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Tong hep nano artesunate &ng dung trong y sinh hoc

The application of nano artesunate mixture in biomedicine
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Trong bai bao nay, hat nano B-cyclodextrin-alginate-
artesunate da duoc téng hop véi kich thude tir 20nm - 80nm, kich
thudc hat kha dong déu img dung 1am ting kha ning dan truyén
thudc. Pac diém hinh thai va cu tric cia hat nano dugc xac dinh
bang SEM va TEM Bang phuong phép sic ky ban mong TLC,
vi tri vét ciia miu chudn artesunate va mau thr nano p-
cyclodextrin-alginate-artesunate ngang bang nhau, ching t0
dugc su c6 mit clia artesunate trong mau nano tong hop dugc.

ABSTRACT

In this paper, nano p-cyclodextrin-alginate-artesunate
nanoparticles ranging from 20nm to 80nm were synthesized, the
fairly uniform diameters of particles were applied to enhance
drug delivery. Morphological and structural characteristics of
nanoparticles were determined by SEM and TEM. By TLC thin
plate chromatography, the spot location of the artesunate
standard specimen equated with the nano [-cyclodextrin-
alginate-artesunate testing specimen, indicating that the presence
of artesunate in the nanoparticle mixture.

1. Tong quan

Bénh st rét (SR) 1a mot bénh truyén nhiém lay truyén tir nguoi nay sang nguoi khac

khi nhitng nguoi nay bi mudi dét. C6 4 loai ky sinh trung sét rét (KSTSR) gay bénh & nguoi
gdém: Plasmodium falciparum, Plasmodium vivax, Plasmodium malariae va Plasmodium ovale,
trong s6 d6 P. falciparum va P. vivax 1a 2 loai thudng gip nhat. O Viét Nam c6 mit ca 4 loai
KSTSR, trong d6 P. falciparum 1a loai co ty 1& cao nhat 80-85%, sau d6 dén P. vivax, loai P.
malariae va P. ovale chi mét ty 1€ nho (WHO, 2006).

Tinh trang KSTSR P. falciparum khang thudc nghiém trong trén thé gigi va khu vuc
Pong Nam A 1a mot kho khin 16n cho viée lua chon cac thudc diéu trj sét rét (Trieu et al.,
2001). O Viét Nam P. falciparum khang cao véi chloroquine, fansidar, mefloquine va giam dap
tng v6i nhiéu loai thudc chdng st rét hién dung (Vu, Trinh, Nguyen, & Nguyen, 1979). Do
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d6, cac nha khoa hoc van khong ngimg nghién ctru nham tim ra céc loai thudc sbt rét c6 hiéu
qua diéu trj tot va khic phuc tinh trang da khang thudc cua P. falciparum 1a hét st can thiét.

Tir ndm 1990, thude chdng sét rét artemisinine va din chat artesunate dugc tién hanh
thir nhiém 1am sang va chinh thirc dwa vao st dung rong réi trong chuong trinh qudc gia phong
chdng sdt rét & nudc ta. Mic du, véi lidu trinh 5 ngay hodc 7 ngay, ty 1& khoi bénh do st rét P.
falciparum dén 80-90%, nhung nhuoc diém 16n nhat cia Artemisinine/Artesunate don tri liéu
1a ty 1é tai phat sém qua cao (35-50%). Vi vdy, to chirc y té thé giéi dé nghi chuyén sang dung
phéc d6 diéu tri bénh bang thudc phdi hop dua trén chit nén két hop véi g artemisinin hoic
dan xuit artesunate (Trieu & Nguyen, 1995).

Artesunate 1a din chét ban tong hop cua artemisinin, mot sesquiterpen lacton dugc phan
1ap tir cdy Thanh cao hoa vang (Artemisia annua L.), ho Cuc (Asteracea). Artesunate 14 mubi
natri ciia ester hemisuccinat ctia dihydroartemisinin, tan tot trong nuéc nhung khong 6n dinh &
moi truong trung tinh hodc méi trudng acid nén phai pha thudc ngay tai chd va ding ngay.
Thudc ¢6 tic dung manh va nhanh diét thé phan liét trong méau dbi voi Plasmodium vivax va P.
falciparum nhay cam va khang cloroquin (B9 Y té, 2018).

Vi sy phat trién manh mé& cua cach mang cong nghiép lan thir 4, d3 thac déy su phat
trién trong moi linh vuc cta toan xa hoi dic biét 1 y sinh hoc. Cac hat nano c6 dic tinh sinh
hoc ¢6 thé dung dé hd trg chan doan bénh, dan truyén thudc, 1am tang hi¢u luc va sinh kha dung
ctia nhitng thudc hoa tan kém (Feng, 2006). Gan day, cyclodextrin duoc phat hién 1a mot vat
liéu sinh hoc gitp lam tang kha niang dan thudc cho cac hat nano. Chang han, nghién ciru tong
hop nano bot bién ctia cyclodextrin lién két ngang vi nhém carbonate cai thién do tan cua
itraconazole (Swaminathan, Vavia, Trotta, 2007); nghién ctru sy phan hiy sinh hoc va qua trinh
giai phong thude in vitro tir chat mang chitosan gan hoat chét artesunate (L. D. Tran, Nguyen,
Vu, & Tran, 2006); nghién ctru va tmg dung B-cyclodextrin 1am chat mang thudc ketoprofen
(N. T. H. Tran, 2010).

Véi nhiing trién vong nhu vay, trong bai viét nay toi xin gidi thiéu cac két qua thu duoc
qua viéc nghién ctru tong hop nano B-cyclodextrin-alginate-artesunate bang phuong phap khudy
tur. Kich thudc hat dugc xac dinh béng phan tich SEM va TEM.

2. Co s6 ly thuyét

Cyclodextrin 1a nhitng oligosaccharit mach vong dugc tao nén boi cac glucopyranoza
nbi véi nhau bang lién két -1,4-glycoside. Cyclodextrin dugc san xuét tir tinh bot bang phan
tmg vong hoa cac chudi glucopyranoza mach thing nho enzyme cyclodextrin
glucozyltransferaza. San pham thu dugc thudng 1a hdn hop cua ba loai cyclodextrin cha yéu 1a
0-, B- va y-cyclodextrin véi ty 1& phu thudc vao ngudn gdc enzyme va thoi gian phan tng. Cau
tric vong cua cyclodextrin cho phép né tao phirc bao dang khéach thé - chu thé véi nhiéu hop
chat hiru co. Su tao phirc bao nay dan dén lam thay d6i tinh cht Iy hoa ctia phan tir chat khach
thé (Lezcano, Ai-Soufi, Novo, Rodriguez-Nunez, & Tato, 2002). Nho d6, cyclodextrin dugc
mg dung rong rii trong nhiéu nganh cong nghiép khac nhau, dic biét trong cong nghé dugc
pham, cyclodextrin duoc ding dé on dinh cac hoat chét, lam ting kha ning hoa tan va kha ning
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hap thu thudc ddng thoi lam giam tac dung phu cua thudc. Trong d6, dang B-cyclodextrin
thuong duge chon st dung trong nghién ciru duge pham vi it 1am rat hon so véi dang o-
cyclodextrin sau khi tiém bap, giam sy rat cua thudc ddi véi da day, ngin can sy tuong tac giira
thudc - thude va thude - ta duoc (Munoz-Botella, Castillo, & Martyn, 1995).

Alginate 13 mot polysaccharide khong c6 doc tinh, dé phan hiy sinh hoc. Alginate c6
trong véach té bao tao nau (Phacophycae) duéi dang mubi calcium, magnesium hodc sodium
ctia acid alginic. Alginate dugc phat hién béi Edward Stanford vao nam 1883 va bat dau san
xuét thuong mai vao nam 1927. Alginate c6 kha ning tan trong nuéc tao thanh dang sét. Ngoai
ra, alginate con co tinh chat keo nén trong céng nghé bao ché thudc, alginate duoc dung lam
chat 6n dinh, nhil twong héa hay chat tao dic cho dung dich, 1am vo boc thude (Silva, Ribeiro,
Figueiredo, Goncalves, & Veiga, 2006).

Nhu vy viéc nghién ctru két hop phirc p-cyclodextrin- alginate dudi dang hat nano lam
chat mang thudc artesunate sé& tang sinh kha dung cua thudc ddng thoi nang cao hiéu qua diéu
tri bénh.

3. Nguyén liéu va phwong phap

3.1. Nguyén liéu

Céc héa chét dugc sir dung dé tong hop nano B-cyclodextrin-alginate-artesunate gom f-
Cyclodextrin, artesunate, sodium alginate, natri chloride, ethanol dugc mua ctia hang Merck va
Aldrich.

Quang pho6 hong ngoai (IR) dugc do trén may Equinox 55 IR - Bruker (Dtc) tai Khoa
Hoa hoc, Truong Pai hoc Su Pham Thanh phé HO Chi Minh.

Ham luong artesunate ¢ trong mau nano B-cyclodextrin-alginate-artesunate duoc xac
dinh bang phan tich sic ky 1ong hiéu nang cao (HPLC Agilent 1100 series), do tai Phong Cong
nghé Hoéa dugc, Vién Cong Nghé Hoa hoc Thanh phé Hdb Chi Minh.

Kich thudc va hinh thai ctia cac hat nano dugc phan tich béi SEM (JEOL-JSM-7401F,
Field Emission Scanning Electron Microscope) do tai Vién Cong Nghé Hoa hoc Thanh phd Ho
Chi Minh va TEM (JEM-1400, kinh hién vi Hitachi H8100 c6 thé gia tbc 200kV, ngudn phat
electron LaB6, do phan giai 0,14nm, giri mau phan tich tai Phong thi nghiém TEM Truong Dai
hoc Khoa hoc Ty nhién, Pai Hoc Qubc Gia Ha Noi.

3.2. Phwong phap

Dua vao két qua khao sét ty 1é B-cyclodextrin:alginate (N. T. H. Tran, 2010), chon ty 1¢
t6i wu ctia f-cyclodextrin: alginate 14 1:10 dé tién hanh thi nghiém diéu ché nano B-cyclodextrin-
alginate-artesunate.

Quy trinh tong hop nano B-cyclodextrin - alginate-artesunate:

Nho tir tir lwong khong d6i dung dich artesunate (3mg artesunate/mL pha v6i hdn hop
ethanol: nudc ti 1& 1:1) vao dung dich NaCl (6,7mg NaCl/mL nuéc). Sau d6, cho hon hop trén
vao dung dich sodium alginate (6,0mg alginate/mL nuéc), khudy trén may khudy tir 60 phut
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(tdc dd 1200 vong/phiit). Nho tiép dung dich B-cyclodextrin (1,6mg p-cyclodextrin /mL nuéc)
vao hdn hop trén, tiép tuc khudy thém 90 phut (tdc d6 1200 vong/phut), thu duge dung dich c6
dang gel, mau tring. Mau nay duoc dé yén qua dém sau d6 tién hanh tach ly tim va dong kho
thu duge san pham nano p-cyclodextrin-alginate-artesunate.

Lay miu thu duoc dem phan tich SEM va TEM.

Dinh tinh artesunate trong mau nano p-cyclodextrin-alginate-artesunate thu dugc bang
phuong phap sic ky ban méng TLC (Phan, 2011).

Chuin bi miu chay sic ky:

- MAu dung dich artesunate chuan: pha dung dich artesunate(1mg/mL) trong methanol
lam mau chuén;

- Dung dich mau thir: pha dung dich mau thir bang cach thém 100mg miu nano
artesunate vao SmL methanol. Sau do loc léy dich chiét lam mau thu;

- H¢ dung moi giai ly 1a chloroform: methanol = 5:0,4. Dung dich acid hién hinh (acid
sunfuric 96%:ethanol véi ty 1¢ 1:1).

So sanh céc vet cham cua dung dich mau nano tong hop dugc véi vét cham cua dung
dich artesunate chuan.

4. Két qua va thao luin
4.1. Kich thwéc va hinh thdi ciia hat nano f-cyclodextrin-alginate-artesunate

San pham nano p-cyclodextrin-alginate—artesunate thu dugc 1a chat x6p, nhe, mau
tréng.

Hinh 1. San pham nano B-cyclodextrin-alginate-artesunate

Két qua do SEM cho thdy p-cyclodextrin va alginate déu c6 kich thudc micromet (m)
(Hinh 2a, 2b) nhung khi két hop véi nhau thi tao thanh san pham c6 kich thuéc nanomet (nm).
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Hat nano-cyclodextrin-alginate thu dugc c6 kich thudce hat 100nm va kich thude cta cac hat
nano thu dugc kha dong déu (Hinh 3a).

Két qua do SEM cho thdy hat nano B-cyclodextrin-alginate-artesunate tong hop duoc
(Hinh 3b) ciing giéng nhu cac hat nano B-cyclodextrin-alginate c6 kich thudc hat kha dong déu
va kich thudc hat do dugce 1a 80nm.

Hinh 3. Anh SEM ctia nano B-cyclodextrin-alginate (a) va nano p-cyclodextrin-alginate-
artesunate (b)

Anh chup TEM cta méu nano B-cyclodextrin-alginate cho thay hat c6 kich thuéc 100nm
(Hinh 4a) va nano B-cyclodextrin-alginate—artesunate tong hop duoc co kich thuéc 20nm (Hinh
4b).
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(a) (b)

Tan-Mau2-003 CD-ALG-ART-Tan.001
Print Mag: 104000x 51mm 100nm Print Mag: 208000 51mm 20am

Hinh 4. Anh TEM cua nano B-cyclodextrin-alginate (a) va nano B-cyclodextrin-alginate-
artesunate (b)

Nhu vay, tir két qua do SEM va TEM cho thay mau p-cyclodextrin-alginate-artesunate
téng hop duge cé kich thudc trong khoang tir 20nm - 80nm, kich thudc nay phu hop ding trong
y sinh hoc (Duong, Vo, Phan, & Nguyen, 2011).

4.2. Két qua dinh tinh artesunate trong nano p-cyclodextrin-alginate-artesunate thu
dwoc bang phwong phdp séc ky ban méng TLC

Vi tri xuat hién wvét cua manu
artesunate chuan (1) va vét ciia mau
nano tong hop duoc la ngang nhau

Hinh 5. TLC cta mAu artesunate chuan (1) va miu thtr nano

Két qua chay sic ky ban mong cua dung dich artesunate chuan (1) (Hinh 5) va mau dung
dich nano B-cyclodextrin-alginate-artesunate tong hop dugc (nano) (Hinh 5) cho thiy vi tri 2
vét ngang bang nhau trén ban mong. Diéu nay chung t6 rang trong mau nano B-cyclodextrin-
alginate-artesunate tong hop duoc c6 sy hién dién cia artesunate.
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So sanh v&i két qua dinh tinh nicotine trong mau nano B-cyclodextrin-alginate-nicotine
(Phan, 2011):

Hinh 6. TLC cta miu thir nano (1) va mAu nicotine chuén (2)

Két qua sic ky ban mong cua dung dich mau thir nano (1) (Hinh 6) va dung dich nicotine
chuin (2) (Hinh 6) cho thiy vét cua dung dich miu thtr nano (1) xuét hién ngang bang vé6i vét
ctia dung dich mau nicotine chuan trén ban moéng. Tac gia Phan (2011) da két luan rang trong
mau nano B-cyclodextrin-alginate-nicotine tong hop duoc co sy hién dién cta nicotine.

Nhu vay, qua két qua sic ky ban mong miu nano B-cyclodextrin-alginate-artesunate
chtng t6 c6 su hién dién cua artesunate trong mau nano tong hop duoc.

5. Két luan

Két qua dat duoc sau thi nghiém dd thu dwgc hat nano méi B-cyclodextrin-alginate-
artesunate voi kich thude hat nano tir 20nm - 80nm va kich thuéc hat twong déi dong déu (dugc
do bang SEM va TEM). Tac gia ciing ching minh duoc sy c6 mit cta artesunate trong mau
nano B-cyclodextrin-alginate-artesunate tong hop dwoc bang phuong phap sic ky ban mong
TLC.

Huéng nghién ctru tiép theo 1a can xac dinh ty 1é thu nap artesunate trong mau nano p-
cyclodextrin-alginate-artesunate, khéo sat do tan va kha niang phéng thich thudc cta nano p-
cyclodextrin-alginate-artesunate & cac moi truong pH thich hop.
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