau 2 gid, trén 70% cAc mau vi cau nghién ciu déu
van két dinh hau hét & da day va khong tim thay vi ciu nao & rudt non. Cho téi tan thoi
diém 6 gio sau khi ung, van con trén 25 % luong vi cau con dugc két dinh trén niém
mac da day, trong d6 mau CT1 ¢ ty 1& con luu gitr trén niém mac da day chudt 16n nhat
(35%). Do han ché vé s6 luong chudt thi nghiém, sé 1an 13p lai chua nhiéu nén sy khac
biét vé kha nang KDNM giita c4&c mau vi cau bao ché chua cé su khac biét rd rét. Tuy
vay tong sb vi cau con két dinh trén niém mac dwong tiéu héa tai vi tri hap thu (da day
va rudt non) cia cac mau nghién ctru déu trén 75 %.
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Céc két qua nghién cau vé kha ning giai phong dugc chét in vitro va KDNM

duong tiéu hoa in vivo trén chudt da chung to duoc kha nang KSGP ACV va kéo dai
thoi gian luu cua thudc tai vi tri hip thu téi wu trén niém mac duong tiéu hda cua vi cau
bao ché.
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NGHIEN CUU BAO CHE NANO NHU TUONG NHO MAT
DICLOFENAC VA PANH GIA KHA NANG GIAI PHONG
DUQC CHAT IN VITRO CUA CHE PHAM
Pdng Thi Hién, Vii Ngoc Mai, Nguyén Tran Linh

Tom tit

Nano nhil trong diclofenac dugc bao ché bang cach dung siéu 4m nhii hoa pha dau vao
pha nuéc chira dugc chét, cac chét dién hoat, dung mdi va chat 1am tang hap thu. Su anh
huéng cua cac thanh phan tao nén nano nhii twong ciing nhu dang ton tai cua dugc chit
(natri diclofenac hay acid diclofenac) t6i hinh thirc bén ngoai, dic tinh hién vi va kha
nang giai phong dugc chat in vitro cia nano nhil twong da duoc khao séat. Thiét ké thi
nghiém cb dién va mang neural nhan tao di duoc st dung dé phan tich dit liéu. 22 mau
nano nhii twong di dugc bao ché theo bang thiét ké thi nghiém. Loai va luong cé4c thanh
phan trong nano nhii trong duoc lya chon doc 1ap. Phan tram dwoc chat giai phong tai
thoi diém 1, 2, 3, 4, 5, 6 gio dugc coi la cac bién phy thudc. Sy thay doi cua cac bién
dau vao anh huong co ¥ nghia toi hinh thirc bén ngoai, dac tinh hién vi va kha nang giai
phong duoc chét in vitro ciia nano nhii twong,

Tir khoa: diclofenac, nano nhii twong, thiét ké thi nghiém, mang neural nhan tgo.

Abstract

Diclofenac nanoemulsions were prepared by ultrasonification emulsifying oil phase into
water phase containing active ingredient, surfactants, solvents and penetration
enhancers. The influences of nanoemulsion components as well as derivatives of active
ingredient (diclofenac sodium or diclofenac acid) on the appearance, microscopic
properties and in vitro drug releases from nanoemulsions were evaluated. The classical
experimental design and artificial neural network were used for data analysis. As model
formulations, 22 kinds of nanoemulsions were prepared. The types and amounts of
components were selected as independent variables. The percentages of active
ingredient released at 1, 2, 3, 4, 5 and 6 hours were considered as dependent variables.
The changes in the types and amounts of all components influenced significantly the
release rates of active ingredient from nanoemulsions as well as their microscopic
properties.

Keywords: diclofenac, nanoemulsion, experimental design, artificial neural network.

1. Pit van dé

Nghién ctru hé cap thubc tai mat 1a mot trong nhitng linh vic hét sic hap din nhung
cling day thach thirc véi cac nha bao ché. Céc ché pham thudc nhé mat véi céc hé cap
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thudc thuong ding c6 sinh kha dung thip va hiéu qua diéu tri chwa cao; dé c6 hiéu qua
dap ung diéu tri, nguoi bénh phai nho mét lidu thude 16n hodc phai nho nhiéu 1an mai
ngay [2], [3], [4], [7].

Diclofenac la dan chét cua acid phenylacetic thudc nhém thudce chéng viém khang
steroid, ¢ ché chon loc COX — 2 hon COX — 1, ¢6 tac dung chdng viém, giam dau va
ha s6t manh Diclofenac dung cho mat trén thi truong méi chi c6 ¢ dang dung dich voi
nong d6 0,1%, thudc tac dung trong thoi gian rat ngin, dat ndng do dinh trong diéu tri
khoang 30 phut sau nho va bi thai trir hoan toan ra khoi co thé trong 1 gid vi vdy bénh
nhan & mdi chi dinh diéu tri m&i ngay phai nho thudc it nhat 3-5 lan [1], [5].

Nano nhil trong 1a mot hé cap thudc méi, dwoc chitng minh 1a rat thich hop dung
cho mit; né duoc hinh thanh béi sy phan tan cua dau — nude, dugc 6n dinh bang su
tham gia cua chat dién hoat, chat dong dién hoat [6], [8]. Véi nhiéu uu diém hon dang
thudc nhé mit dung dich thong thudng, nano nhil twong duoc lya chon trong thiét ké
nghién ctu cta ching tdi nham bao ché mét dang thudc nho mat méi cho diclofenac co
kha nang duy tri su giai phong thudc hang dinh trén giac mac, kéo dai thoi gian tac dung
cua thude, tham sau hon vao cac 16p trong ciu tric cua mat nhiam ting hiéu lyc diéu tri
va giam sb 1an dung thubc mdi ngay.

2. Nguyén li¢u va phwong phap nghién ctru
2.1. Nguyén li¢u

Acid diclofenac (Trung Qudc), Natri diclofenac (Trung Qudc), Tween 80
(Singapore), Cremophor EL (Singapore), Span 80 (Singapore), Isopropyl myristat
(Singapore), Labrafac PG (Canada), Miglyol (BASF), Transcutol HP (Canada), Acid
boric (Trung Quéc), Acid phosphoric (Merck), natri dihydrophosphat (Trung Quéc),
dinatri hydophosphat (Trung Quéc), acid citric (Trung Qudc), natri hydroxyd (Trung
Qudc), Methanol (Merck), Glycerin (Trung Quéc), Nudc cat (Viét Nam)

2.2. Phuwong phap nghién ciu
2.2.1. Phuong phdp bao ché nano nhii trong

- Pha nuéc: nudc, glycerin, hé dém, cac chit dién hoat tan trong nudc: dun nong
70-75°C.

- Pha dau: dau, chat dién hoat tan trong dau, Transcutol HP, duoc chat: dun nong
65-70°C.

- Két hop 2 pha, siéu &m 5 phuit.
- Loc qua mang cellulose acetat 0,2 um.

2.2.2. Binh luong diclofenac co trong nano nhii twong
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Ham lugng diclofenac giai phong tir nano nhil twong va dugc chit co trong nano
nhil twong duge xac dinh theo phwong phap sic ky long hiéu ning cao. Hé thdng sic ky
bao gom cot Alltech C8 (250 mm x 4,6 mm, 5 um); pha dong 1a hdn hop methanol va
dung dich dém phosphat pH 2,5 véi ty 1¢ 75 : 25; thé tich tiém mau: 20 pL, téc d6 dong:
1mL/phut; detector mang quang diod, budc song A = 276nm.

2.2.3. Danh gid mirc dg gidi phéng dwoc chat
Str dung hé théng giai phéng thuéc qua mang Hanson Research, voi diéu kién:
- Mang cellulose acetat 0,2 pum.
- Mai trudng khuéceh tan: dung dich dém phosphat pH 7,4.
- Thé tich moi truong khuéeh tan: V = 7 mL.
- Nhiét d6 mdi trudong khuéceh tan: 37°C.
- Dién tich bé mat mang khuéch tan: 1,76 cm?.
- Tbc do khudy: 400 vong/phuit.

- Luong mau dem thir: 1 ml (twong ung véi 1 mg natri diclofenac; 0,93 mg acid
diclofenac)

L4y mau: Trong 6 gio, c mdi gior ldy mau 1 1an. Mdi lan liy 1 mL, ddng thoi bd
sung thém 1 mL méi trudng khuéch tan mai. Mau lay ra duoc dem phan tich ngay boi
hé thdng séc ki 16ng hiéu niang cao dugc mé ta & muc 2.2.2.

2.2.4. Thiét ké thi nghiém

M6 hinh thiét ké thi nghiém truyén théng va mang neuron nhan tao dwoc sir dung
lam cdng cu dé xéac dinh mic do6 anh huéng cua céc ta dugc toi ti 18 giai phong
diclofenac. Dit liéu dugc may tinh phan tich véi su tro gidp cia phan mém MODDE 8.0
(Umetrics Inc., USA) va INFORM 3.2 (Intelligensys Ltd., UK).

2.2.5. Xac dinh hinh thai, kich thudc hat nano nhii tuong

Dit liéu duoc chup hinh bai sy tro gitp cia may TEM (Vién vé sinh dich t& Trung
uong).

3. Két qua va ban luan
3.1. Xay dwng cong thirc thwe nghiém

Trong cac nghién ctu so bo, da xay dung cdng thic nano nhi twong Vvai cac
thanh phan co ban nhu sau: diclofenac (acid diclofenac, natri diclofenac: 0,1% (kl/kl),
glycerin (5%) Tween 80 (hoac Cremophor EL, Tween 80/Cremophor EL (1/1)), Span
80, Labrafac PG (hoac isopropyl myristat), Transcutol HP, dém borat (phosphat, citrat)
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(vira du 100% kl/kl). Cac bién doc 1ap va khoang bién thién cua né duoc trinh bay trong
bang 1.

Bing 1. Cac bién doc lap

Thanh phin Khoang bién thién
Nong d6 Span 80 0,5-1,5 (%)
Loai chat dién hoat than nudc Tween 80
Cremophor EL
Tween 80/Cremophor EL (1/1)
Nong d6 chat dién hoat than nudc 3-5 (%)
Loai dung méi dau Labrafac PG
Isopropyl miristat
Nong d6 dung moi dau 3-5 (%)
Transcutol HP 1-2 (%)
Loai dung dich dém Borat
Phosphat
Citrat
Nong d6 dung dich dém 0,1-0,2M
(vira di 100 %)
pH 6,5-7,5

Céc bién phu thugc 1a phan tram diclofenac hoac natri diclofenac duoc giai phdng
sau 1, 2, 3, 4, 5, 6 gid. Bang thiét ké thi nghiém cho bai Modde 8.0 gém 22 thi nghiém
(voi mdi thanh phan hoat chat khac nhau). Cac thi nghiém sau dé da duoc tién hanh.
Két qua dugc phén tich bang mang neuron nhan tao (tich hop trong INFORM 3.2) nham
danh gia anh huong cua céc bién doc lap toi cac bién phu thudc.

3.2. Két qua va phan tich cac yéu té anh huéng
3.2.1. Y bén ciia nano nhii twong

Nano nhii twong duoc bao ché theo phuwong phép dugc mé ta trong muc 2.2.1. Tat
ca cac mau déu duoc kiém tra do bén bing cach ludc s6i miu trong 1 gidr va quan sat sy
tach 16p (Bang 2).

Bang 2: P bén ciia nano nhii twong

Mire Sw tach 16p Acid Natri
do diclofenac | diclofenac
(s0 mau) | (s0 mau)

Tach 16p hoan toan 5 5

Tach 16p chua hoan toan (pha nudc trong, pha dau duc)

N[00
|| 00

1
2
3 | Téch 16p khong hoan toan (pha dau va nudc déu duc)
4 | Bén khong bi tach 1op
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3.2.2. Anh hwéng cia cdc thanh phan va loai thanh phan t6i si giai phéng cia nano
nhil twong

% giai phong NaDC

Sau 3 gio

50.21

4.2 N 46 Tween 80 (%)
Isopropyl myristat (%0) 5

Hinh 1. Anh huéng ciia isopropyl myristat va Tween 80 téi mirc d9 giai phong
dwoc chét tir nano nhi twong (Span 80 = 1,0%, Transcutol HP = 1,5%, dém
phosphat 0,15 M, pH =7,0)

Hinh 1 chi ra anh hudng ctia Tween 80 va isopropyl myristat t¢i mic do giai
phong dugce chat tir nano nhil twong. N6 cho thiy néu loai dung méi pha dau la
isopropyl myristat tang va lugng Tween 80 giam thi sé lam tang mirc d6 giai phong.
Hinh 2 chi ra khi luong chat dién hoat than nu6c giam va luong Span 80 giam thi phan
tram duoc chit giai phong sau 6 gio ting. Diéu ndy c6 thé thiy rang v6i hoat chit natri
diclofenac c6 dé tan trong pha nuéce 16n hon DC va ban than nd cling 1a mot chit dién
hoat yéu gitp cho sy hinh thanh nano nhii twong mot cach dé dang do vay khi tang ti 18
Tween 80, Span 80 chi lam ting do nhét ctia nano nhii twong nén lam cham tdc do
khuéch tan duge chat ra khoi hé.
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% NaDC gii
phéng sau 6 gio

94.26 —

85.35 —

76.44 —

67.93 —

58.62 —

34

Span 80 (%) e ; F | Tween 80/Cremorphor EL

(%)

Hinh 2: Anh hwéng ciia hrgng chét dién hoat thin nwéce va Span 80 t6i phin trim
giai phong dwoc chit sau 6 gio' (isopropyl myristat = 4,0%, Transcutol HP = 1,5%,
dém citrat 0,15 M, pH = 7,0)

% Diclofenac giai
phoéng sau 6 gio

Cremophor EL (%)
Miglyol (%0)

Hinh 3: Anh hwéng cua Cremophor EL va Miglyol dén phﬁn tram gidi phong dugc
chit sau 6 gio’ (Span 80 = 0,75%, Transcutol HP = 1,0%, citrat 0,15 M, pH 7,0)
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Nhdn xét: khi luong pha dau ting va lugng chit dién hoat thdn nuéc giam thi phan
trim dugc chat giai phong sau 6 gio ting. Pidu nay co thé giai thich 1a do acid
diclofenac than dau hon so véi natri diclofenac chinh vi vy né phan tan phan 16n trong
pha dau cta nano nhil twong, vi viy luong pha dau cang 16n cang hoa tan tdi da duoc
chét do d6 lugng pha dau ting duong nhién luong duoc chit giai phong ting; mit khac
chét dién hoat than nudc it c6 vai trd hd trg trong vi¢c hinh thanh nano nhii tuong chira
hoat chit diclofenac ma chi 1am ting d6 nhdt gdy can trd qua trinh giai phong duoc chat
ra khoi hé.

3.2.3. Xac dinh hinh thai, kich thudc hat nano nhii twong (TEM)

Na.DC.006 . - _ Na.DC.004 —

Print Mag: 20600x @ 51 mm 500 nm Print Mag: 20600x @ 51 mm 500 nm

9:47:58 a 03,2411 HV=80.0kV 9:46:17 a 03/24-11 HV=80.0kV

TEM Mode: Imaging Direct Mag: 100 rgy Mode: Imaging Direct Mag: 100
EMLab-NIHE

EMLab-NTHE

Hinh 4. Anh chup TEM ciia nano nhii twong chira natri diclofenac.

Céu trac nano nhii trong c¢6 chira hoat chét natri diclofenac qua chup TEM cho
thiy c6 su phan bd giot ddng déu nhau va kich thudc hat ndm trong khoang tir 20 — 250
nm. Diéu nay co thé cho thay vai tro vira 13 hoat chit vira 1a chat dién hoat yéu cua natri
diclofenac, né giup phan tach cac hat nano nhil twong nho luc day ion vi thé cac hat tach
1o han nhau va c6 kich thudc kha dong déu.
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A.DC.002 —— A.DC.007 —

Print Mag: 5330x @ 51 mm 2 microns Print Mag: 39800x @ 51 mm 100 nm

9:31:44 a 03-24-11 HV=80.0kV 9:37:38 a03-24-11 HV=80.0kV

TEM Mode: Imaging Direct Mag: 250 TEM Mode: Imaging Direct Mag: 200
EMLab-NTHE EMLab-NTHE

Hinh 5. Anh chup TEM ciia nano nhii twong chira acid diclofenac.

CAu trac nano nhil twong c6 chira hoat chat 13 acid diclofenac qua chup TEM cho
thiy co su phan bd giot khong ddng déu nhau va kich thudc hat kha 16n nam trong
khoang tir 100 — 1000 nm. Sy phan bd khong dong déu, sb luong cac hat tach roi nhau
rat it cho théy tinh than dau rat cao cta hoat chat, cac chét dién hoat véi luc déy ion yéu
khong thé lam phan tach cac giot dé tao cAu trac dang hat.

4. Két luan

Két qua nghién ciru cho thiy riang khéi luong va céac loai thanh phan tham gia cu
trdc nano nhii twong, loai nguyén liéu dau vao cia duoc chat (mudi natri hay dang acid)
déu anh hudng t6i ti 16 giai phong cua hoat chat ra khoi nhil trong. Qua chup TEM cho
thiy nano nhii twong chira hoat chat natri diclofenac cho kich thuéc hat dong déu nhau,
nam trong khoang tir 20 — 250 nm phu hop vé6i khoang kich thude giot quy dinh cia cau
truc nano nhii tuong.
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NGHIEN CUU BAO CHE VIEN NEN CAPTOPRIL GIAI PHONG
KEO DAI BANG PHUONG PHAP DAP NHIEU LOP
Hoang Ngoc Ha, Pham Thi Minh Hué

1. Pit van dé

Captopril 1a mét thudc thugc nhém we ché men chuyén duoc sir dung twong ddi
phd bién trong diéu tri ting huyét 4p va suy tim sung huyét, co dic diém Ia dé tan trong
nuée nhung khong bén trong moi truong kiém [1].

Nghién cttu bao ché vién captopril giai phong kéo dai di duoc thuc hién nhiéu
trong va ngoai nudc nhu vién bao, cbt ban ran, vién giai phong theo nhip, vi nang... [2].

Bao ché vién nhiéu 16p thudng duoc nghién cau véi cac muc dich kiém soét giai
phéng duoc chat khac nhau nhu: vién 3 16p giai phong kéo dai theo dong hoc béac 0, hé
giai phong nhanh/cham, giai phong theo mé hinh sinh hoc... [3].

Pé tai nham muc tiéu nghién ciu bao ché vién nén captopril 50 mg giai phong
kéo dai 12 gio bang phuong phap dap nhiéu 16p.

2. Nguyén liéu, thiét bi va phwong phap nghién ctiu
2.1. Nguyén ligu, thiét bi

Nguyén li¢u: Captopril (Trung Qudc), HPMC 4000 (JJ Degusca), gdm
xanthan(XG) (M¥), ethyl cellulose (EC) (Trung Qudc), lactose (Trung Quéc), magnesi
stearat (MgSt) (Trung Quéc). Cac nguyén liéu déu dat tiéu chuan USP/BP.

Thiét bj: Can phan tich Satorius, can ky thuat Satorius, may do pH, may thir hoa
tan tu dong Vankel-Varian, may dap vién tam sai Korsch.

2.2. Phwong phap nghién ciru

2.2.1. Bao ché vién nén captopril
Vién captopril giai phong kéo dai duoc bao ché voi ham lugng 50 mg.
Vién mot 16p dugc bao ché bang phuong phap dap thang.

Vién 3 16p duoc dap thang véi phuong phap nhu sau: Cho 1an luot 16p 1, 2 vao va
nén nhe, cho 16p 3 vao va dap.

St dung chay bang, duong kinh 8mm, d6 cing nam trong khoang 5-7 kP.
2.2.2. Thur d¢ hoa tan cua vién captopril

Vién nén captopril duoc thir hda tan voi cac diéu kién nhu sau: thiét bj canh
khuay, téc do quay 50 vong/phit, méi trudng 12 900 ml dung dich HCI 0.01N, nhiét do
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3740.5°C, 60 phat hat mau mét lan, dinh lwong bang phuong phap do quang tai budc
song 215nm.

2.2.3. Panh gia dong hoc gidi phong cua vién captopril

Str dung phan mém S-Plus 8.0, Excel 2007 dé danh gia dong hoc giai phdng vién
nén captopril theo cac mo hinh: dong hoc bac 0, Higuchi, Hixson-Crowell, Korsmeyer-
Peppas. Sir dung gia tri AIC (Akaike’s Information Criterion) dé danh gia mtrc d6 phu
hop Vi cac md hinh dong hoc.

Mot sé dic diém caa cac mo hinh dong hoc: [4]
Dong hec bdc 0: Toc do giai phong dugc chat khdng phu thudc ndo ndng do cua
no.
Q= Qy + Kyt
Dong hoc Higuchi: M6 ta qua trinh giai phong duoc chat bang con duong khuéch tan.
Q; = KHtlfz

Dong hoc Hixson-Crowell: M6 ta giai phong duoc chat hoa tan khi ¢é su thay doi
dién tich bé mat hay duong kinh tiéu phan hay vién nén.

SNII'Q_G - 31".':.@_: == KHC't

Dong hoc Kormeyer-Peppas. M6 ta co ché giai phong tir hé ¢t polymer khi co
ché giai phong chua 16 rang hay c6 nhiéu co ché.

M, .
F = E =Kmt

Trong do:
Qt 12 tong lwong dugc chat giai phong tai thoi diém t.
Qo 12 lwong duoc chat ban dau.
t 1a thoi gian.

Ko, Kn, Kre, Km lan luot 13 hang sé dong hoc bac 0, Higuchi, Hixson-Crowell,
Korsmayer-Peppas.

Vi dong hoc Korsmayer Peppas (Hé hinh tru):
n=0.45: Giai phong theo dinh luat Fick.
0.45<n<0.89: Van chuyén bét thuong hay khong Fick.
n=0.89: Van chuyén theo trudng hop 2, mé hinh déng hoc bac 0.

3. Két qua va ban luan

50



HOI NGHI KHOA HQOC BO MON BAO CHE - 04/2011

3.1. Anh hwéng ciia td diegc tao ot dén gidgi phong dwec chat tir vien mét lop
3.1.1. HPMC 4000 va XG

Pé danh gia anh huong cua loai ta duoc tao cbt va luong ta duoc tao cot dén kha
nang giai phong duoc chat, vién mot 16p ¢t HPMC 4000 hoic XG duoc bao ché véi
thanh phan nhu trong bang 1.

Bang 1: Cong thirc vién mét I6p captopril c6t HPMC4000/XG

Mau Captopril (mg) | HPMC4000 (mg) | XG (mg) e
T1 " 3
L 95.5 it
L 144 :
T4 50 - 3
Te 95.5 45
= 144 5
120

=100 - -

229 s==== e

R —

® 20 B TS
0 Thoi gian (h)

0 2 4 6 8 10 12 14

Hinh 1: % dwgc chit giai phong tir cac vién nén captopril ¢ ty 18 HPMC 4000 va
XG khéc nhau
O ty 1 1:1 thi khong cd su khac biét vé giai phong duoc chat tir ct HPMC 4000
v6i XG. Vi ty 18 duoc chat:ta duoc 1:2, 1:3 thi HPMC 4000 kiém soét giai phong duoc
chat tét hon XG. Khi tang dan ty 16 HPMC 4000 thi téc d6 va mic do giai phong dugc
chat déu giam. Véi XG thi lai khéng c6 su thay ddi dang ké vé giai phong duoc chit khi
dung vai céc ty 1€ khac nhau (hinh 1).

3.1.2. Phéi hop EC véi HPMC

Céc cong thirc vién mot 1op trén tuy da st dung ty 1€ HPMC 4000/XG khé cao
nhung giai doan dau duoc chat giai phong nhanh nén tién hanh bao ché vién mét 16p
phdi hgp HPMC 4000 véi EC (bang 2).
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Bang 2: Vién 1 Iép captopril c6t HPMC 4000 phéi hgp EC

Captopril (mg) | HPMC (mg) | EC (mg) MgSt (mg)
T7 (E10) 129.9 14.4
T8 (E25) 50 108 36 6
T9 (E50) 72 72
T10 (E75) 36 108
= 100
2
= 80 ——T3 (EQ)
gn 60 —=—T7 (E10)
'% 40 T8 (E25)
'g 20 —<—T9 (E50)
S 0 T10 (E75)
0 5 10 15 Thoi gian (h)

Hinh 2: % dwoc chit giai phong tir vién mét I6p captopril cét HPMC 4000
phéi hep EC

Khi thay HPMC bang nhimg luong EC tang dan thi téc do va mic do giai phong
dugc chat déu ting. Nguyén nhén 1a do EC 1a mét polymer so nuéc, khdng ¢ kha nang
hat nudc, captopril rat dé tan trong nudc nén EC mai mon nhanh khién dugc chat giai
phong nhanh (hinh 2).

3.2. Nghién cizu bao ché vién captopril gidgi phong kéo dai bang cach ddp nhiéu lép

Do kha nang kiém soat giai phong dugc chét cua cac cong thic vién mot 16p con
thip mic du da dung ty 1& polymer khé cao nén tién hanh bao ché vién captopril giai
phong kéo dai bang phuong phap dap nhiéu 16p véi cdng thirc nhu trong bang 3.

Bang 3: Cong thirc vién ba lép captopril c6t HPMC 4000/XG

Lép | Captopril (mg) HPMC (mg) XG (mg) MgsSt
1 48.5 15
T11 2 50 47 3
3 48.5 15
1 48.5 15
T12 2 50 47 3
3 48.5 15
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Trong trudng hop vién 3 16p, do bé mit trén va dudi cua 16p giita bi che bai 16p
polymer nén giai doan dau duoc chat chu yéu giai phong tir canh bén cua vién. Giai
doan sau, khi 16p 1, 3 bi hydrat hoa va truong né cho phép duoc chat giai phong nhanh
hon (hinh 3).

eh
£ 120
2 100 —n
= 30 —-T13
= 0 ——T4
;l —<T6
% 40 ——T11
$° 20 —0—T12

0

0 5 10 15  thor gian (h)

Hinh 3: % dwoc chat giai phong tir vién nhiéu I6p captopril cét HPMC
4000/XG, so sanh véi vien mot lop

Do XG c¢6 do than nuéc, mie do va toe do hydrat hda manh hon HPMC 4000 [5]
nén cong thirc T12 giai phong duoc chit nhanh hon cong thic T11 (du T1 va T4 giai
phong gan nhu nhau). Tuy nhién lugng duoc chat giai phong sau 12h giam dang ké so
vé6i vién 1 16p cung thanh phan (trong tng véi mau T3 va T6). Nguyén nhan chinh 1a
do duoc chat tap trung & 16p gitta nén quing dudng khuéch tan Ié6n hon so véi truong
hop vién 1 16p.

% duoc chat giai phénaphéng

25
20 ET4
15 uT6
10 T11
ET12

1 2 3 4 5 6 7 8 9 10 11 ‘Th(yigian(h)

Hinh 4: % dwoc chit giai phong giira cac thai diém tir vién nhiéu I6p captopril cét
HPMC 4000/XG, so sanh véi vién mét I6p cling thanh phan

Bén canh d6, khi so sanh véi vién 1 16p cuing thanh phan thi luong dugc chat giai
phong giira cac thoi diém cua vién 3 [6p dong déu hon (hinh 4).
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3.2.1. Anh huong cua thanh phan 16p giita dén gidgi phéng dieoc chat

Dé danh gia anh huong caa thanh phan 16p gitta dén giai phong dugc chat, vién ba
16p 6 16p 1, 3 gidng cdng thirc T11 duoc bao ché véi thanh phan 16p gitra nhu bang 4.

Bang 4: Thanh phan 16p giira vién ba lép captopril véi l6p ngoai gidng nhau

Captopril (mg) HPMC (mg) XG (mQ) EC MgSt

T13 35.25 11.75

T14 23.5 23.5

T15 11.75 35.25

T16 50 0 47 3
T17 35.25 11.75

T18 23.5 23.5

T19 35.25 11.75

% duoc chat giai phong

14 mT11
12 x

10 - mT13
8 - T14
6 T15
4 - [

2 mT16
0

1 2 3 4 5 6 7 8 9 10 11 Thoi qgian (h)

Hinh 5: % dwoc chit giai phong giira cac thai diém tu vién ba Iép khi thay nhiing
ty 1& nhat dinh HPMC 4000 Iép giira biang XG.
Khi str dung 16p gitra vai ty 1é khac nhau cia HPMC va XG thi dic diém giai
phong dugc chat cua cac vién khdng khéc nhau nhiéu, chu yéu chi khac nhau & 2 gio
dau (do XG va HPMC 4000 truong né khéac nhau) (hinh 5).

Khi thay nhiing ty 1& khac nhau caa ta duoc tao cbt 16p gitra bang EC, két qua hoa
tan cua cAc mau T17, T18, T19 nhu sau:
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% duoc chét giai phong
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Hinh 6: % dwoc chat giai phong giira cac thai diém tu vién ba Iép khi c6 EC
o lop gira

Khi thay thé 25% cbt 16p giira bang EC (T17, T19) kha ning kiém soat giai phong
dugc chat 14 tét nhat. Voi truong hop thay 50% cdt 16p gitra bang EC (T18) thi két qua
cling tu, tuy nhién téng luong duoc chat giai phong dén thoi diém chi dat khoang 80%.
Do EC la mét polymer khong tan trong nuéc, & mat bén cua 16p gitra duoc chat hoa tan
nén EC bi mai mon nhanh. Nhung véi hai mat bi che bai 16p 1 va 3 thi EC lai lam cham
qué trinh thim caa moi trudng vao lop gitta, giam téc dd khuéch tan duoc chét va do do
lam ddng déu giai phong & giai doan sau.

Nhu vay vai trd cia EC khi chiém khoang 25% ta dugc 16p gitta khdng nhitng c6
thé kiém soat, lam dong déu lugng dwoc chat giai phong gitra cac thoi diém ma con lam
tang luong duoc chat giai phong sau 12h (cac cong thirc vién 3 16p ma 16p 1,3 chi c6
HPMC va MgSt, khong c6 EC 16p giita sau 12 déu chi giai phong duoc khoang 80%
con cong thirc T17 85% dat T19 dat 86.65%).

3.2.2. Anh hwong cua thanh phan 16p ngodi dén gidi phéng dwoc chat
a. Anh hwong cia EC

Bao ché vién 3 16p c6 thanh phan 16p trong giéng nhu cong thirc T12, 16p ngoai

thay nhiing ty 18 nhat dinh HPMC 4000 bing EC.

Bang 5: Thanh phan 16p ngoai phéi hep HPMC véi EC

HPMC (mg) EC (mg) MgsSt (mg)
T20 43.65 4.85
T21 36.375 12.125 15
T22 24.25 24.25
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Hinh 8: % dwoc chit giai phong tir vién ba I6p captopril khi phéi hep HPMC
véi EC ¢ lop ngoai

Trong khoang 4h dau, luong duoc chat giai phong tir céc mau khong khéac nhau
nhiéu. Tuy nhién trong cac gio sau c6 su khac biét giira cac cong thic.

Do 16p ngoai chi c6 EC, HPMC 4000, MgSt ma khong cé chit dé tan trong nuéc
(lactose, captopril) nén EC rat kho bi an mon din dén hé qua Ia kha ning kim ham giai
phong dugc chit t6t nhung lai khién cho luong dwoc chét giai phong sau 12h thap
(Trudng hop cdng thire T22 do lwong EC khong nhiéu nén db thi giai phong khéng khac
nhiéu so véi T12) (hinh 8).

b. Anh huéng cua lactose

Bao ché cac vién 3 16p c6 thanh phan I16p trong gidng cong thac T12 (50mg
captopril, 47mg XG va 3% MgSt) va l6p ngoai nhu sau:

Bang 6: Thanh phan Iép ngoai khi phéi hep XG va lactose

XG (mg) Lactose (mg) MgsSt (mg)
T24 46.075 2.425 15
T25 43.65 4.85 '

Két qua hoa tan cho thay bat dau khoang tir gior thir 3-4 tré di ty 1 dugc chat giai
phong giita cac thoi diém cao hon so v6i T12. Piéu nay c6 thé giai thich do lactose tan
nhanh 1am ting cac kénh dan nudc trong cac 16p 1 va 3 nén lam ting gidi phong dugc
chat. Khong nhitng vay tong lugng duoc chit giai phong sau 12h ciing ting dang ké so
véi céng thac T13 (hinh 9).

56




HOI NGHI KHOA HQOC BO MON BAO CHE - 04/2011

=) 100 "
< L
= 80 [
= > ——T12
En 60 f'/v
= ™ —=—T24
S 2
8 A0 "4 T25
= 20 ..
¢ U Thai gian (h)

0

0 5 10 15

Hinh 9: % dwoc chit giai phong tir vién ba I6p phdi hep XG Iép ngoai bang
nhirng ty 1€ lactose khac nhau

3.3. Pdnh gid dpng hec gidgi phéng duwec chat

Vé6i hau hét cac cong thac quy luat giai phong déu phu hop véi mé hinh
Korsmayer-Peppas véi gia tri n nam trong khoang 0.45-0.89. Duy nhét chi c¢6 trudng
hop vién 1 16p cét XG phu hop véi dong hoc Higuchi (bang 7).

Bang 7: Tom tit phén tich dong hoc cac cong thic

Mau Zero Hixson_Crowell | Korsmayer-Peppas | Higuchi
R* AlC AlC n AlC AlC

T3 0.959 38.470 101.085 0.6341 38.2987
T6 0.898 66.405 105.443 0.53

T11 0.984 66.304 98.954 0.78

T12 0.952 46.678 102.404 0.672

T17 0.992 43.483 99.000 0.818

T19 0.995 42.560 99.360 0.8595

4. Két luan

Nghién ciru cho thay bao ché vién 3 16p voi thanh phan EC khoang 25% cét 16p
gitra c6 thé kiém soét giai phong duoc chat dé tan trong nudc twong dbi hang dinh.
Thanh phan 16p ngoai thay d6i anh hudng nhidu dén giai phong dwoc chat, dic biét 1a &
giai doan sau.
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MO HINH THU GIAI PHONG IN VITRO CUA DANG THUOC TOI
PICH GIAI PHONG TAI PAI TRANG
Neuyén Thu Quynh

Test thtr hoa tan 1a phuong phap duoc s dung nhiéu nhat dé danh gia kha nang
giai phong cua cac dang thudc udng bao gébm ca dang thudc toi dich giai phong tai dai
trang. Mot bugc phat trién hop 1y 13 st dung phuong phap thir hoa tan dé danh gia dong
hoc giai phong, cac tac dong cua thanh phan cong thic, qui trinh san xuat, pH va cac
ddc diém cua dudng tiéu hoa dén dic tinh giai phong cua thubc dé 1am sang to co ché
giai phong thude, dam bao su san xuat nhat quéan gitra céc 16 me, c6 thé thay thé thi in
vivo. Diéu nay doi hoi phuong phap phai c6 sy khac biét, do lap lai, d6 chinh xéac va
quan trong hon la phai twong ty moéi truong duong tiéu hoa. Hién nay, céc test thir hoa
tan thuong &p dung theo USP dé danh gia kha ning giai phong cua cac dang thudc cai
tién dung theo dudng udng, tuy nhién nhugce diém cua phuong phap 1a chua danh gia
chinh xac maot sé dang thudc duong udng méi, nén viéc thém mot s cai tién vao test
thir hoa tan USP la can thiét.

Dang thudc giai phéng tai dich dai trang nham nang cao hiéu qua diéu tri va giam
tac dung phu cia thudc nho 1am ting ndng do thudc tai vi tri dich. Boi vay dang thudc
giai phong tai dich dai trang 1y tuong 1a bao vé dugc chat khong giai phong tai da day,
rudt non, dam bao dwoc chit giai phong hoan toan tai dai trang. Diéu nay doi hoi phai
thiét lap duoc co ché giai phong thich hop véi cac diéu kién cu thé cua méi trudng dai
trang. Thong thuong dé dat dén dich dai trang thuong ap dung bién phap nham giai
phong thube dung vao thoi diém thube dén dai trang, dung polyme nhay cam pH, tién
thudc hodc cac polyme bi phan hay bai vi sinh vat dai trang, trong d6 bién phéap giai
phdéng nho vi sinh vat 1a vu viét hon cac phuong phap khac. Cac polymer dugc st dung
pectin, gdm xanthan, dextran, amylose, galactomanan. Béi vi sy ¢ mat cua vi sinh vat
dai trang 1a co ché chinh cho sy giai phong thudc nén test hoa tan can phai dwoc thuc
hién phu hop diéu kién sinh thai da dang cua dai trang [8].

Mot sé dic diém dai trang lién quan dang thudc:

Vi sinh vat dai trang: Dai trang nguoi c6 khoang 400 loai vi khuan véi s6 luong
10%- 10*CFU/mI. M6t sé chung cha yéu Bacteroides, Bifidobacterium, Eubacterium,
Lactobacilus, ... Cac chang vi khuan nay san xuat enzyme thiy phan va enzyme khi
hoa nhu glucosidase, gluconidase, B-D fucosidase, B-D galactosidase, nitroreductase,
azoreductase, N- oxidase, sulfoxidase,... Cac chung vi khuan chiu anh huéng cua nhiéu
yéu t6 nhu ché do an, bénh tat, tudi, thudc.

Vén d6ng tai dai trang: Su van dong tai dai trang c6 nhiéu dic diém khac biét so
véi da day va rudt non do su khac biét caa tirng vung va chirc nang khac nhau.
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Nude va dién giai: Dai trang ¢ kha ning hap thu 1on: véi 2 lit nudc vao dai trang
thi ¢6 <200 ml nudc trong phan. Luu lwong nhii trap tir rugt non xudng rudt gia ¢ nguoi
khoe manh khoang 1-2 lit/gio. Su hap thu nudc va Na* khong dang ké & manh trang. Su
hap thu xay ra ¢ nira dau dai trang [1].

pH: O nguoi, gia tri pH dai trang khoang 5,5-7.8. Trong d6 pH & dai trang 1én 1a
6,40,6; & dai trang ngang 1 6,6+0,8 va ¢ dai trang xuéng 1a 7,0£0,7. C6 nhiéu yéu té
lam thay d6i pH cac phan dai trang nhu bénh tat, ché do an, thudc [1].

1. M6 hinh thir giai phong invitro dua trén co s Tiag- pH

PAC BDIEM THANG BUGONG TIEU HOA

Miéng

pH 6.5--7.5
1 phut

Phén trén da day
pH 4,0-6,5
30-60 phat

Phin dudi da day
pH 1,5-4.0
1-3h

Ta trang
pH 7.0-8.5
30-60 phut

Rudt non
pH 4,0-7,0
1-5h

Pai trang
pH55-7.8
10h-48h-

Hinh 1: Pic diém pH va thoi gian luu tai cac phan khac nhau cia dwong tiéu hoa

Mo6 hinh thuong ap dung test thir hoa tan USP, chuyén luan vién bao tan trong
rudt c6 mot sb cai tién. Ba méi trudng thuong duoc sir dung: mdi truong da day, rudt
non, dai trang twong tng pH da day 1,2; 7,5 va 6,8. Thai gian caa moi giai doan tuong
tu thoi gian luu gitr thude trong duong tiéu hoa: da day 2h, rudt non 3h.

Uu nhuoc diém:
- Phwong phép don gian, dé thuc hién.
- Phuong phap chi dya vao thang pH va thoi gian nén twong ddi 6n dinh.

- Phuong phéap khéng dic hiéu véi cac thubc giai phong tai dai trang sir dung
polyme bi phan hay bai vi sinh vat dai trang hay cac enzym tiéu hoa.

Pé so sanh kha ning kiém soat giai phong cua cac polymer bao vién nén
indomethacin, Vivek Ranjan Sinha va cong su da tién hanh thir hoa tan theo USP 24 voi
cac thdng sé:

- Moi truong: 750ml dung dich HCI pH 1,2 trong 2h va 900ml dung dich dém
phosphate pH 6,8 trong 22h tiép theo.
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- Nhiét d¢o: 37°C + 0,5°C.
- Toc d6 khuay: 75 vong/phut [15].

S. K. Bajpai va cong su ciing da tién hanh danh gia kha nang giai phong riboflavin
tir gel bao ché duoc theo USP véi cac thong sé nhu sau:

- Moi truong: 25ml dém citrate pH 2,0 va 4,0; dém phosphate pH 7,4
- Nhiét do: 37°C + 0,5°C.
- Tc @6 khuay: 50 vong/phut [4].

Jinhe va cong su tién hanh danh gia kha ning giai phong cua vién nén da thanh
phan chira paracetamol theo USP sir dung may 11 va 111 [5].

Théng sé USP may |1 USP may 111

Moi truong pH 1,2 trong 2h; pH 6,8 trong | pH 1,2 trong 2h; pH 6,8
4h; pH 5,0 trong 4h trong 4h; pH 5,0 trong 4h

Nhiét do 37°C +0,5°C 37°C +0,5°C

Thé tich méi truong 900ml 250ml

Téc do khudy 100 vong/phut 50 vong/phut

Anil Kumar trong nghién ciru bao ché vi cau trimetazidine giai phong tai dai trang
Vai ta dugc natri alginate da sir dung phuong phap thir giai phong theo USP 23 véi cac
thong so:

- Moi truong: 900 ml dém ph 1,2 trong 2h; pH 7,4 trong 3h tiép theo; cubi cing
dém pH 6,8 trong 19h con lai.

- Nhiét do: 37°C + 0,5°C.

- Thé tich mau: 5ml.

- Tc @6 khuay: 50 vong/phut [3].

I. Tomuta va cong su da nghién ciru danh gia invitro va invivo cua vién bao
indomethacin giai phong tai dai trang voi t:fi dugc Eudragit da su dung dugc dién chau
au dé thr giai phdng invitro vai cdc théng so:

- Méi truong: 900 ml dém ph 1,2 trong 2h; dém pH 6,8 trong 22h con lai.

- Nhiét do: 37°C + 0,5°C.

- Thé tich mau: 5ml.

- Téc do khudy: 50 vong/phat [13].

2. M6 hinh thir giai phong invitro sir dung Tiag- pH- vi sinh vat dai trang.
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Mo hinh cling dya trén md hinh tht hoa tan theo USP chuyén luan vién bao tan
trong rudt (pH, nhiét do, toc do khudy, thoi gian ldy mau) c6 thém mét sé cai tién vé
moi truong MmO phong dai trang la pH va vi sinh vat dai trang.

MOoi truong tuong tu dai trang thuong st dung dich dai trang chuia vi sinh vat dai
trang chudt, lon, nguoi.

Uu nhuoc diém:
- M@ hinh gan giéng méi trudng in vivo hon so vai md hinh Tag-pH.

- M6 hinh c6 tinh dic hiéu vai dang thude giai phong tai dai trang sir dung ta dugc
bi phan huy bai vi sinh vat dai trang.

- Phuong phap thuc hién phic tap, tén kinh phi.

- Str dyng dich dai trang ngudi thi lién quan dén y duc va khé chon duoc nguoi
tinh nguyén phi hop yéu cau.

- Thao téc can chuin héa, méi truong phai Ky khi.

Yassin va cac cong su da su dung phuong phap thir giai phdng in vitro vién nen 5-
fluorocil véi ta dugc chitosan dua trén co s6 USP, chuyén luan vién bao tan trong rudt
c6 thém moi treong mo phong dai trang co diéu kién cu thé nhu sau:

- Mdi truong: 750ml HCI pH 1,2 trong 2h va dém phosphat pH 7,2 trong 4h tiép
theo.

- Nhiét @o: 37°C + 0,5°C.
- Téc do khudy: 50 vong/phut
- Thé tich mau: 5ml.

Moi truong dai trang chudt: Chudt cé trong lugng 200-300g. Chudt bi giét bang
ether, mb bung chudt, boc 16 dai trang, that dai trang thanh céc tdi, cit, chuyén tai vao
mdi truong dém phosphate pH 7,0 trong méi truong khi NO2, pha lodng dén ndng do
3%.

- Thé tich méi truong: 100ml.

- Tc d6 khuay 80 vong/phuit.

-Thé tich mau 1ml.

- Pinh luong cac mau biang HPLC [2].

Jenita va c4c cong su da nghién ciru bao ché vién nén bao mesalamin véi ta dugc
locust bean gom da st dung phwong phép thi in vitro véi cac thong sé nhu sau:
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- Mai treong: 900ml HCI 0,1N trong 2h; 900ml pH 7,4 trong 3h; 100ml pH 6,8
(4% dich dai trang chuot) trong 21h.

- Nhiét 6 37°C

- Téc do khudy 100 vong/phdt.

- Thé tich mau 1ml.

- Thoi gian ldy mau: 2, 5, 6, 8, 12, 19, 21h [6].

Siew va cac cong su trong nghién citu anh huéng mang film amylase-
ethylcellulose dén sy giai phong dugc chat 5-ASA tir pellet & dai trang da sir dung
phuong phap thir giai phdng invitro theo USP ¢6 thém dich dai trang ngudi:

- M6i truong: HC1 pH 1,2 trong 3h; dém phosphat pH 7,2 trong 3h tiép theo.
- Nhiét do: 37°C+ 0,5°C
- Téc do khudy: 100 vong/phuit.

- MGi truong dai trang: 100ml mt dich dai trang nguoi 10% trong dém pH 7,2; suc
khi CO2 [12].

3. M0 hinh thir giai phong in vitro sit dung Tiag- pH- enzym dai trang.

bay la mo hinh ciing dya trén co s¢ md hinh thi hoa tan cua vién bao tan trong
rudt theo USP (pH, nhiét do, téc do khudy, thoi gian 1dy miu) va cé thém mai trudng
mo& phong dai trang la pH va enzym dai trang.

Cac enzym thuong la galactomanase, chitosanase, pectinase.

Uu nhuoc diém:

- M6 hinh danh gia kha ning giai phong in vitro gan véi giai phong in vivo.
- M6 hinh c¢6 tinh dac hiéu hon so v6i cac mod hinh trén.

- Phuong phép thuc hién phuc tap, tén kinh phi.

- Thao tac thuc hién phai chuan hoa, méi trudng phai ky khi.

- bong vat thi nghiém phai dugc cho dung co chét theo dang qui chuén.

Y. S. R. Krishnaiah va cong su trong nghién ciu bao ché vién nén metronidazol
giai phong tai dai trang voi ta duge gom guar da st dung phuong phap danh gia giai
phéng in vitro theo USP ¢0 sir dung thém enzyme dai trang chuot:

- Moéi treong: 900ml HCI 0,1M trong 2h; 900ml déém phosphat pH 7,4 trong 3h;
100ml enzym dai trang chuot.

-Nhiét do: 37°C+ 0,5°C
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-Téc @6 khudy: 100 vong/pht.

Chuét ¢6 trong lwong 105-115g, duoc cho dn theo ché d6 binh thuong. Chudt
dugc cho an 1ml hdn dich gom guar 2% trong 7 ngay trudc thir nghiém, giét chugt bang
gay mé, mod bung chudt, boc 16 dai trang, thit thanh tai, ngdm dém phosphate pH 6,8
moi truong CO2, cén trong lugng ting thi, pha lodng vao dém phosphate pH 6,8 dugc
hén dich 4% [7].

Patel va cong su khi tién hanh nghién cau bao ché vién nén mesalamin voi ta
dugc pectin da s dung phuong phap thtr giai phong in vitro theo USP ¢ sir dung
enzyme dai trang vai cac thong sé cu thé:

- Méi truong: 900ml HCI pH 1,2 trong 2h; 900ml dém pH 7,4 trong 3h; 100ml mt
enzym dai trang chu6t 19h con lai.

- Nhiét d¢o 37°C.
- Téc do khudy 100 vong/phat [11].

Min han va cong su trong nghién ctru vién nang theophyllin giai phong tai dai
trang da str dung phuong phap thir giai phdng theo USP véi cac thong sb:

- Moi truong: 900ml HCI pH 1,2 trong 2h; 900ml dém phosphat pH 6,8 trong 1h;
900ml dém phosphat pH 7,4 trong 2h; 900ml dém phosphat pH 6,8 chua galactomanase
(tir nAm aspergillus niger) 40U1/I 13h con lai.

- %= 37°C.
- Téc do khudy 100 vong/pht.
- Thé tich mau 5ml [9].

Vikas Kumar khi nghién cttu bao ché vién nén fluticasone véi ta duoc chitosan
tién hanh thir giai phdng in vitro theo USP véi cac thong sé nhu sau:

- Moi truong: dung dich HCI pH 1,2 trong 2h; dém phosphat pH 7,4 trong 3h;
dém phosphat pH 6,8 chira 0,05 Ul chitosanase 19h con lai.

- 1= 37°C,
- Tc a6 khuay 50 vong/phuit.
- Thé tich mau 5ml [14].

Murat Turkoglu va cong su trong nghién cttu bao ché vién nén 5-ASA véi ta duoc
pectin- HPMC di st dung phuong phép thir giai phong in vitro theo USP ¢d mét sé cai
tién nhu sau:

- M@i truong: 500ml dung dich HCI 0,1N trong 2h, 500ml dém phosphéat pH 6,8
trong 6h, sau 6h thém 3ml dung dich Pectinex (3000 FDU/ml) vao mdi truong thur.
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- t9=37°C.
- Tc @6 khuay 50 vong/phut [10].

1.4. M0 hinh dua trén co ¢é pH va enzym

rmay didu chinh

Binh duneg chit
tha

Hinh 2: M6 hinh nudi cay vi sinh vat

MOi truong: V1= 200ml cé pH 5,5; V2= 200ml c6 pH 6,2; V3= 280ml co pH 6,8.
Khudy va giir t° =37°C va suc khi CO,. Mdi méi truong duoc tiém 100ml dung dich
20% dich phan caa ngudi hién ting. Dé tao da dang lodi vi sinh vat, binh ting trudng
chura cac loai pectin, gdm guar, xylan, inulin trong moi truong khi NO2, sau d6 bom vao
binh V1 va &p dung tuan ty cho V, va V3. Sau d6 binh nudi cdy dc thio bo va danh gia
hoat luc enzym, thanh phan vi khuan dua trén co sé hoa hoc va do ludng vi sinh vat tir
ngudi chét dot ngot.

S6 lugng va loai vi sinh vat dugc xac dinh bang phuong phap FISH (fluorescent
in situ hybridization) [8].

1.5. Phwong phap thir giai phong in vitro dang thudc téi dich giai phong tai dai
trang co sir dung polyme bi phan hiy béi vsv dai trang.
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Str dung thiét bi gio quay.
MBoi trudng: gom 3 méi trudng:
- 900ml dung dich HCI 0,1N (pH 1,2) trong 2h.
- 900ml dém phosphat pH 7,4 trong 3h tiép theo.
- 900ml dém phosphat pH 6,8 ¢ enzym pectinase trong 19h tiép theo.
Nhiét do: 37°C + 0,5°C
Téc @6 khudy: 100 vong/phit
Thoi diém lay mau: 2h, 5h, 6h, 8h, 12h, 16h, 24h.
Thé tich mau: 5ml
M@i truong chira enzym dai trang:
- Chon chudt lang (200-300g). Cho chudt in ché d6 binh thuong.
- M&i ngay cho chuot dung 1ml dung dich 2% pectin trong 7 ngay lién tuc.
- Giét chudt bang ether, mé bung chudt, boc 16 dt chudt, that dai trang chudt thanh
cac tui.
- Nhung tai vao mt dém phosphat Ph 6,8 d(‘”)n,g thai suc khi CO2. Mo tai, cén, pha
loang vao dém phosphat pH 6,8 cho dc nong do cuoi cung 4%.
- X4c dinh ndng d6 enzym pectinase:

Phuong phdp do do nhét véi nhét ké Borosil: Hat 2ml dung dich enzyme thd 5%
(w/v) phan tng véi 18ml Dung dich pectin 1% ¢ pH 4,5 va nhiét d6 40°C. Mot don vi
hoat d6 pectinase (UI) 1a lwong enzyme can thiét lam giam 10% do nhot cia hdn hop
chtra 180mg pectin duéi nhimg diéu kién nhu trén.

Phuwong phdp do quang: pectinase thuy phan pectin giai phong acid galacturonic,
dinh luong acid nay bang quang phé tir ngoai A= 235nm. Mét don vi enzym hoat dong
lam tiang 0,01 do hap thu/1 phat ¢ diéu kién pectin 0,5%; t°=30°C, pH=5,8.

Az A

Pectinase Actvity, U/mg = ———
0.01xCxV

- T d6 tinh toan lugng enzym phu hop cho vao méi truong thir giai phong
invitro.
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PREPARATION AND INVESTIGATION OF SELECTIVE
ACCUMULATION AND PDT EFFECTIVENESS OF LIPOSOMES
LOADED WITH PHOTODITAZIN

Tran Thi Hai Yen

1. INTRODUCTION

Second-generation Russian photosensitizer Photoditazin based on an aqueous solution
of di-N-methylglucamine salt of chlorin e6 actively studied recently for photodynamic
therapy of (PDT) surface and intracavitary neoplasms. Photoditazin rapidly
accumulates in the tumor (maximum accumulation occurs within 2-3 h [1]) and rapidly
excreted (98% of the drug is excreted in two days [1]).

The purpose of this study was to obtain a new liposomal form Photoditazin, which
would provide:

- Increase the selectivity of drug accumulation in tumor tissue compared with normal
tissue;
- Increase the effectiveness of PDT using Photoditazin;

2. MATERIALS AND METHODS
2.1.  Preparation of liposomes loaded with Photoditazin

Liposomes loaded with Photoditazin were prepared by Bangham method [2] using egg
phosphatidylcholine  (Lipoid) : cholesterol: distearoylphosphatidylethanolamine-
polyethylene glycol 2000 (DSPE-PEG 2000 ammonium salt) (Avanti Polar Lipids) in
molar ratio of 30:10:1. Tocopherol acetate (2 mol%) was added to protect the lipids
against degradative processes.

The lipid film hydrated with Photoditazin solution at 37 ° C and constant stirring. The
extrusion was performed through 200 nm polycarbonate membranes (Whatman) using
Avanti Mini-Extruder (Avanti Polar Lipids, Inc., USA). Citrate buffer pH 5 were used
to raise incapsulation of photoditazin in liposomes.

Vesicle size was measured by dynamic laser light-scattering measurements using
Submicron Particle Sizer Nicomp-380. Liposomes were separated from untrapped
photoditazin by gel filtration on column C 10/20 (Amersham Biosciences) with
Sephadex G-50 sorbent and 0.15 M sodium chloride solution as eluent. The
concentration of Photoditazin in liposomes was determined spectrophotometrically at
wavelength of 662 + 2 nm.

2.2.  The study of tumor selectivity of liposomal photoditazin in mice
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To study the pharmacokinetics of Photoditazin suspension in vivo Ehrlich tumor (ELD)
cells were transplanted intramuscularly in the right hind paw of F1 mouse. Mice were
divided into 2 groups (n = 3). Pharmacokinetic studies were performed at 4-5 days after
tumor transplantation. The first group of mice received Photoditazin intravenously at a
dose of 5 mg / kg in liposomal form, and the second - the same dose in agueous
solution.

Spectral fluorescent method with a fiber spectrum analyzer "LESA-01-Biospec” and
He-Ne laser (Biospec, Russia) were used to assess the selective accumulation of
photosensitizer. Measurements of fluorescence intensity was carried out at several
points of the tumor, the data were averaged. Similarly assessed the fluorescence
intensity of normal tissue in the contralateral area of the left paw.

Index of photosensitizer accumulation in tumor was estimated as the ratio between
average intensity of fluorescence in tumor and normal tissue (under the assumption that
the fluorescence intensity of the photosensitizer in a tissue is proportional to its content
in tissue). Carrying out such measurements at various times, we had a curve to an index
of Photoditazin accumulation when administered in both forms.

Photoditazin, accumulation index

: 7\
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s |
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E 2 ¥
= ./'/
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Fig. 1. Index Photoditazin accumulation in Ehrlich tumor (ELD) as compared with
normal tissue when administered in doses of 5 mg / kg intravenous injection:

1 - in liposomal form;

2 - in aqueous solution.
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2.3.  The Study of the PDT effectiveness of Photoditazin liposomal dispersion on
Ehrlich tumor in mice

Comparative studies of the therapeutic efficacy of the resulting liposomal dispersion
and an aqueous solution Photoditazin performed in vivo in 3 groups of mice Balb / ¢ (n
= 7), as control (group 3) were used intact mouse. Ehrlich tumor (ELD) were
transplanted intramuscularly in the leg, right hind paw of 0.1 ml of a suspension
containing 5h105 cells. Treatment of mice started at 6 days after tumor transplantation,
when the average tumor volume in groups of no more than 530 mma3. The first group of
mice for 4,5 hours prior to irradiation was administered intravenously liposomal
dispersion Photoditazin 5 mg / kg of animal body weight, the mice of the second group -
the aqueous solution Photoditazin at the same dose. With PDT, the tumor was irradiated
with a laser "LFD-01/670-Biospek (Biospec, Russia) with a wavelength of 671 nm and
a power density of 260 mW/cmz2 for 20 minutes.

The effectiveness of PDT was evaluated by tumor growth inhibition (TGI, %) at
different periods of observation. Inhibition of tumor growth was calculated by the
formula:

TG1% = (Vc-Vo) / Ve x100%

where Vc - average tumor volume in the control group (mm?3), Vo - the average tumor
volume in the experimental group (mm?). The results are shown in Table 1.

Table 1. Effectiveness of PDT with Photoditazin liposomal dispersion on Ehrlich tumor
in mice

TGL.%
Group days after irradiation
4 8 11 15 18 23
Photoditazin 27 48 39 44 48 57
aqueous SOIUtlon
Plhomd'taz'” 36 58 61 76 83 86
Iposomes

3. RESULTS AND DISCUSSION

The method of liposomal Photoditazin preparation is developed. Incapsulation of
Photoditazin in liposomes was 92,1 + 0,9%, the diameter of vesicles - 178 + 10 nm.
These sizes of pegylated liposomes are quite acceptable for a prolonged circulation in
blood [3].

The results of biological studies indicate that liposomal Photoditazin increased 20%
selective accumulation in tumors compared with normal tissue (Fig. 1). In the group
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with Photoditazin aqueous solution significant effect is achieved only at the end of
observation, TGl = 57%, while liposomal Photoditazin causes significant tumor growth
inhibition already at 8 days after treatment (TGl = 58%) and reaches a maximum by 23
days, TGI = 86%.
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