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Tém tit:

Piéu khién qua trinh giai phong thudc thong qua sy diéu khién hinh thai va ciu tric ciia vét li¢u mang thudc 1a vin
dé dang dworc cac nha nghién ctru quan tam, boi sy gidm cic tic dyng phy ciia thudc va ning cao hiéu qua diéu tri.
Mot trong cac phuo’ng phap hiru dung ché tao cac hat mang thude Ia electrospray nho cac wu diém ciia no nhw kha
nang mang thude cao, dé ché tao, va phan hiy sinh hgc. Nghién ctru nay tap trung vao anh hlm’ng cia nong do Poly
(D,L-lactide) acid (PLA) trong dung mdi chloroform va cic thong so gia cong nhw dién thé ap vao, khoang cach
thu mau dén hinh thai vi hat. PLA dwoc sir dung dé ché tao vi hat bang phwong phap electrospray béi sw twong
thich sinh hoc va kha niing phan hity sinh hoc ciia n6. Hinh thai ciia vi hat s&é dwgc quan sat bang kinh hién vi dién
tir truyén qua (SEM). Cé thé diéu khién dwoc hinh thai ciia hat va do dong nhit vé hinh thai bing cach diéu chinh
nﬁng do polyme (4,5%, 5% va 5,5% PLA), dién thé (18 kV va 24 kV) va khoang cach thu miu (15 cm, 20 cm va 25
cm). Théng s toi wu trong nghién ciru nay dé tao vi hat hinh ciu dong nhit, 6n dinh 1a 5% PLA, 24 kV, 20 cm. Tuy

nhién, vi hat vin c6 bé mat nhin do st dung chloroform co toc do bay hoi cao.

Tir khéa: Electrospray, hinh thdi, Poly (D,L- lactide), SEM, vi hat.

Chi sé phdn logi: 2.5

Gioi

Trong vai thap ky qua, cic nha khoa hoc di tién hanh
nghién ctu va ché tao cac hé vat liéu mang thudc va dan
thubc dé nang cao hiéu qua diéu tri va tranh cac tic dung
phu cua thude, dic biét 1a dbi voi bénh tiéu duong va ung
thu. Bén canh cac vat liéu mang thude nhu hydrogel, mixel,
méng da 16p..., phuong phép electrospray da duoc st dung
dé ché tao cac vi hat polyme tmg dung trong dugc pham va
y hoc. Vi hat electrospray chira thude s& di vao co thé ngudi
qua duong ubng, tiém hodc hit [1, 2]. Qua trinh giai phong
thude ra khoi cac vi hat nay thong qua qua trinh an mon dan
nén polyme boi méi trudng sinh hoc trong co thé, qué trinh
nay xay ra bdi sy phﬁn hﬂy lién két ester ciia Polylactide
acid [3]. Nhu Vay, diéu khién duoc hinh thai va kich thudc
vi hat s& gitup diéu kién duoc qua trinh giai phong thudc ra
khéi vi hat polyme [4, 5]. Hinh thai hat electrospray bi anh
hudng boi cac thong sé nhu ban chat polyme (loai polyme,
khéi lwong phén tir), dung méi (tc d6 bay hoi, sirc cing
bé mit va d6 dan dién), ndng d6 polyme trong dung dich
va luu lugng phun [1, 6-9]. Su 6n dinh vé hinh thai cua
hat electrospray chi dat dugc khi thuc hién & ché do phun
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cone-jet [10]. O ndng d6 polyme thap, vi hat c6 hinh dang
mang, dia hodc ban cau, tang néng d6 thi tao duoc hat cau,
tuy nhién khi néng d6 cao, vuot gi tri toi han cia chudi 1ol
polyme trong giot electrospray thi ddn dén hinh thanh cac
hat dinh soi, tham chi soi néu ndng d6 du 16n [7, 11-13].
Trong Iugng phan tu 16n co thé tao duoc hat cAu mac du
& nong do thap do sb lugng chudi réi tao ra nhidu nhd vao
mach polyme dai [7]. Trong mdt nghién ctiru khac cia nhom
tac gia, loai polyme va khdi luong phéan tir khac nhau cua
PLA tao ra cac hinh thai va kich thudc vi hat khac nhau mac
du str dung ciing ndng do polyme [14].

Trong nghién ctru ndy, anh huéng ctia ndng do PLA trong
chloroform, cac thong s6 gia cong nhu dién thé va khoang
cach thu miu 1én hinh théi vi hat ché tao bang phwong phép
electrospray s& dugc khao sat bang kinh hién vi dién tir
truyén qua. Hinh thai va kich thudc cua vi hat PLA dugc
didu khién bang cach diéu chinh céc thong sb ché tao hat.
Nghién ciru tiép theo s& khao sat anh huong cua hinh thai va
kich thudc hat 1én qua trinh giai phong cta thude trén mo
hinh invitro.
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Abstract:

Controlling the release of drug by controlling the
morphology and structure of drug loaded microparticles
has attracted attention fromresearchers due toits benefits
of reducing the side effects of drugs and improving
effectively the treatment. The electrospray is the useful
method to fabricate drug loaded microparticles because
of its advantages such as high drug loaded capacity of
microparticles, easy manufacture, and biodegradability.
This study focused on the effects of the Poly(D,L-
lactide) acid (PLA) concentration in chloroform solvent
and processing parameters such as applied voltage,
collecting distance on the microparticles morphology.
PLA was used to fabricate microparticles by the
electrospray method because of its biocompatibility
and biodegradability. Morphology of the particles was
observed by the Transmission Electron Microscopy
(SEM). The morphology of the particles and the
uniformity of the morphology were able to control
by adjusting the polymer concentrations (4.4, 5, and
5.5% PLA), voltages (18 kV and 24 kV) and collecting
distances (15 cm, 20 cm, and 25 cm). In this study, the
optimal parameters which created the uniform and
stable spherical particles were 5% PLA, 24 kV, and 20
cm. However, the particles surface was still wrinkle due
to using chloroform which has a high evaporation rate.
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Nguyén liéu va phuong phap nghién ciu
Nguyén liéu

Poly (D,L-lactide) acid (PLA) ctia hang Sigma aldrich
- My, trong lugng phan tdt Mw = 75.000-120.000 mol/g.
Dung méi chloroform ciia Prolabo - Phap, do tinh khiét
99,8% va nhiét d6 soi 61°C.

Phuwong phap nghién ciru

Chuan bi dung dich phun PLA: PAu tién PLA duge hoa
tan trong dung moi chloroform véi néng do polyme lan luot
1a 4,5%, 5% va 5,5% (khdi luong/khdi lugng) bang may
khudy tir trong 2-2,5 h ¢ nhiét d¢ phong. Sau d6 dé dung
dich PLA 6n dinh trong 20-30 phut nham loai bd hoan toan
cac bot khi trong dung dich.

Ché tao vi hat electrospray PLA: Cho dung dich PLA
vao xylanh 25 ml, ¢6 gin kim tiém loai 20G (dwdng kinh
trong cua kim 1a 0,603 mm) vao dau xylanh. Kim tiém can
duogc cit va mai nhin ¢ dau kim. Tiép tuc 1ap xylanh vao hé
théng bom Micropump Top-5300 (Nhat Ban), c6 thé diéu
chinh dugc luu lugng phun tir 0,1 ml/h &&n 100 ml/h. Ap
dién thé cao gdm 18 kV va 24 kV vao dau kim va ban thu
mau nhu hinh 1. Ban cyc thu miu 1a tim kim loai ¢ phu
mot 16p nhom mong. Dudi tac dung cia dién truong, cac
giot dung dich polyme mang dién sé& di chuyén tir dau kim
dén bang thu mau tao thanh cac vi hat PLA. Mau sau khi
phun s& duoc dé ¢ nhiét 6 phong trong 48 h cho dung méi
bay hoi hoan toan.

Ban thumau

Dung dich Polyme U kim
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Hinh 1. Heé thong electrospray ché tao vi hat PLA [14].

Phuong phap danh gia hinh thdi va kich thuéc cua vi
hat electrospray: Hinh thai cua vi hat dugc quan sat va
ghi lai boi kinh hién vi dién tr quét (Scanning Electron
Microscopy - SEM) Hitachi S-4800, Nhat Ban tai Phong
thi nghiém cong nghé nano, Trung tam Nghién ctru va phat
trién, Khu Cong nghé cao TP H6 Chi Minh. Cac méu trudc
khi chup SEM di dugc phu mot 16p Platin. Dién thé gia tdc
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trong qua trinh quét 1a 5 kV.

Kich thudc hat PLA dwoc do bing phan mém Imagel
trén anh SEM va d6 phan b6 kich thude hat duoc tinh toan
bang phan mém Minitab.

Két qua
Anh hwéng ciia néng dp PLA lén hinh théi vi hat

PLA dugc pha trong dung méi chloroform & 3 nong
d6 % PLA 1a 4,5%, 5% va 5,5% (khdi lugng/khdi luong).
Thong s6 ché tao hat cua may duogc thiét lap ¢ dinh nhu
sau: Dién thé phun: 18 kV, khoang cach tir diu kim dén ban
thu mau: 15 cm, Iuu lugng phun 1a 1 ml/h khi tién hanh khao
sat voi cac % PLA khac nhau. San phém hat thu dugc duoc
danh gia qua anh SEM.

8-4800 7.4mm x1.00k SE{M)

Hinh 2. Anh SEM cdia vi hat PLA & cac ndng dé khac
nhau: (a) 4,5%, (b) 5% va (c) 5,5% (18 kV, 15 cm, 1
ml/h, 20G).

Anh huwong cua dién thé ap vao Ién hinh thdi vi hat
PLA

Sau khi chon Iua n6ng d6 PLA phu hop dé tao hinh thai
hat vi cau, tién hanh khao sat sy anh hudng cua dién thé ap
vao hé 1én hinh thai va kich thudc hat vi cau. Thong s6 ché
tao dugc thiét 1ap bao gdm 5% PLA, khoang cach tir dau
kim dén ban thu mau: 15 cm, luu luong phun 1a 1 ml/h, dién
thé duoc khao sat & 2 gia tri 1a 18 kV va 24 kV. Hinh 3 Ia
két qua anh SEM ¢ 18 kV (3a) va 24 kV (3b).
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50 0um [§ S-4800 5.0kV 7.9mm x1.00k SE(M)

Hinh 3. Anh SEM cdia vi hat PLA & dién th& khac nhau: (a)
18 kV va (b) 24 kV (5% PLA, 15 cm, 1 ml/h, 20G).

Anh hwéng ciia khodng cdch thu méu Ién hinh thdi va
kich thwoc vi hat

Hinh 4 13 anh SEM cua cac vi hat PLA ché tao bing
phuong phap electrospray & cac thong sb sau: Dién thé 18
kV, 5% PLA, luu lugng phun 1a 1 ml/h, khoang cach tir dau
kim dén ban thu mau: 15 cm (4a), 20 cm (4b) va 25 cm (4c).

Hinh 4. Anh SEM ctia vi hat PLA & cac khoang cach khéc
nhau: (a) 15 cm, (b) 20 cm va (c) 25 cm (5% PLA, 24 kV,
1 ml/h, 20G).

Sau d6 anh SEM duogc st dung dé tinh kich thugc hat
PLA, hinh 5 12 biéu do thé hién sy anh hudng ciia khoang
cach phun Ién kich thudc hat PLA.
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Hinh 5. Anh huéng ctia khoang cach phun Ién kich thuéc
hat electrospray PLA (5% PLA, 24 kV, 1 ml/h, 20G).

O néng do PLA thép 4,5%, hat c6 hinh thai cau, tuy nhién
¢6 nhiéu 16 rdng, khuyét do thiéu polyme (hinh 2a). Ting
néng d6 PLA 1én 5%, thi hat cau dd mét di cac phan rong
va khuyét; tiép tuc tang PLA Ién 5,5%, céac hat dinh soi va
cac hat thudn dai xuat hién (hinh 2b va 2c). Nguyén nhan Ia
do khi ting nong do polyme, s6 luong chudi rdi trong giot
electrospray ting lén va nho vay hat PLA khong con bi rong
va khuyét (5% PLA), nhung khi chudi réi hinh thanh quéa
nhiéu sé& tao hat thuén dai (5,5% PLA). Hinh thai hat ¢ tat
ca cac ndng do PLA déu nhin nheo 1a do sir dung dung moi
chloroform ¢6 tdc do bay hoi cao lam cho bé mit cua giot
electrospray khi bay dén ban thu hoa ctng, trong khi d6 bén
trong hat cau van con dung méi. Sau mot thoi gian, dung méi
bén trong hat PLA di chuyén ra ngoai méi truong, dong thoi
¢6 su khuyéch tan cua cac mach polyme bén trong vi hat,
dan dén bé mit hat bi nhin nheo. Nhu véy, 5% PLA tao duoc
hat cau, nén nong do nay dugc ding dé nghién ciru nhitng
anh huong ciia thong s gia cong 1én hinh thai vi hat PLA.

Trong hinh 3, vi hat c6 hinh thai cau & n@)ng do 5%
PLA trong dung moi chloroform, luu lugng phun la 1 ml/h,
khoang cach tir dau kim dén ban thu 13 15 cm & ca 2 muc
dién thé 1a 18 kV va 24 kV. Tuy nhién & dién thé 18 kV, cac
vi hat chua tach ro1 hoan toan ma bi dinh vao nhau (hinh 3a),
nguyén nhan l1a do muc dién thé 18 kV khong tao ra lyc dién
truong di manh, trong truong hop nay 13 luc ddy Culong,
dé tach giot electrospray thanh céc vi hat trong qué trinh
chung bay tir diu phun dén ban thu mau. O dién thé 24 kV,
cac vi hat PLA da tach ro1 nhau nhung lai xuét hién cac soi
to mong gitta cac hat (hinh 3b). Hién tugng nay dugc giai
thich 14 do trong qua trinh giot electrospray bay tir dau kim
dén ban thu, xdy ra 2 qua trinh 1a lyc day Culong tach giot
electrospray thanh cac giot so cap rodi dén vi hat, va lyc hat
dién truong phat sinh giita dau kim tich dién duong va ban
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thu tich dién am, c6 mdt soi to mong hinh thanh gitra cac hat
sau khi ching bj chia tach. Ngay tai thoi diém soi to hinh
thanh, dung méi bay hoi hoan toan s€ lam hoa cling soi to.

Khi khoang cach tir dau kim dén ban thu mau (khoang
cach thu mau) g?in (15 cm), cac hat PLA bi dinh vao nhau va
bién dang, nguyén nhan 1a do dung médi van con trong céc
vi hat nén khi bay dén va vao bang thu, cac hat bi thay d6i
hinh dang va béch dinh vao nhau. Bén canh do, trong qua
trinh chia tach boi luc Culong va bay dén ban thu, khoang
cach gan 1am cho hat khong du thoi gian chia tach da bay
dén ban thu (hinh 4a). Tang khoang cach thu mau 1én 20 cm,
cac vi hat PLA du thoi gian dé chia tach nén két qua trén
anh SEM Ila céc hat roi rac (hinh 4b). Tuy nhién, khi khoang
cach thu 1a 25 cm, cac vi hat lai bi dinh vao nhau (hinh 4c).
Hién tuong nay 1a do khoang cach giira ¢au phun va ban thu
tang, 1am giam luc dién truong va luc ddy Culong khong du
manh dé tach roi hoan toan céac vi hat.

Két qua cho théy, kich thudc hat va do 1éch chuén tang
dan khi khoang cach phun ting dan (hinh 5). O khoang cach
15 cm, kich thudc hat trung binh 1a 7,2 pm va d¢ léch chuéan
StDev = 1,082. Tang khoang cach 1én 20 cm, kich thudc hat
trung binh 10,99 pm va c6 do 1éch chuan StDev = 1,352. O
25 cm, kich thudc hat trung binh 11,93 um va c¢6 do léch
chuan StDev = 1,552. Hién tuong nay dugc giai thich la
do khi tang khoang céch, luc dién truong giam lam cho lyc
Culong giam. Vi vay, cang tang khoang cach thi kich thudc
hat cang ting do luc dién truong cang giam, dan dén qua
trinh phan tach hat khong tt, két qua 1a do dong déu vé kich
thudc hat giam, do 1éch chuan cang ting.

Hinh thai cta vi hat PLA ché tao bang phuong phap
electrospray bi anh hudng boi cic thong sb ché tao nhu
ndng do polyme, dién thé ap vao va khoang cach tir dau kim
dén ban thu mau. O nong d6 PLA 5%, cac chudi ri polyme
hinh thanh vira du dé tao duoc vi hat hinh ciu, tuy nhién bé
mat hat bi nhan do stt dung dung moi co tde do bay hoi cao
1a chloroform. Trong cac diéu kién khéo sat, thong s ché
tao t6i wu dé hinh thanh hat cau roi rac va déng nhat 1a 24
kV va 20 cm.

Nghién ciru ndy van chua tao duoc cic hat co bé mat
nhin, cac hat ddng nhit va co tinh 1ap lai. Trong cac nghién
ctru td1, cac dung moi hodc h¢ dung moi co tde do bay hoi
cham hon, va d§ dan dién cao hon sé& dugc sir dung dé 1am
dung moi ché tao hat nhu dichloroethane va acetonitrile.
Luu lugng phun va céc loai dau kim s& duge khao sat dé
danh gia anh hudng 1€n hinh thai va kich thudc hat.
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