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i) chuén bi pha phan tan artemisinin;

ii) chudn bi hdn hop chit mang polyetylen glycol/tween80/acrysol K150/capryol,

iii) tao hdn hop tién nhii bang cach tron pha phén tan va hdn hop chit mang polyetylen
glycol/tween80/acrysol K150/capryol,

iv) tao mang lipid bang cach cho sy hdn hop tién nhii trong thiét bi ¢6 quay chan khong;
v) hydrat h6a mang lipid bing cach bd sung vao hdn hop sau khi sdy mét lugng dung dich
NaCl 0,9%;

vi) phan tan hdn hop sau hydrat héa trong méi trudng nudc khir ion;

vii) siéu 4m hén tién nhil twong dé giam kich thudc hat; va

viii) loc hé nhil trong nano liposom artemisinin.

Quy trinh theo giai phap hitu ich cho phép diéu ché hé nhii twong c6 chira cac tiéu phan
nano artemisinin c6 kich thuéc nano, ddng déu va kha ning hoa tan tbt trong nuwdc. Ngoai
ra, quy trinh theo giai phap hitu ich don gian, d& thuc hién véi viéc sir dung cac chat trong
quy trinh phan tan t6t trong nudc c¢6 do an toan cao, khong ddc hai va it tac dung phuy, nén
hé nhil trong nano liposom artemisinin thu dugc tir quy trinh theo giai phép hiru ich c6 do

an toan cao khi st dung.
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Linh vie k§ thuat dwoc dé cap

Giai phép hiru ich @ cép dén quy trinh diéu ché hé nano artemisinin ty vi nhii ma
cho phép diéu ché hé nhii tvong c6 chira cic tiéu phén nano artemisinin c6 kich thuéc
nano, déng déu va kha ning hoa tan t6t trong nudc. Ngoai ra, quy trinh theo gidi phéap
hitu ich don gian, d& thuc hién véi viée sit dung céc chét trong quy trinh phén tan tot
trong nudc cé d6 an toan cao, khong doc hai va it tic dung phu, nén hé nhil trong nano
liposom artemisinin thu dugc tir quy trinh theo gidi phép hitu ich c6 do an toan cao khi sir

dung.
Tinh trang k¥ thuat ctia giai phap hiru ich

Artemisinin 13 hoat chit dugc chiét xuét tir Artemisia annua - tic cdy thanh hao
hoa vang, mot loai thao dugc dugce st dung trong y hoc c¢d truyén Trung Qudc.
Artemisinin, danh phép tiéng anh JTUPAC 1la (3R,5aS,6R,8aS,9R,12S,12aR)-octahydro-
3,6,9-trimethyl-3,12-epoxy-12H-pyrano[4,3-j]-1,2-benzodioxepin-10(3H)-one, c6 cong

thirc phan tir C;5sH»,0O5 véi cong thiic cAu trac dudi day:

Artemisinin

Artemisinin 13 dugc chét d3 duoc sir dung dé diéu tri bénh sét rét va nhiém giun
ky sinh trong nhiéu thién nién ky. Artemisinin con dugc chitg minh 1a ¢6 dac tinh chéng
viém va dang dugc nghién ciru nhu 1a phuong phap didu tri cho mét s6 bénh viém.
Artemisinin 1dm gidm viém bang cich ngin chin cic con dudng tin hiéu NF-kB va
MAPK din dén san xuét cytokin giy viém. Artemisinin cling san xudt céc chét

phytochemical chdng viém khac, bao gom flavonoid va monoterpen. C4c thi nghiém in-
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vitro va in-vivo cho thiy cac flavonoid, casticin va chrysosplenol-D lam gidm viém, con
monoterpen, 1,8-cineol (eucalyptol) gdy uc ché san xudt sdu cytokin giy viém.
Artemisinin cfing tao ra axit rosmarinic va axit chlorogenic, mdi axit nay déu c6 hoat tinh
chéng viém. Chinh vi vay, c4c nha khoa hoc hy vong ring artemisinin c6 thé cung cip
mot phuong phap méi hidu qua chi phi thip trong diu tri cac bénh viém nhiém. Ngoai
ra, cic nghién ctru gin diy cong bd artemisinin c¢6 kha ning tic ché té bao ung thu thdng
qua qué trinh alkyl héa va tc ché chu trinh G1 d6i vi hoat dong chdng ung thu.

Mic dii ¢6 nhitng hidu qua duoc 1y diy htra hen, nhung tiém nﬁng diéu tri cna
artemisinin bi han ché phén 16n do d6 sinh kha dung dwdng miéng thap. Cac nghién ctru
cho thiy d6 sinh kha dung dudng miéng cuia artemisinin khoang 10%. D6 sinh kha dung
thip cua artemisinin c6 thé 13 do kha ning tan trong nudc kém, thdi gian ban hiry ngan.
Céc san phim chi yéu duogc ding theo dudng miéng, nhung artemisinin d& bi bién ddi
duéi tac dung cua cac dich tidu héa cua co thé, nén dé bi dao thai khoi co thé dan dén
thoi gian sinh kha dung trong co thé ngin. Do d6, cAn kéo dai thdi gian sinh kha dung va
tang tinh thAm mang sinh hoc cua artemisinin dé giam lugng artemisinin dwa vio co thé.

Zu Yuangang va cac cOng su trong cong bb don yéu cau cip bang ddc quyén sang
ché Trung Quéc s6 CN101264059A md ta phwong phép lam ting tinh sinh kha dung ciia
artemisinin bing phuwong phap két tha ap suét cao tir 5 dén 6,5MPa dé tao bot nano
artemisinin c6 kich thudce hat tir 100 dén 550nm. Phuong phép nay d tao thanh cong cac
hat nano artemisinin tan t6t trong nuGe. Tuy nhién, phuong phép tao cic hat nano c6 kich
‘thude 16n hon 100 nm s€ nhanh chéng bi dao thai qua gan va thén.

Zeng Yali va cac cong su trong cong bd don yéu ciu cip bang ddc quyén sing ché
Trung Quéc s CN103385875B mé ta phuong phap lam ting tinh sinh kha dung cta
artemisinin bang phuong phap bao goéi artemisinin trong cic hat nano polyvinyl
pyrrolidon/chitosan. Hop chit dugc diéu ché theo giai phap hitu ich 13 arteannuin c6 do
hoa tan tt, d& hip thu vao co thé, c6 ciu triic nano gitip hoat chét giai phong chdm hon,
thoi gian ban huy cua thude cai thién dang ké, giam ty 1& lidu ding. Tuy nhién, gia thanh
nguyén liéu polyme polyvinyl pyrrolidon kha cao hi¢u qua kinh té thap.
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Miic du ciing c6 nhidu giai phap tao ra dé ting d sinh kha dung dudong miéng cua
artemisinin nhu bao goéi, tao cac tiéu phéan nano va d3 tao ra dugc higu qua khi ap dung.
Tuy nhién, céac hat tdng hop dwgc van c6 kich thudc kha 16n. Véi kich thude nay kha
nang van chuyén, phéan bd, @6 hoa tan va do sinh kha dung duong miéng cua artemisinin
sé bi han ché. Hon nita, gi4 thanh nguyén liéu st dung cao hiu qua kinh té the‘ip.

Dé khic phuc cac nhuge diém d3 néu cua cac nghién ciru trude, giai phap hiru ich
@& cap dén quy trinh tao artemisinin dang cac tiéu phan nano c6 kich thu6c nho hon (dudi
50 nm). Cu thé, quy trinh theo giai phap hiru ich cho phép tao h¢ nhii firong nano liposom
artemisinin bao gém tiéu phan tir hinh cau ¢6 kich thude nano, c6 18i chira cac hoat chét,
duoc bao boc phia ngoai boéi mot hoac nhidu 16p mang phospholipit kép. Dugc chit duoc
bao trong 16p phospholipit nén kha ning hoa tan t6t, thoi gian huu lai trong co thé duogc
kéo dai, tranh dugc sy dao thii clia co quan gan va than nén tinh sinh kha dung dugc cai
thién. Hé nhil trong nano liposom artemisinin dugc tao thanh dung qua dudng miéng
chira cac hat vi nhi nhé hon 100 nm, t6t hon nita néu hé nhil twong nano liposom
artemisinin phan tan tdt trong nudc, c6 chira cac hat nano artemisinin hinh cau c6 dudng
kinh khoang 50 dén 100 nm, do d6 1am tang sy hap thy thudc & dudong tiéu héa. Hé nhil
trong nano liposom nay cé uu diém 12 tinh chét hoa 1y 6n dinh va thoi gian bao quan lau
dai.

Ban chit k§ thuit clia giai phap hiru ich

Muc dich cua giai phap hitu ich la khéc phuc cic nhuge diém néu trén trong céc
gi4i phap da biét.

Muc dich khac ciia giai phap hitu ich 1 1am ting hon nita tinh sinh kha dung cia

dugc chat artemisinin.

Muc dich khéc nita cta giai phap hiru ich la @& xuét quy trinh cho phép tao ra
artemisinin dang cAc tiéu phan nano c6 kich thuéc nhd hon (dudi 50 nm), cu thé cho phép
tao hé nhil tuong nano liposom artemisinin bao gdm tiéu phéan t& hinh cau c6 kich thudce
nano, cé 18i chira cac hoat chét, dugc bao boc phia ngoai béi mot hodc nhiéu 16p mang

phospholipit kép. Tét hon nita néu dugc chit dugc st dung dugc bao trong 16p
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phospholipit nén kha ndng hoa tan tdt, thoi gian luu lai trong co thé duogc kéo dai, tranh
duoc su dao thai clia co quan gan, thdn va giam ty 1€ lidu ding nén tinh sinh kha dung
duoc cai thién.

Muc dich khac nira ctia gidi phap hitu ich 1a tao ra hé nhil twong nano liposom
artemisinin dung qua dudng miéng bang quy trinh néu trén chita cac hat vi nhil nh6 hon
100 nm, t&t hon nita néu hé nhii trong nano liposom artemisinin phén tén t6t trong nuéc,
¢6 chira cac hat nano artemisinin hinh cau c6 duong kinh khoang 50 dén 100 nm, do d6
1am ting su hap thu thudc & duong tieu héa. HE nhil twong nano liposom nay c6 vu diém
13 tinh cht héa 1y 6n dinh va thoi gian bao quéan lau dai.

Pé dat dugc cac muc dich trén diy, giai phap hitu ich dé xuét quy trinh didu ché

hé nhii trong nano liposom artemisinin bao gom céc budgc:

i) chuén bi pha phén tén chira artemisinin bang cach hoa tan mt luong artemisinin
vao etanol vdi ty 18 khdi lwong/thé tich cua artemisinin/etanol 12 khoang 1:20 dudi didu
kién khudy tir 400 dén 600 vong/phit trong thi gian tir 20 dén 40 phiit & nhiét tir 25 dén
35°C;

ii) chuin bi hén hop chit mang bao gdm polyetylen glycol, tween80, K150 va
capryol 90 bang cach tron mét lugng polyetylen glycol, tween 80, acrysol K150 va
capryol vao etanol du6i didu kién khudy tir 400 dén 600 vong/phit & nhiét do 50 dén
60°C trong khoang thoi gian tir 1 dén 2 gid, trong dé:

-ty 1€ khéi luong cta polyetylen glycol/tween80/acrysol K150/capryol 90
trong hdn hop chat mang 12 khoang 2/4/2/2, va

t§7 16 khbi lrong/thé tich (¢/mL) ciia hdn hop chét mang bao gdm polyetylen
glycol, tween80, acrysol K150 va capryol 90 so véi etanol la khoang 1/3;

iii) tao hdn hop tién nhil trong liposom bang cach trn pha phén tan & budc i) v6i
h&n hop chét mang & bude ii) theo ty 1¢ khéi lugng cta artemisinin/hdn hop chit mang 1a
khoang 1/10 trong khodng thoi gian 16 dén 20 giy véi tde do khudy tir 400 dén 600
vong/phut & nhiét d6 50 dén 60°C;
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iv) tao mang lipit bng cach sdy hdn hop tién nhil thu dugc & bude iii) dudi didu
kién 4p suit chan khong 80 dén 110 mmHg & nhiét d6 45 dén 55°C trong thoi gian 30 dén
50 phat va lap lai 2 dén 5 1an;

v) hydrat héa mang lipit bing cach bd sung mot hrgng dung dich mudi natri clorua
0,9 % vao hén hop tao mang lipit thu duge & budc iv) theo ty 18 khéi lugng cua dung
dich NaCl 0,9%/hdn hop tao mang 12 khoang 19/11 trong & nhiét dd 45 dén 55°C trong
40 dén 60 phut;

vi) phan tan hén hop sau khi hydrat hoa bing cach bd sung mot lwgng nude cét
khir ion vao hdn hop sau hydrat héa mang lipit thu dugc & bude v) theo ty 1€ khdi Iuong
ctia hdn hop sau hydrat héa/nudc cAt 1a 3/7 du6i didu kién khudy véi toc do 8000 dén
12000 vong/phit, & nhidt do 30 dén 40°C trong thdi gian tir 20 dén 40 phit va lp lai 4
dén 6 1an;

vii) siéu 4m hén hop nhil twong dé giam kich thudc hat lyposom & nhigt d¢ phong
trong thoi gian tir 15 dén 25 phut va 13p lai qua trinh tir 2 dén 4 13n; va

viii) loc hé nhil trong nano liposom sau khi siéu &m qua mang loc c6 kich thugce
40 dn 60 pm d thu dugce hé nhil twong liposom artemisinin dang long ¢6 kich thude
nano.

Theo mot phuong én, Viéc khéy trong buéc i) duge thuc hién trén may khuly
trong thoi gian khoang 30 phut voi téc do quay 500 vong/phut & nhiét d6 30°C.

Theo phuong 4n khac, trong budc ii) tao hdn hop chit mang dugc thuc hién trén
may khudy & 55°C trong 1,5 gio.

Theo phuong 4n khac nira, trong budec iii) tao hdn hop tién nhil twong duge thuc
hién trén thiét bi tao nhii & 55°C trong 18 gid. |

Theo phuong 4n khac nira, trong budc iv) tao mang lipit dugc thyc hién trén thiét

bi ¢6 quay chan khong ¢ ap suét 100 mmHg trong 40 phut & 50°C va 1ap lai 3 lan.
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Theo phuong 4n khac nita, trong budc v) hydrat héa mang lipit duoc thuc hién

trong thiét bi c6 quay chan khong & nhiét do 50°C trong thoi gian 50 phut.

Theo phwong 4n khac nia, trong buéc vi) phan tan hdn hop sau hydrat héa dugc
thuc hién trong thiét bi ddng héa véi toe do khudy 10000 vong/phut, & nhiét 4o 35°C
trong thdi gian 30 phiit va I3p lai 5 1an.

Theo phurong 4n khéc nita, trong budc vii) si€u am hdn hop nhil twong duoc thuc
hién trong thiét bi siéu &m & nhiét d6 phong trong thoi gian 20 phut va 1ap lai qua trinh 3

\
A

lan.

Theo phuong 4n cu thé duoc wu tién, quy trinh theo giai phap hitu ich bao gdm céc

budc:

i) chuén bi pha phén tan chira artemisinin bang cach hoa tan mdt lrong artemisinin
vao etanol vdi ty 16 (g/mL) clia artemisinin/etanol 12 khoang 1:20 duéi didu kién khudy tir
500 vong/phit trong thoi gian 30 phit ¢ nhiét 30°C;

ii) chuin bi hdn hop chit mang bao gdm polyetylen glycol, tween80, K150 va
capryol 90 bing cach tron mdt lugng polyetylen glycol, tween 80, acrysol K150 va
capryol voi ty 1& (g/g/g/g) cla polyetylen glycol/tween80/acrysol K150/capryol 90 la
khoang 2/4/2/2 vao 30 mL etanol duéi diéu kién khudy 500 vong/phit & nhiét do 55°C
trong khoang thoi gian 1,5 gio;

iii) tao hon hop tidn nhil twong liposom bang cich trdn pha phan tin & bude i) voi
hén hop chit mang & budc ii) theo ty 1& (g/g) cta artemisinin/hén hop chit mang 12
khoang 1/10 trong khoang thoi gian 18 giy véi tdc do khudy 500 vong/phit & nhiét do
55°C;

iv) tao mang lipit bing cach siy hdn hop tién nhii thu duge & budc iii) bang thiét
bi ¢6 quay chan khong & didu kién 4p suét chan khong 100 mmHg & nhiét do 50°C trong
thoi gian 40 phit va l3p lai 3 1an;
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v) hydrat h6a mang lipit bing cach bd sung mdt lugng dung dich mudi natri clorua
0,9 % vao hén hop tao mang lipit thu dugc & bude iv) theo ty 18 (g/g) cua NaCl 0,9%/hdn
hop tao mang 1a khoang 19/11 trong thiét bi c¢6 quay & nhiét do 50°C trong 50 phut;

vi) phan tan hén hop sau khi hydrat héa bing cach bd sung mot lugng nuwde cht
khir ion vao hdn hop sau hydrat héa mang lipit thu duge & bude v) theo ty 1€ (g/g) cia
hdn hop sau hydrat héa/nuée cAt 1a 3/7 duéi diéu kién khudy v6i toc do 10000 vong/phut,
& nhiét d6 35°C trong thoi gian 30 phut va lap lai 5 lan;

vii) siéu 4m hén hop nhil trong dé giam kich thudc hat lyposom & nhiét 46 phong
trong thoi gian tir 15 dén 25 phut va 13p lai qua trinh 3 lan; va

viii) loc hé nhii trong nano liposom sau khi si€u &m qua mang loc ¢c6 kich thugce
40-60 pm dé thu dugc hé nhil twong liposom artemisinin dang 1ong c6 kich thudc nano.

Heé nhil trong nano liposom artemisinin dugc tao ra theo giai phéap hiru ich chira
cac hat vi nhii nho hon 100 nm tan tdt trong nude, do d6 lam tang sy hép thu thudc &
duong tiéu héa. He nhil twong nano liposom nay con cé wu diém 1a tinh chit hoa 1y 6n
dinh, thoi gian du trit 1au.

M3 ta van tit hinh vé

Hinh 1 13 d thi thé hién su phan bd ¢& hat theo cudng d6 cua hé nhii trong nano
liposom artemisinin trong nudc theo giai phap hitu ich.
Mo ta chi tiét giai phap hitu ich

Sau ddy, giai phap hitu ich mé ta chi tiét phuong 4n cu thé ché tao hé nhil tuong
nano liposom artemisinin, tuy nhién phuong an nay chi nhdm muc dich minh hoa cho giai
phap hiru ich, ma khong lam gi¢i han giai phap hitu ich.

Giai phap hiru ich @ xuit quy trinh didu ché hé nhil tuong nano liposom

artemisinin bao gom céac budc:

7/18



4328

i) chuin bi pha phan tan chira artemisinin bang cach hoa tan mdt luong artemisinin
vao etanol véi ty 16 (g/mL) cla artemisinin/etanol 1a khoang 1:20 dudi didu kién khudy tir
400 dén 600 vong/phut trong thoi gian tir 20 dén 40 phut & nhiét tir 25 dén 30°C;

ii) chudn bi hén hop chit mang bao gdbm polyetylen glycol, tween80, acrysol
K150, capryol 90 bang cach tron mét luong polyetylen glycol, tween 80, acrysol K150 va
capryol 90 véi ty 1€ (g/g/g/g) cua polyetylen glycol/tween80/acrysol K150/capryol la
Khoang 2/4/2/2 vao 30 mL etanol dudi didu kién khudy tir 400 dén 600 vong/phut & nhiét
5 50 dén 60°C trong khoang thoi gian tir 1 dén 2 gid;

iiii) tao hdn hop tién nhii twong liposom béng cach tron pha phén tan & budc i) voi
hdn hop chit mang & budc ii) theo ty 18 (g/g) cia artemisinin/hdn hop chat mang 13
khoang 1/10 trong khoang thdi gian 16 dén 20 gidr véi tde d6 khudy tir 400 dén 600
vong/phut & nhiét do 50 dén 60°C;

iv) tao mang lipit bing cach sy hdn hop tién nhil thu duge ¢ budc iii) bang thiét
bi ¢ quay chan khong & didu kién 4p suét chan khong 80 dén 110 mmHg & nhiét do 45
dén 55°C trong thoi gian 30 dén 50 phiit va 1p lai qua trinh 2-5 1an;

v) hydrat hoa mang lipit bang cach bd sung mot lugng dung dich mudi natri clorua
(NaCl) 0,9 % vao hdn hop tao mang lipit thu dugc & bude iv) theo ty 1€ (g/g) cua NaCl
0,9%/hén hop tao mang 1a khoang 19/11 trong thiét bi c6 quay & nhiét do 45 dén 55°C
trong 40 dén 60 pht;

vi) phan tan hdn hop sau khi hydrat héa bing cach bd sung mot lugng nuwde cét
khir ion vao hdn hop sau hydrat h6a mang lipit thu dugc & bude v) theo ty 18 (g/g) cia
hdn hop sau hydrat héa/nuée cit 1a 3/7 dudi didu kién khudy véi toc do 8000 dén 12000
vong/phit, & nhiét o 30 dén 40°C trong thdi gian tir 20 dén 40 phut va lp lai 4 dén 6

lan;

vii) siéu 4m hén hgp nhil twong dé giam kich thuéc hat lyposom & nhiét do phong
trong thi gian tir 15 dén 25 phut va 1p lai qua trinh tlr 2 dén 4 lan; va
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viii) loc hé nhil trong nano liposom sau khi siéu 4m qua mang loc c6 kich thudce

40-60 pm dé thu dwgc hé nhii trong liposom artemisinin dang 16ng c6 kich thudc nano.

Acrysol K150 12 hdn hop cua poly glycol (PG) va dan xuit cna polyetylen glycol
dugc hydro hoéa bai dau thiu dau (PEG-40). Capryol 90 13 chit dong hoat dong bé mit cb
thanh phén 1a propylene glycol monocaprylate.

Luong artemisinin dugc tinh toan va thir nghiém dé tao ra hé nhii thuong liposom
c6 d6 bén cao. Dung méi etanol 1& mot chit d& bay hoi, hoa tan tdt artemisinin va da
dwoc st dung nhidu trong nganh thyc phim, duge pham. Ty 1& hoa tan phi hop theo tinh

toan dé dat duoc ché pham c6 ham lwong mong mudn.

Chuin bi hdn hop chit mang polyetylen glycol/tween80/acrysol K150/capryol 90
béng cach tron mot lugng polyetylen glycol, tween80, acrysol K150 va capryol 90 véi ty
16 tuong tmg 1a 2/4/2/2 (g/g/g/g) vao 30 mL etanol dudi didu kién khudy tir 400 dén 600
vong/phiit & nhiét d6 50 dén 60°C trong khoang thoi gian tir 1 dén 2 giv. T 1¢ cac chét

mang d3 dugc thir nghiém dya trén do hoa tan cia chét tan vao hén hop.

Theo mdt phuong é4n, viéc khiy trong budc i) duge thuc hién trén may khudy
trong thoi gian khoang 30 phut véi tbc d6 quay 500 vong/phut & nhiét d 30°C.

Theo mot phuong an khac, bude ii) tao hdn hop chat mang dugc thuc hién trén
may khudy trong 1,5 gid & 55°C.

Theo mot phuong an khéc, budce iii) tao hdn hop tién nhil tuong duge thyc hién
trén thiét bi tao nhii trong 18 gid & 55°C.

Theo mdt phuong 4n khéc, bude iv) tao mang lipit dugc thuc hién trén thiét bi c6
quay chin khong & 4p sudt 100 mmHg trong 40 phit & 50°C va lp lai 3 lan.

Theo mét phuong 4n khac nita, budc v) hydrat héa mang lipit dugc thuc hién

trong thiét bi c6 quay chan khong ¢ nhiét d6 50°C, trong thoi gian 50 phit.
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Theo mdt phuong 4n khac nira, budc vi) phén tan hdn hop sau hydrat héa dugc
thurc hién trong thit bi ddng hoéa véi téc do khudy 10000 vong/phut, & nhiét dd 35°C,
trong thoi gian 30 phut va 1p lai 5 1an.

Theo mot phuong 4n khac nita, budc vii) si€u am hdn hop nhil twong dugc thuc
hién trong thiét bi siéu 4m & nhiét do phong trong thoi gian 20 phit va lap lai qua trinh 3

Y
A

lan.

Heé nhil twong nano liposom artemisinin dugc tao ra theo giai phap hiru ich chira
c4c hat vi nhii nhé hon 100 nm tan tdt trong nudc, d6 d6 1am ting su hép thu thube &
dudng tidu hoéa. Hé nhii twong nano liposom ndy con c6 wu diém 1a tinh chat hoa Iy 6n

dinh, thoi gian du trit 1au.
Theo mdt phuong an cu thé dugc wu tién, giai phap hiru ich dé xuét:

a) chudn bi pha phan tin chira artemisinin bing cich hoa tan mot luong
artemisinin vao etanol véi ty 1& artemisinin/etanol (g/mL) 13 1:20 trén may khudy 500
vong/phut trong thoi gian 30 phit & nhiét 30°C. Lugng artemisinin durge tinh toan va thir

nghiém d tao ra hé nhii trong liposom ¢6 d¢ bén cao.

b) chuin bi hén hqp chit mang polyetylen glycol/tween80/acrysol K150/capryol
90 bang cach tron mdt lugng polyetylen glycol, tween 80, acrysol K150 va capryol vdi ty
16 twong tmg 13 2/4/2/2 (g/g/g/g) vao 30 mL etanol trén may khudy trong khoang thoi
gian 1,5 gio voi tbc dd quay 500 vong/phut & 55°C. Ty 1€ cac chit mang d3 dugc thir
nghiém dua trén do hoa tan ctia chét tan vao hén hop.

¢) tao hdn hop tidn nhil twong liposom bang cach tron pha phan tan véi hdn hop
chét mang theo ty 1¢ artemisinin/hdn hop chit mang 1a 1/10 (g/g) trén thiét bi tao nhi
trong 18 gid v&i tdc d6 khudy 500 vong/phit & nhiét d6 55°C.

d) tao mang lipit bing cach siy hdn hop tién nhii thu dugc & budc c) bang thiét bi
c6 quay chan khong & didu kién 4p sut chan khong 100 mmHg & nhiét do 50°C trong
thor gian 40 phat va 1ap lai qué trinh 3 1an.

10
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e) hydrat h6éa mang lipit bang cach bd sung mot lugng dung dich mudi natri clorua
(NaCl) 0,9 % vao hdn hop tao mang lipit thu duge & budce d) theo ty 1€ NaCl 0,9%/hén
hop tao mang lipit 1a 19/11 (g/g) trong thiét bi ¢d quay & nhiét d6 50°C trong 50 phit.

f) phan tan hon hop sau khi hydrat héa bing cach bd sung mot lwgng nude cat khir
jon vao hdn hop sau hydrat héa mang lipit thu duoc & bude e) theo ty 1& hén hop sau
hydrat héa/nudc cit 1a 3/7 (g/g) trong thit bi ddng héa véi toc do 10000 vong/phiit, &
nhiét d6 35°C trong thi gian 30 phiit va lap lai 5 1n. Qua trinh dong hoéa cin dugc 13p lai

nhiéu 14n dé cho hé duoc déng nhét, giam kich thudc hat nano va tang sy 6n dinh cna hé.

g) siéu am hén hop nhil twong dé giam kich thudc hat lyposom trong thiét bi sidu
am & nhiét do phong trong thdi gian 20 phit, 13p lai qué trinh 3 1An. Qua trinh siéu 4m can
13p lai nhidu lan d& tao cac hat lyposom c6 kich thudc nano. Do qué trinh siéu &m thudng
lam ting nhiét d§ nén duy tri mAu & nhiét d6 phong va mdi chu ky siéu 4m khong qua 20
phut.

h) loc hé nhii trong nano liposom sau khi siéu 4m qua mang loc 6 kich thude 40-
60 pm dé loai bo céac tap chét rin 1am sach nhil trong, ting sy bn dinh va ddng nhat hé vi

nhii. Két qua thu dugc hé nhii trong liposom artemisinin dang 16ng ¢6 kich thudce nano.

M3u nhil twong nano artemisinin dang dung dich phan tan trong dung mdi nudc
thu dugc theo giai phap hitu ich dwoc tién hanh phan tich sy phan bd ¢& hat theo cudng
d6. Két qua duogc thé hién trong Hinh 1, cho thay c& hat chu yéu 14 khoang 10,6 nm (dinh
1, cudng dd 20%), trong d6 hé nhil trong nano liposom artemisinin phan tan t6t trong
nude, c6 chira cac hat nano artemisinin hinh ciu c6 duong kinh trung binh 12,92 nm

(dinh 1, cuong d6 20% va dinh 2, cuong d§ 5% vdi dudng kinh hat khoang 139,9 nm).
Vi du thwe hién giai phap hiru ich
Vidul: Ché tao hé nhil tuong nano liposom artemisinin

Chuén bi pha phan tan bang cach hoa tan 1 g lugng artemisinin vao 20 mL etanol

trén may khudy véi tdc d6 500 vong/phut trong thoi gian 30 phit ¢ nhiét 30°C.
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Chuin bi hdn hop chit mang polyetylen glycol/tween80/acrysol K150/capryol 90
bing cach tron 2 g polyetylen glycol, 4 g tween 80, 2 g acrysol K150 va 2 g capryol 90
vao 60 mL etanol trén may khudy trong khoang thoi gian 1,5 gio véi tbc d6 quay 500
vong/phit & 55°C.

Tao hdn hop tién nhii tuong liposom bang cach tron 20 mL pha phén tan chira 2 g
artemisinin vao 30 mL hdn hop chit mang chta 10 g hén hop polyetylen
glycol/tween80/acrysol K150/capryol 90 trén thiét bi tao nhil trong 18 gid véi tbc o
khudy 500 vong/phiit & nhiét ¢ 55°C.

Tiép theo, tao mang lipit bang cach siy hdn hop tién nhil trong thiét bi c6 quay
chan khong & diéu kién 4p suét chan khong 100 mmHg & nhiét d6 50°C trong thoi gian
40 phat va lap lai qua trinh 3 1an.

Sau d6, hydrat hoa mang lipit bang cach bd sung 19 g dung dich mudi natri clorua
(NaCl) 0,9 % vao 11g hdn hop tao mang lipit thu dugc trong thiét bi c6 quay & nhiét do
50°C trong 50 phut.

Phan tan hon hop sau khi hydrat hoa bang cach bd sung 70 g nudce cat khir ion vao
30 g hén hop sau hydrat héa mang lipit & trén trong thiét bi dong hoéa véi tdc d6 10000
vong/phut, & nhiét d6 35°C trong thoi gian 30 phut va 1ap lai 5 1an.

Siéu 4m hdn hop nhil twong dé giam kich thude hat lyposom trong thiét bi siéu 4m
& nhiét d6 phong trong thoi gian 20 phit, 13p lai qua trinh 3 lan.

" Hé nhii trong sau khi ddng héa duge loc qua mang loc ¢6 kich thude 40-60 pm aé
loai bo céc tap chit rén 1am sach nhii twong, ting sy 4n dinh va déng nhét hé vi nhil. Két
qua thu duge 100 g hé nhil twong nano liposom artemisinin.

Vi du 2: Pic tinh cia hé nhii trong nano artemisinin

Sau khi thu dugc san phim, tién hanh kiém tra kich thu6c cia miu nhil twong

nano artemisinin dang dung dich phan tén trong dung méi nuéc thu dugc theo sang ché
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duge tién hanh phan tich sy phan bd ¢& hat theo cudng do va kich thudce hat theo tiéu

chuin NSX duoc cong nhan theo ISO/IEC 17025:2017.
- Sy phéan bd ¢& hat theo cudng do

Két qua nhu duogc thé hién trong Hinh 1, cho thiy ¢& hat chii yéu 1a khoang 10,6
nm, véi dudng kinh trung binh 12,92 nm (dinh 1, cuong d§ 20% va dinh 2, cuong do 5%
v6i dudng kinh hat khoang 139,9 nm).

- Kich thudc hat theo ti€u chuin NSX duoc cong nhan theo ISO/IEC 17025:2017

Thir nghiém nay dugc thuc hién tai Trung tm phén tich — Kiém nghiém TVU, Dai
hoc Tra Vinh. Két qua ciing cho thiy kich thudc hat nam trong khoang 12 nm.

Do d6, c6 thé khing dinh mAu nhil twong nano liposom artemisinin c6 kich thuéce
nho, 6n dinh ma cho phép tao ra cac dic tinh mong mubn theo sang ché.

Hiéu qua dat dugc cua giai phap hiru ich

Quy trinh diéu hé nhii trong nano liposom artemisinin da thanh cdng trong viéc
didu ché hé nhii twong c6 chira cic tiéu phan nano artemisinin c6 kich thudc nano, dong
d3u va kha ning hoa tan t6t trong nude.

Céc chat dugc st dung trong quy trinh didu ché hé nhil twong nano liposom
artemisinin phan tan tt trong nudc c6 do an toan cao, khong doc hai va it tdc dung phu,
nén hé nhii trong nano liposom artemisinin thu dwgc tir quy trinh theo giai phap hiru ich
~¢6 d0 an toan cao khi st dung.

Quy trinh theo giai phap hitu ich don gian, d3 thuc hién va phit hop véi cac diéu

kién thuc t€ hién nay cia nudc ta.
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Yéu cau bao ho
1. Quy trinh diéu ché hé nhii trong nano liposom artemisinin bao gom céac budc:

i) chuén bi pha phan tan chira artemisinin bang cach hoa tan mdt lwong artemisinin
vao etanol v6i ty 18 khéi luong/thé tich ciia artemisinin/etanol 1a khoang 1:20 du6i didu
kién khuy tir 400 dén 600 vong/phit trong thdi gian tir 20 dén 40 phut & hhiét tir 25 dén
35°C;

ii) chuén bi hdn hop chit mang bao gdm polyetylen glycol, tween80, acrysol K150
va capryol 90 bing cach tron mot lwgng polyetylen glycol, tween 80, acrysol K150 va
capryol 90 vao etanol dudi diéu kién khudy tir 400 dén 600 vong/phit & nhiét do 50 dén
60°C trong khoang thoi gian tir 1 dén 2 gid, trong d6: |

ty 18 khéi lwong cta polyetylen glycol/tween80/acrysol K150/capryol 90
trong hon hop chit mang 12 khoang 2/4/2/2, va

t§ 18 khéi luong/thé tich (/mL) ctia hdn hop chéit mang bao gdm polyetylen
glycol, tween80, acrysol K150 va capryol 90 so véi etanol 1a khoang 1/3;

iii) tao hdn hop tién nhil twong liposom bang céach trdn pha phén tan & budc i) voi
hdn hop chit mang & bude ii) theo ty 1¢ khéi lwong cia artemisinin/hdn hop chit mang 1a
khodng 1/10 trong khodng thdi gian 16 dén 20 gidr véi toc dd khudy tir 400 dén 600
vong/phit & nhiét do 50 dén 60°C;

iv) tao mang lipit bing cach sy hdn hop tién nhi thu dugc & budc iii) dudi didu
Kién &p suét chan khong 80 dén 110 mmHg ¢ nhiét d9 45 dén 55°C trong thoi gian 30 dén
50 phut va 13p lai 2 dén 5 lan;

v) hydrat h6a mang lipit bing cach bd sung mot lugng dung dich mudi natri clorua
0,9 % vao hdn hop tao mang lipit thu duge & budce iv) theo ty 18 khéi lugng ciia dung
dich NaCl 0,9%/hdn hop tao mang 1a khoang 19/11 trong ¢ nhiét do 45 dén 55°C trong
40 dén 60 phut;
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vi) phén tan hdn hop sau khi hydrat héa bing céch bd sung mot lugng nude cét
khir ion vao hdn hop sau hydrat héa mang lipit thu dugc & budce v) theo ty 18 khdi lwong
ciia hdn hop sau hydrat héa/nude cAt 1a 3/7 dudi didu kién khudy véi toc do 8000 dén
12000 vong/phtit, & nhiét do 30 dén 40°C trong thdi gian tir 20 dén 40 phut va lp lai 4

dén 6 lan;

vii) siéu 4m hén hop nhil twong dé giam kich thudc hat lyposom & nhi¢t d¢ phong
trong thoi gian tir 15 dén 25 phut va 13p lai qué trinh tir 2 dén 4 1an; va

viii) loc hé nhii twong nano liposom sau khi si€u 4m qua mang loc c6 kich thudce
40 dén 60 pm dé thu dugc hé nhil twong liposom artemisinin dang 1ong ¢6 kich thudce

nano.

2. Quy trinh theo diém 1, trong d6 viéc khiy trong budc i) duge thuc hién trén may

khudy trong thoi gian khoang 30 phit véi tde dd quay 500 vong/phut & nhiét do 30°C.

3. Quy trinh theo diém bét k¥ trong s6 cac diém néu trén, trong dé trong bude ii) tao hén

hop chit mang dugc thyc hién trén may khudy & 55°C trong 1,5 gio.

4. Quy trinh theo diém bét ky trong sd cac diém néu trén, trong d6 trong budc iii) tao hdn

hop tidn nhil twong dugc thuc hién trén thiét bi tao nhii & 55°C trong 18 gid.

5. Quy trinh theo diém bét ky trong s6 cac diém néu trén, trong d6 trong budc iv) tao
mang lipit duge thue hién trén thiét bi ¢6 quay chan khéng & 4p suit 100 mmHg trong 40
phut & 50°C v 1ap lai 3 1an.

6. Quy trinh theo didm bét ky trong sb cac diém néu trén, trong d6 trong buc’ié v) hydrat
héa mang lipit dugc thuc hién trong thiét bi cd quay chan khong & nhiét do 50°C trong
thoi gian 50 phat. '

7. Quy trinh theo diém bt ky trong sd cac diém néu trén, trong do6 trong budc vi) phan
t4n hon hop sau hydrat héa dugc thyc hién trong thiét bi dong hoéa véi tbc d6 khudy
10000 vong/phiit, & nhiét do 35°C trong thoi gian 30 phut valaplai5 lan.
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8. Quy trinh theo diém bét ky trong s cac diém néu trén, trong d6 trong budc vii) siéu
4m hon hop nhii tuong dugc thuc hién trong thiét bi siéu Am & nhiét d6 phong trong thoi
gian 20 phut v 13p lai qué trinh 3 lan.

9. Quy trinh theo diém bt ky trong sb cac diém néu trén, trong d6 quy trinh nay bao g06m

cac budc:

i) chuin bi pha phén tan chira artemisinin bang cach hoa tan mot lugng artemisinin
vao etanol véi ty 1é (g/mL) cla artemisinin/etanol 1 khoang 1:20 du6i didu kién khudy tir
500 vong/phit trong thdi gian 30 phut & nhiét 30°C;

ii) chuén bi hdn hop chit mang bao gdm polyetylen glycol, tween80, K150 va
capryol 90 bing cach tron mdt lugng polyetylen glycol, tween 80, acrysol K150 va
capryol véi ty 1& (g/g/g/g) cua polyetylen glycol/tween80/acrysol K150/capryol 90 1a
khoang 2/4/2/2 vao 30 mL etanol dudi didu kién khudy 500 vong/phut & nhiét d6 55°C
trong khoang thoi gian 1,5 gio;

iii) tao hdn hop tidn nhil twong liposom bang cach tron pha phén tan & bude i) véi
hén hop chét mang & budc ii) theo ty 18 (2/g) cia artemisinin/hdn hop chit mang 1a
khoang 1/10 trong khoang thoi gian 18 git véi tde dd khudy 500 vong/phit & nhiét do
55°C;

iv) tao mang lipit bing céch sAy hdn hop tién nhii thu duoc & budc iii) bang thiét
bi ¢6 quay chan khong & didu kién 4p suét chan khong 100 mmHg & nhiét d6 50°C trong
thosi gian 40 phut va lap lai 3 14n;

v) hydrat h6a mang lipit bing cach bd sung mot lugng dung dich mudi natri clorua
0,9 % vao hdn hop tao mang lipit thu dugc & bude iv) theo ty 1€ (g/g) cua NaCl 0,9%/hén
hop tao mang 1a khoang 19/11 trong thiét bi ¢6 quay & nhiét do 50°C trong 50 phit;

vi) phan tan hdn hop sau khi hydrat hoa béng cach bd sung mot lugng nude cat
khir ion vao hdn hop sau hydrat héa mang lipit thu dugc & bude v) theo ty 1€ (g/g) cua
hdn hop sau hydrat héa/muée cit 12 3/7 dudi diéu kién khudy véi toc do 10000 vong/phit,
& nhiét @6 35°C trong thoi gian 30 phut va lap lai 5 lan;
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vii) siéu 4m hdn hop nhil twong dé giam kich thudc hat liposom & nhiét d6 phong
trong thoi gian tir 15 dén 25 phit va 1ap lai qua trinh 3 1an; va
viii) loc hé nhii trong nano liposom sau khi siéu am qua mang loc co kich thugc

40-60 pm dé thu duge hé nhil twong liposom artemisinin dang 16ng c6 kich thudc nano.
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