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TOM TAT

Vi hat polycaprolactone (PCL) ché tao bdang phuong phap electrospray da va dang dugc nghién
clu Ung dung cho hé théng phan phéi thudc va protein. Su phan hily ctia polymer va qua trinh
nha thudc hodc protein ti vi hat polyme dugc mong mudn la xay ra dong thoi. Khi liéu méi dugc
tiém vao, vi hat PCL can phan hly va dao thai ra khoi co thé. Nghién clu nay chi ra su phan hay
PCL chju dnh hudng bdi cac hinh thai khac nhau clia vi hat electrosprayed PCL. Cac kich thudc khac
nhau gém 11,8 um va 5,17 um va cac hinh dang khac nhau ctia vi hat PCL nhu hat 16m, réng, nhan
va hat cau dugc nghién clu anh hudng dén su phan hiy ctia PCL trong méi truong PBS, pH 7,4.
Hinh thai hat PCL dugc thiét ké bang cach diéu chinh ndng dé polymer va cac thong sé ché tao
clia phuong phép electrospray nhu luu lugng phun va khoang cach tr dau kim dén ban thu mau.
Kinh hién vi dién t&r quét va phd séc ky gel dugce st dung dé danh gié su thay déi hinh thai hat PCL
va trong lugng phan ti trung binh s6 (Mn) ctia PCL. Cac hat réng, mép méo va kich thudc nho lam
gidm trong lugng phan t& nhanh hon cac hat vi cau bai vi su tang dién tich tiép xtc bé mat clia vi
hat véi dung dich PBS. Sau 77 ngay, vi hat PCL véi thdng sé ché tao gébm 2,5% polyme trong DCM,
luu lugng phun 0,8 mL/h, dién thé 18kV va khoang cach phun 25 cm, gidm 49,96% khéi luong phan
tU (t Mn=80.438 g/mol gidm con 40.225 g/mol).

Tu khoa: vi hat polycaprolactone, electrospray, giam cap, moi truong in vitro

GIGI THIEU

Polymer c6 kha nang phan hiy sinh hoc ¢6 nhiéu ting
dung, ddc biét, trong linh vyc vat liéu mang thudc.
Céc nha nghién ctiu quan tdm dén viéc céi thién gia
tri tri liéu téc 13 sy tuong thich sinh hoc, kha nang
phéan huy sinh hoc va bai tiét vat liéu ra khoi co thé
clia cdc vi hat polymer ciing nhu 13 kiém sodt ty 1é nha
thudc, dic biét 1a d6i véi cic loai thudc st dung dé
diéu tri cic bénh lau dai nhu tiéu dudng, réi loan ndi
tiét t6, ung thu. Céc hat nano, micro c6 kich thuéc
khéc nhau khodang tit vai nm dén 100 um sé phan hay
trong modt khoang thoi gian thich hgp va phu hgp
vdi ty 1é nha thudc, dan dén c6 kha ning phan phéi
thudc khac nhau, céc vat liéu dang dugc nghién ctiu
la polylactic acid (PLA), poly(lactic-co-glycolic)acid
(PLGA), PCL... Trong d6 PCL c6 kha nang phan hay
chim hon, vi ¢6 s6 lugng lién két este it so v6i PLA va
PLGA, gitip kéo dai thoi gian nha thudc L wvi vay, PCL
dang thu hut nhiéu hoat dong nghién ctiu délam 16 sy
xudng cdp cta vi hat PCL v6i t6¢ do nha thudc cling
nhu la kiém sodt tdc d¢ gidm cdp ctia vi hat trong linh
vucvatliéuy sinh. Vatliéu PCL1a mot di thé duge dua
vao co thé ngudi nén kha ning phéan hty sinh hoc anh
hudng quyét dinh dén ting dung ctia vat liéu>>.

Hinh dang va kich thudc cta vi hat polymer anh
hudng dén kha ndng phan huy ctia ching khi tiép xuic
vGi moi trudng. Voi cung mot vat liéu, hinh thai khac
nhau sé dan dén thoi gian phin hiy va phan hty sinh
hoc khéc nhau do c6 su khac nhau vé dién tich tiép
xuc gitia vit liéu va mdi truong. Trong nghién ciu
cta Ghitescu va cOng su, sau 30 ngay tht nghiém in
vitro sgi PLA khong con gitt dugc hinh théi ban dau
do sy phan ré trong khi d6 hat ciu van gitt dugc hinh
thai ciu ban d4u?. Kich thuéc hat anh hudng dén sy
suy thodi ctia polymer, kich thudc hat van dugc duy
tri trong giai doan phan huy ban d4u. Tuy nhién, sau
d6 1a sy hinh thanh céc 16 réng bén trong ciu tric
hat, su bién dang va sy két tu ctia cac hat trong giai
doan suy thodi cham. Hat c6 kich thuéc cang nh¢ thi
su phin htty cang dién ra nhanh do dién tich tiép xtc
v6i moi trudng cao”. C6 rit nhidu phuong phap ché
tao vi hat polymer da dugc nghién cttu nhu phuong
phap nhi tuong (emulsion), phun khoé (dry spray),
ling tu (precipitation) va electrospray. Tiry thudc vao
mbi phuong phép, hinh théi ctia hat, bao gébm hinh
dang va kich thudc, sé dugc tao thanh bing cach thay
d6i cac thong s6 ché tao. Trong do, electrospray 1a
mot phuong phép hiéu qua va don gian d€ ché tao

Trich dan bai bao nay: Linh NV V, Viét N Q, Phi H D J. Nghién cttu anh huéng ctia hinh thai va kich
thudc vi hat electrosprayed polycaprolactone I1én su phan hiy ciia polycaprolactone. Sci. Tech. Dev.
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cdc vi hat polymer ran mang dugc chét véi sy dong
déu vé hinh thai cao, phuong phap c6 do lip lai cao.
Bang cach thay d6i cic thong s6 ché tao nhu néng
do polymer, luu lugng phun va khoang cach phun,
cac hat electrosprayed polymer dugc hinh thanh véi
nhiéu hinh dang, kich thudc va d6 phan bé kich thuée
hat khéc nhau®’. O cung mot néng d6 phén trim
polymer, c6 nhiéu yéu t6 anh huéng dén kich thudc
hat, trong s6 do Iuu lugng va khoang cach phun la
hai thong s6 quan trong. Luu lugng cao tao dugc vi
hat PCL ¢6 kich thuéc to hon luu lugng thip. Tuy
nhién viéc lua chon luu lugng va khoang cach phun
dnh hudng dén ché d¢ phun hat PCL bang phuong
phép electrospray. Hat c6 hinh thai dong déu va két
qué c6 d¢ lap lai khi thuc hién phuong phép electro-
spray & ché d6 phun nén (cone-jet mode) °~5.

Trong nghién cttu nay, cac vi hat PCL dugc ché tao
béng phuong phép electrosprayed véi cac hinh dang
va kich thuéc khic nhau. Sau d6 danh gid sy anh
huéng cta hinh thai hat PCL dén su phan huy cta
polymer trong méi trudng in vitro.

PHUONG PHAP

Nguyén liéu sit dung

Polycaprolactone c6 khdi lugng phan tt (Mn =80.000
g/mol) do hang Sigma Aldrich cung c4p. Dung méi
dichloromethane (DCM) va chloroform dugc phan
phdi boi cong ty Fisher, Mj. D¢ tinh khiét ctia dung
moi > 99%. Vién phosphate buffer saline (PBS) va
tween 20 dugc cung cdp bai Sigma Aldrich.

Phuong phap electrospray dung dé ché tao
vi hat PCL

Phuong phap electrospray ché tao vi hat PCL dugc
thuc hién nhu trong cac nghién ctiu ctia nhém tac
gid da cong bé. Piu tién, hat nhya PCL, dugc hoa
tan trong DCM biéng khudy tu trong 2-3 gi¢. Sau
do, diing khudy d€ mau 6n dinh 20 phut hét bot khi,
cho mau vao xylanh va lap vao may bom dién dong
Top-5300, Nhat. Ap dién thé cao vao kim tiém gén
& ddu xylanh va bang thu mau (dugc pha tim nhoém
moéng) (Hinh 1)3. Tién hanh phun tao hat PCL, mau
thu dugc dugc sdy kho 24 gi d€ dung mo6i DCM bay
hoi hoan toan. Céc thong s6 ché tao dugc c6 dinh
bao gbm, dién thé 4p vao ban cuc va ddu kim 1a 18
kV, dung moéi DCM. Cic thong s6 thay d6i trong cac
khdo sat la luu lugng phun (F), khoang khach phun
(L) va nong d6 % PCL.

Phuaong phap thit nghiém phan hay hat PCL
trong moi trudng in vitro

Trong thi nghiém phén htty mau vi hat PCL, dung dich
Phosphate buffer saline (PBS) c6 néng d6 10 mM, pH
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7,4 dugc dung 1am moéi trudng gia dinh in-vitro. Hoa
tan vién PBS vao 200 mL nudc cit, sau d6 dung NaOH
5 M dé chinh pH vé 7,4, pha thém 0,2 % tween 20 dé
trdnh két tu cdc vi hat PCL. Thi nghiém thu in-vitro
nhidm danh gid sy phan ra ctia cic vi hat PCL va su
phén htty mach phan ti PCL trong cac khoang thoi
gian khdo sat khac nhau. Theo nhiéu nghién ctiu thi
ti 1é gitia dung dich PBS va polymer khéng c¢6 dinh,
tly thudc vao thiét k€ va muc dich nghién ctiu, néu
dung dich PBS cang nhiéu thi qud trinh phan htty dién
ra cang nhanh do co hoi tiép xuc gitta dung dich thu
nghiém va polymer 16n>°13.

Thi nghiém phan huy hat PCL trong moéi trudng in
vitro dugc thiét k&€ nhu sau: cho 10 mg vi hat PCL
vao lo chtia 6 mL dung dich PBS 10 mM, pH 7,4 chtia
0,2% tween. Tuong ting v6i mdi mdc thai gian tit
1-10 tudn, thi nghiém dugc thiét ké véi do lap lai
la 03 mau/méc thoi gian. Pat cdc lo mau trong tu
u nhiét & 37°C. Sau khi thti nghiém phan huay & cac
mo&c thoi gian thiét ké, mau dugc 14y khoi ta 0 nhiét
va tién hanh sdy dong kho & -40°C d€ loai nu6e. Mau
dugc dong lanh & -10°C dén 0°C trudc khi say dong
khoé. Sau khi dong khé mau dugc 14y di phén tich
GPC va chup anh SEM d€ quan st hinh théi hat PCL
(Hinh 2).

Cac phuong phap phan tich

Kinh hién vi dién tir quét (Scanning Electron
Microscopy-SEM)

Dung dé€ quan sit hinh thai (hinh dang, ciu truc bé
mat va kich thudc) vi hat PCL dugc ché tao béing
phuong phép electrospray va sau khi thti nghiém
phén huy trong in vitro. Dién thé st dung trong qud
trinh do la 5 kV, d6 phong dai tit 500 dén 5.000 14n.
Phuong phap SEM dugc thuc hién trén thé hé méy S-
4800, Hitachi (Nhat Ban) tai phong thi nghiém Nano,
SHTP, khu céng nghé cao. Kich thuéc hat PCL trung
binh va d§ phan bd kich thude dugce tinh todn trén
phin mém Image] va Minitab.

Sdc ky gel xdc dinh khéi luong phén ti ( gel
permeation chromatography-GPC)

Sti dung d€ xdc dinh d¢ da phan tan va khéi lugng
phan td ctia polycaprolactone (PCL) trudc va sau khi
tht nghiém phan huy in vitro vi hat PCL & cac diém
thoi gian xdc dinh. Mau do dugc thyc hién trén
méy PL-GPC 50-POLYMERLAB, M tai Phong Thi
nghiém Trong di€ém Vit liéu polymer va composite,
truong Dai hoc Bach Khoa, PHQG-HCM. Thong s6
cai dat nhu sau: t6c d6 dong: 1 mL/min, dung moi:
Chloroform, chat chuén: Polystyrene va cft do Resi-
pore.
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Hinh 1: Ché tao vi hat PCL bing phuong phap electrospray ®
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Hinh 2: Quy trinh thi nghiém su phan huy hat electrosprayed PCL trong madi trudng in vitro.

KET QUA VA THAO LUAN

Ché tao vi hat PCL bang phuong phap elec-
trospray

Trong qua trinh phun hat biang phuong phép electro-
spray, xay ra dong thdi qua trinh bay hoi cta dung
modi va phan tach giot dung dich polymer thanh cac
hat PCL nh¢ vao lyc ddy Coulomb. Sy hinh thanh hat
rén PCL c6 kich thudc micro trai qua giai doan kho
bé mat va khuéch tdn dung moi ra bé mat ctia hat. Khi
bé mit hat PCL da kho, cac phén ti dung méi khuéch

tan ti phia bén trong ra ngoai hat PCL, dan dén su
thiéu hyt thé tich bén trong hat”. Do vdy cic hat PCL
dugc tao thanh bi nhan bé mat, hodc mdp néu lugng
dung moi trong hat nhiéu, két qua clia qua trinh bay
hoi ctia dung méi DCM (Hinh 3 va Hinh 4a, c).

O ndng d6 PCL thdp (2,5%), miu B, hat hinh thanh
bi mdp, réng, hinh dang ban ciu hodc ciu khuyét.
Nguyén nhén la do néng d6 PCL qué thdp khong da
hinh thanh cac chudi réi d€ tao thanh hinh dang hat
ciu nén dan dén tao cdc hat 16m va mép méo, bé
mét nhan, ngoai ra khoang cach I6n (25 cm) giup cho
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Hinh 3: Anh SEM cta vi hat PCL, (a) va (b): mau A (4,5% PCL, F= 1,2 mL/h, L =22,5cm) & 100 um va 20 um;
(c) va (d): mau B (2,5% PCL, F=0,8 mL/h, L=25cm) & 100 ;zm va 20 um.

b) Pwong kinh trung binh: 5.167 d) Pwémg kinh trung binh: 11.81)
P§ 1éch chudn: 1.920

P léch chuan: 1.068

A A
Tan suat

5 6 7 7.5 20 0.5 .0 BS 5.0
Pudng kinh (um) Pudng kinh (um)

Hinh 4: Anh SEM va biéu d6 phan bé kich thuéc hat clia mau A (4,5% PCL, F=1,2 mL/h, L=22,5 cm) (a) va (b);
mau C (4,5% PCL, F= 0,5 mL/h, L=27,5 cm) (c) va (d).
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dung mdi bay hoi hoan toan lam cho hat dat d6 roi
rac cao. Khoang cach 16n con lam gidm duong kinh
trung binh ctia hat do giot dung dich mang dién tich
dugc phan téch nho ra nho lyc ddy Coulomb. Tuy
nhién & khoang cach xa, luc dién trudng gidm gay ra
su bt 6n vé hinh thai hat (Hinh 3 ¢ va d). Trong
khi d6 6 nong do cao (4,5%), mau A, cac hat PCL &
hinh dang ciu do & noéng d6 nay, mat do chudi réi
polymer thich hgp dé€ tao hat cdu. Tuy nhién trén bé
mét con nhiéu nép nhan, do khodng cach 22,5 cm tao
hat cdu c6 dudong kinh 16n hon va thoi gian dé giot
polymer phén tich va dung mdéi DCM bay hadi ngén
hon (Hinh 3 avab). Trong phuong phap electrospray
thi néng d6 phén tram polymer la mot trong nhiing
yéu té quyét dinh dén hinh théi hat. Lugng dung méi
trong hat PCL anh hudng dén kha nang hinh thanh
hat rdn PCL, dung moéi con nhiéu, t6c d¢ khuéch tan
va bay hoi clia dung moi ra khoi hat PCL sé cang 16n,
dan dén hat bi khuyét, mép, va nhan. Lugng dung
moi cang nhiéu thi d§ dan dién cta dung mdi cang
16n va luc dién trudng cang manh, trong truong hop
giti nguyén dién thé ap vao. Khoang cach phun cang
xa, lyc dién trudng cang gidm dya trén nguyén tic ca
lyc dién trusng !4,

Hinh 4cho thdy, mau A va C c¢6 cung ndéng do dung
dich polymer (4,5% PCL) nén déu tao dugc hat c6
hinh dang c4u, nhung khoang cach phun ¢ mau Cla
27,5 cm 16n hon so v6i khoang cach phun ctia miu A
(22,5 cm) gitp cho giot dung dich polymer mang dién
tich phan tach nho ra nho luc Coulomb diéu nay dan
dén duong kinh trung binh ctia mau C (5,167 mm) sé
nho hon so vdi mau A (11,81 mm). Vi hat cia mau A
6 kich thudc tuong d6i dong déu, tuy nhién mtic do
doéng déu kém hon so véi hat & mau C dugc thé hién
thong qua d6 1éch chudn ctia mau A (1,92) va mau C
(1,06) (Hinh 4 cva d).

Anh huéng cta hinh thai hat electrosprayed
PCL Ién kha néng phan hay PCL trong méi
trudng in vitro

Mtic d6 phan huy dugc thé hién qua sy gidm trong
lugng phén tii (Mn), sau 77 ngay, miu B gidm 49,96%
khéi lugng phan ti (Mn= 40.225 g/mol), miu C
gidam 39,72% (Mn =48.483 g/mol) (Hinh 5). Két qua
GPC cho thdy, trong giai doan dau ctia qua trinh thit
nghiém (49 ngay) vi hat PCL chi trai qua sy phan hay
do an mon bé mat, mau B va C c6 kich thudc xdp xi
nhau nén khong nhan thay su khac biét vé€ qua trinh
phan hily mach phén ti PCL (Mn cta B la 66.046
g/mol va Mn cia C 12 66.225 g/mol). O giai doan
sau ctia qua trinh thu nghiém in vitro (63 ngay), moi
truong PBS xam nhép vao bén trong vi hat PCL, gay

su phén ra vi hat va phan hty toan bo cdc mach phan
tt PCL. Do vi hat trong mau B ¢6 cdu truc mop, va
16m nhiéu hon C nén sy phan ra va gidam Mn ctua PCL
nhanh hon so v6i mau C (Hinh 5 va Hinh 6).

Anh huéng cta kich thuéc hat electro-
sprayed PCL Ién kha nang phan hay PCL
trong méi trudng in vitro

Hinh 7 théhién anh hudng ctia kich thuéc 1én sy phan
hay ctia hat electrosprayed PCL trong moéi trudng in
vitro. Ban dau 1a sy dn mon bé madt cta vi hat PCL,
nén cac hat vi cdu cé kich thuéc nhé (Mau C, 5,17
pm) phan htty nhanh hon do dién tich tiép xuc ctia
vat liéu v6i moi trudng nhiéu hon miu A (11,81 pm).
Sau 49 ngay, Mn ctia mau C la 66.225 g/mol thip hon
Mn ctia mau A (70.718 g/mol). Giai doan tiép theo
la sy x4m nhap ctia mdi trudng (dung dich PBS) vao
bén trong cdu tric ctia vi hat PCL, cic hat nhin, mép,
rong sé dién ra qua trinh nay nhanh hon, dan dén sy
phén ra hat PCL. Sau 51 ngay tht nghiém mau vi hat
trong moi trudng in vitro, mau A phén ra nhanh hon
do vi hat PCL nhén va mép hon mau C (Hinh 7 a, b,
dvae).

Sau khi hat PCL phan ra thi sy tiép xtc ctia mach
phén ti PCL v6i méi truong PBS tang nén sy phan
huy mach PCL dién ra nhanh, két qua 1a mau A giam
trong lugng phan ti Mn nhanh hon mau C. Sau 77
ngay thi nghiém phan hiy trong in vitro, mau A c6
Mn 14 41.938 g/mol va mau C c6 Mn=48.483 g/mol.
Nguyén nhan 12 mau C, cac vi hat ¢6 cu tric dic hon
va it nép nhan hon nén qua trinh x4m nhép cta moéi
trudng vao bén trong hat PCL cham hon, dan dén két
qué la Mn gidm chidm hon & giai doan nay. Két qua
do GPC ciing cho thdy ti 1é giam cép theo thoi gian
ctia vi hat ¢ ca hai mau it chénh léch trong giai doan
dau tht nghiém in vitro (21 ngay), thé hién Mn x4p xi
nhau (Hinh 8).

KET LUAN

Dién tich bé mat tiép xtc v6i moi trudng la yéu té
quyét dinh dén t6c d6 phin huay cta vi hat electro-
sprayed PCL, dién tich cang 16n thi t6c d6 phan hay
cang nhanh. Trong giai doan d4u cua qud trinh phén
hty vi hat PCL, 1a qua trinh an mon bé mdt, kich
thudc hat anh hudng nhiéu dén sy phan huy PCL,
kich thudc cang nho, sy phan hty dién ra cang nhanh.
Tiép theo d6 la qua trinh phan ra vi hat PCL va phéan
htiy toan bd mach phan ti PCL, trong giai doan nay,
hinh thai hat anh hudéng déing k& dén sy gidm cép.
Céc hat c6 ciu tric moép, rong va nép nhan nhiéu thi
qué trinh xdm nhép ctia moi trudng vao bén trong
hat va gy phan ré dién ra nhanh hon. Sau khi hat
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Hinh 5: Anh huéng hinh thaéi hat electrosprayed PCL Ién trong Iwgng phan tit PCL trong méi truéng in vitro,
trong do C: 4,5%-0,5 mL/h-27,5 cm, B: 2,5%-0,8 mL/h-25 cm.

Hinh 6: Anh SEM ctia hat PCL thit nghiém in vitro: mau C (4,5%-0,5 mL/h-27,5 cm) (a) 0 ngay, (c) 60 ngay va
mau B (2,5%-0,8 mL/h-25 cm) (b) 0 ngay, (d) 60 ngay.
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, 60 ngay

Hinh 7: Anh SEM cia hat electrosprayed PCL mau C (4,5%-0,5 mL/h-27,5 cm) thi in vitro (a) 0 ngay, (b) 51
ngay, (c) 60 ngay va ctia mau A (4,5%-1,2 mL/h-22,5 cm) thi nghiém in vitro & cac khoan thai gian: (d) 0
ngay, (e) 51 ngay (f) 60 ngay.

] —=— A (4,5%-1,2 mL/h-22,5¢cm)
80000 - --®--C (4,5%-0,5 mL/h-27,5cm)

Mn (g/mol)

35000 T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80

Thoi gian thir nghiém invitro (ngay)

Hinh 8: Anh huédng kich thuéc hat electrosprayed PCL Ién trong lugng phan ti PCL trong méi trudng in
vitro, trong d6 A: 4,5%-1,2 mL/h-22,5 cm, C: 4,55-0,5 mL/h-27,5 cm.
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phan ra, moéi truong PBS sé tiép xic véi tling mach
phén ti PCL va gdy gidam Mn nhanh chéng. Ngoai ra,
phuong phép electrospray c6 thé ché tao vi hat PCL
v6i hinh dang, kich thudc, ciu tric bé mat khac nhau
bang cach thay ddi cac thong s6 ché tao. Tuy vao yéu
cu ung dung ctia vét liéu cin sy phan huy nhanh hay
chiam d€ c6 thé ché tao vi hat c¢6 hinh thdai va kich
thudc phi hgp.

DANH MUC VIET TAT

SEM: scanning electron microscopy
PCL: Polycaprolactone

GPC: gel permeation chromatography
PBS: phosphate buffer saline

DCM: dichloromethane

Mn: number average molecular weight
Mw: weight average molecular weight

XUNG POT LO1iCH

Cac tdc gia cam két khong c6 bat ky xung dot 1¢i ich
nao lién quan dén dé tai.

PONG GOP CUA TAC GIA

Nguyén Vi Viét Linh chiju tréch nhiém thuc hién cac
nghién ctiu ché tao vi hat PCL bang phuong phap elec-
trosprayed, thtt nghiém phan huy trong in vitro cic
mau hat, viét bai bdo, lién hé phan hdi cic ciu hoi va
yéu cdu ctia phan bién va ban bién tép tap chi. Nguyén
Qudc Viét phu trach do va phan tich két qua sdc ky gel
(GPC). Huynh Pai Pha chiju trdch nhiém phén tich
anh SEM va d6 phén bd kich thudc hat PCL, ban luin
két qua.

CAM ON

Nghién ctiu dugc tai trg bdi Truong DPai hoc Bach
Khoa-PHQG-HCM trong khuén khé Dé tai ma sd
T-PTN-2018-61.
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ABSTRACT

The polycaprolactone (PCL) microparticles fabricated by electrospray technique have been stud-
ied and applied in drug and protein delivery system. The degradation of PCL and the release
of drug/protein from the polymeric microparticles (MPs) were desired to happen simultaneously.
When the new dosage was administrated, the PCL MPs were degraded and eliminated out of the
body. This research indicated that the degradation of PCL was influenced by the various morphol-
ogy of electrosprayed microparticles. The different sizes of 11.8 pm and 5.17 um and the various
shapes of the PCL MPs such as hollow, porous and wrinkle particles and spheres were investigated
the PCL degradation in the PBS solution, at pH 7.4. The morphology of PCL MPs was designed by
controlling the polymer solution and the electrosprayed processing parameters such as the flow
rate and collecting distance. Scanning electron microscopy and gel permeation chromatography
were order to determine the change of the morphology and number molecule weight (Mn) of PCL
MPs. The porous, distorted and smaller particles reduced the Mn faster than the microspheres be-
cause of the larger surface area of MPs contacted with PBS solution. After 77 days, PCL MPs which
were fabricated by the processing parameter, including 2.5% PCL in DCM, flow rate of 0.8 mL/h,
voltage of 18 kV, collecting distance of 25 cm, reduced 49.96% molecular weight (decreasing from
Mn= 80,438 g/mol to 40,225 g/mol).

Key words: microparticles, polycaprolactone, degradation, electrospray, in vitro testing
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	Kính hiển vi điện tử quét (Scanning Electron Microscopy–SEM)
	Sắc ký gel xác định khối lượng phân tử ( gel permeation chromatography-GPC)


	KẾT QUẢ VÀ THẢO LUẬN
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