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NGHIEN CUU BAO CHE NANO POLYMER CHUA CURCUMIN BANG
PHUONG PHAP NHU HOA BOC HOI DUNG MOI

Nguyén Hoang Hiép', Nguyén Ngoc Thach', Vii Thi Trang’
Vii Tién Thing"?, Pham Vin Hién', Nguyén T rong Biépl :
Tém tit

Mouc tiéu: Bao ché duoc hé tiéu phin nano polymer curcumin. Phuwong phdp
nghién ciru: Bao ché nano polymer bang nhii hod bdc hoi dung méi, ran hod
bang phun sdy va ddnh gid mot sd dic tinh cta hé tiéu phan nano polymer
bang cic phuong phép héa 1y. Két qud: Khao sit xdy dung duoc cong thirc
bao ché nano polymer curcumin gdm polymer 13 Eudragit RS 100 (ty 1¢
Eudragit/curcumin 1a 1/1 (kl/kl)); chit dién hoat 1a Tween 80, néng do 2%; ty 1€
pha noi/pha ngoai 1a 3/20 (tt/tt). D3 khao sét Iya chon duge mot sé thong sd qua
quy trinh 1a: tdc do nhil héa 800 vong/phit trong 5 phit; tdc do ddng nhat 6000
vong/phiit trong 10 phit, thoi gian boc hoi dung moi 3 gio. Hé tiéu phan nano
polymer dugc rian hod bang phuong phdp phun sdy thu dugce bot mau vang, kho,
toi, dong nhat, d6 am 2,38 + 0,01%, ham lugng curcumin 9,39 + 0,1 mg/g. Sau
khi tai phan tan lai trong nude cho kich thudc tiéu phan (KTTP) 1a 102,4 £+ 10,4 nm;
chi s6 da phan tdn 1a 0,45 £ 0,04; thé zeta 1a 4,6 + 0,34; d6 hoa tan in vitro sau
10 phut cia curcumin dat 85,41% va dg tan cua curcumin la 582,7 £ 21,9 pg/mL.
Két lugn: PBa bao ché va danh gid dugc mot s6 dic tinh cua hé tiéu phan nano

polymer curcumin.

Tir khéa: Curcumin; Nano polymer; Nhii hod bdc hoi dung moi.
PREPARATION OF CURCUMIN-LOADED POLYMERIC NANOPARTICLES
USING EMULSIFICATION-EVAPORATION TECHNIQUE

Abstract

Objectives: To prepare the curcumin-loaded polymeric nanoparticles. Methods:
Preparation of curcumin-loaded polymeric nanoparticles using emulsification
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solvent evaporation technique, solidification by spray drying method, and
evaluation of some physicochemical properties of prepared curcumin-loaded
polymeric nanoparticles. Results: The formulation of curcumin-loaded polymeric
nanoparticles was chosen, including the type of polymer was Eudragit RS100
(with the Eudragit/Curcumin ratio was 1/1 (w/w)); Tween 80 was chosen as the
surfactant with the concentration at 2% in water; internal phase/external phase
ratio was 3/20 (v/v). Some in-processing parameters were investigated and
selected, including the emulsifying stirring speed at 800 r.p.m for 5 minutes,
homogenization stirring speed at 6000 r.p.m for 10 minutes, and solvent
evaporation time for 3 hours. The prepared curcumin-loaded polymeric
nanoparticle suspensions were solidified using the spray drying method to obtain
a yellow, dry, and homogenous powder; the moisture content was 2.38 + 0.01%;
the curcumin content was 9.39 + 0.1 mg/g. After re-dispersing in water, the
particle size was 102.4 + 1.04 nm, the polydispersity index was 0.45 £+ 0.04, and
the Zeta potential was 4.6 + 0.34; the in-vitro dissolution test of curcumin
released from polymeric nanoparticles was 85.41% at 10" minute, and the
solubility of curcumin from polymeric nanoparticle was 582.7 + 21.9 pg/mL.
Conclusion: The study prepared and evaluated some physicochemical properties
of curcumin-loaded polymeric nanoparticles.

Keywords: Curcumin; Polymeric nanoparticle; Emulsification-evaporation
technique.

DAT VAN DE

Curcumin la hoat chét thudéc nhém
polyphenol ¢6 trong than ré& ctia mot sd
loai nghé, dac biét la nghé vang
(Curcuma longa L.) da dugc chung
minh c6 tic dung chdng oxy hda,
chdng viém, chdng xo vira dong mach,
lam lién cdc vét loét dudng tiéu hoa,
diéu tri day hoi, vang da, chong ung
thu [9]. Tuy nhién, curcumin thudc
nhém IV trong hé thong phén loai sinh
dugc  hoc (BCS-biopharmaceutical
classification system) c¢6 dg tan va tinh
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thdm kém, vi vay cdc dang bao ché
thong thuong chtra curcumin cé sinh
kha dung thip va tic dung diéu trj khi
st dung theo dudng ubng 1a it hiu qua
[10]. Do vdy, dé cai thién do tan va
tinh thAm nham ting sinh kha dung cia
curcumin dang dugc nhiéu nghién ctu
quan tam. Mot trong cac huong di la
bao ché dudi dang nano véi cdc uu
diém nhu cdi thién do tan, tinh thdm
cho nhitng duoc chit kém tan, kém
thim, bao vé va van chuyén dugc chét
t6i dich [9]. O nudc ta hién nay, viéc
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bao ché nano chtra curcumin da duoc
phat trién, mot sd da duoc nghién cltru
san xudt trén quy mo 16n, nhung mirc
d6 cung cdp cho thi trudng van con
han ché. Ngoai ra, cdc phuong phdp da
cong bd déu co ban tap trung vao viéc
bao ché céc dang tiéu phan nano bang
phuong phép nghién, bang phytosome
hoa [1], bao ché nhii tuong nano [3],
bao ché hé nano sir dung chit mang
lipid [5], dang PEG (polyethylenglycol)
hoa [1], phuong phdp dido pha [4].
Chua c6 cong bd nao vé viéc bao ché
hé nano polymer chira curcumin bang
phuong phdp nhii hod béc hoi dung
mdi. Dé g6p phan 1am phong phi thém
cho viéc bao ché cic nguyén liéu nano
chtra curcumin, nghién ctru nay duoc
thue hién nham: Bao ché nano polymer
chita curcumin bang phwong phdp nhii
hod béc hoi dung moi va ddanh gid mot
s6 ddc tinh ciia san pham bao ché duorc.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU
1. P6i twong nghién ciu
* Nguyén liéu:
(ham luwong 95,7%)
duoc cung cap bdi cong ty Ambe
Phytoextracts Pvt. Ltd, An D0.
Chuan curcumin (sé kiém  sodt
WS.0118341.01, ham lugng 99,56%)
duoc cung cip boi Vién Kiém nghiém
thudc Trung wong. Céc nguyén liéu,
hod chat nhu Eudragit RS100, PEG

Curcumin

6000, PVP K30, Eudragit RL PO, ethyl
acetat (EC), dicloromethan (DCM),
con  96°, Tween 80, Span 80,
maltodextrin, chloroform, methanol,
aerosil dat tiéu chudn dugc dung.

* Thiét bi, dung cu thiét bi:

Mdy khudy tr IK RWI16 (Han
Quéc), mdy dong nhat hod, may khudy
tron IKA RW16 (Han Qudc), cin phan
tich Satirius CP224S (M§), can k¥
thuat (Satirius-M¥), may do quang phd
UV-VIS UVD-2960 (My), may do
KTTP, thé zeta, chi s6 PDI Nanosizer
SZ 100 (Nhat Ban), mdy phun siy cao
toc LPG5 (Trung Qudc), mdy cat quay
chan khong EYELA NI1200B (Duc),
mdy lic xody Vision VS-201P (Han
Quéc), mdy thir do hoa tan NE6-COPD
Copley (Anh), kinh hién vi dién tr
quét HITACHI S-4800 (Nhat Ban) va
cic dung cu thong dung khac.

2. Phwong phap nghién ciru

* Xdy dung cong thirc bao ché hé
tiéu phan nano polymer chira curcumin:

Can 0,1g curcumin va mot lugng
polymer can khao sét theo cédc ty 18
khac nhau va hoa tan trong 30 mL
DCM va thém chat dién hoat ¢ nong
d6 thich hop dé thu dugc pha noi. Pha
ngoai dugc chuén bi béng viéc hoa tan
chit dién hoat theo tung khao sat trong
nuée cat. Thém tir tir ting giot pha ndi
vao pha ngoai, dong thoi str dung may
khudy co vé6i toc do va thoi gian thich
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hop. Sau d6, chuyén sang budc dong
nhit hod st dung mdy tron cao toc voi
téc do va thoi gian duoc khao sit. Duy
tri nhiét do 10 - 15°C trong sudt qué
trinh phdi trén va nhii hod. St dung
thiét bi khudy tir, khudy tron ¢ diéu
kién phong trong 3 gio dé bdc hoi hét
dung moi hitu co trong h¢. Cac thong
sO can khao sit trong qud trinh gdm:
Loai polymer, ty 1 polymer/duoc cht,
loai chat dién hoat trong pha ngoai,
ty 1& chat dién hoat, ty 18 pha ndi/pha
ngoai.

* Khao sdt lwa chon mot 56 thong 56
ky thudt trong giai doan phéi trén va
dong nhat hod:

Thuc hién bao ché theo cong thirc
da khao sat lya chon. Cac thong s6 cua
qua trinh khao sat lya chon trong giai
doan nay gém: Tdc dd va thoi gian
phéi tron pha noi vao pha ngoai, toc do
va thoi gian déng nhat hod. Pénh gid
qua mot sb chi tiéu: KTTP trung binh,
thé zeta, chi s6 da phan tan (PDI).

* Ran hod hé tiéu phdn nano
polymer chita curcumin bang phwong
phdp phun sdy:

Can mot 30g hé bao ché duoc, thém
7g maltodextrin va 7g aerosil va phan
tan trong khoang 600g nuéc dé chuan
bi dich phun siy. Phun say & diéu kién
nhiét do khi cip dau vao la 130°C
(trong (mg nhiét d6 khi dau ra khoang
80°C), téc do cip dich 10 mL/phdt,

8

4p suat khi nén quay ly tAm tao bot 1a
2 Bar.

* Ddnh gid mot sé ddc tinh cia bt
hé tiéu phan nano polymer chira curcumin:

Dénh gid mot s6 dic tinh ctia hé tiéu
phan nano polymer curcumin bao ché
duoc gdm: Cam quan, ham am, hinh
thai kich thudc tiéu phan qua do SEM,
ham luong curcumin trong bot, kha
nang tai phan tan, KTTP, thé zeta, PDI,
do6 tan, do hoa tan.

Dinh luong curcumin trong hé tiéu
phan nano bao ché duoc bang phuong
phdp UV-VIS & bubdc séng 425 nm.
Chuan gbc dugc pha trong MeOH.
Chuén lam viéc duoc chuan bi béng
pha lodng dung dich chuin gbc trong
dung dich Tween 80 nong d6 2%. Mau
thir dugce chuan bi & nong do phi hop
bﬁng pha loang trong dung dich Tween
80 nong do 2%.

Bot hé tiéu phan nano curcumin sau
khi phun siy duoc tdi phan tin trong
nudc, loc loai phﬁn td duoc khong tan
qua gidy loc Whatman. Pha loing ¢
néng do thich hop bing nudc. Tién
hanh do KTTP va PDI trén mdy SZ
100, cuvet nhua, nhiét do buéng do
25°C. St dung curvet chuyén dung
dién cuc bang dong dé do thé Zeta.

bo tan, d0 hoa tan cua curcumin
trong bot phun sdy va trong nguyén
liéu: Thuc hién theo phuong phap cua
Duong Thi Hong Anh va CS [2].
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KET QUA NGHIEN CUU VA BAN LUAN

1. Két qua nghién ciru xay dung cong thirc bao ché hé tiéu phan nano
polymer chira curcumin

* Két qud khdo sdt anh hieong cia logi polymer:

Tbc d6 nhii hod 12 800 vong/phiit trong 5 phit, tc do dong nhat hod 4000
vong/phit trong 10 phit, thoi gian bdc hoi dung mdi 12 3 gid. Tween 80 sir dung
cho pha ngoai 1 4g. Cdc polymer khao sat gdm: PEG 6000, PVP K30, Eudragit
RL PO, ethylacetat, Eudragit RS 100. Sau khi bao ché, cédc mau duoc kiém tra
cam quan, KTTP va PDI. Két qua dugc trinh bay trong bang 1.

Bang 1. Két qua khdo st anh hudng cta loai polyme dén mét sé dic tinh
cua h¢ nano polymer curcumin bao ché dugc (X + SD, n = 3).

Loai polyme Cam quan KTTP (nm) PDI
Khong dat
PEG 6000 : - )
(tua curcumin)
PVP K30 Dat 1460 + 269 1,35 +0,12
Eudragit RL PO Dat 136 £ 13 1,11 £0,14
Khong dat
EC _ - .
(tua curcumin)
Eudragit RS 100 Dat 259 £ 12 0,40 + 0,04

Két qua bang 1 cho thdy st dung PEG 6000 va ethylacetat gdy két tua
curcumin trong pha noi, khéng dam bao yéu ciu thi nghiém. Véi céc loai
polymer con lai déu c6 cam quan dat yéu ciu. Str dung PVP K30 cho KTTP qué
16n nén khong phit hop. Véi 2 loai Eudragit déu cho KTTP twong d6i nho, tuy
nhién khi xét vé thé PDI thi chi ¢6 Eudragit RS 100 1a dat yéu cdu (PDI nén < 0,5
dé tao hé 6n dinh). Vi vay, Eudragit RS 100 dugc Iwra chon dé thuc hién cic thi
nghiém tiép theo.

* Két qua khdo sdt anh hwong ciia tylé polymer/diege chdt:

Thuc hién twong ty nhu khao séat Iya chon loai polymer, td dugc polymer s
dung 1a Eudragit RS 100 v&i cac lugng khac nhau tir 0,05 - 0,3g twong ting voi ty
1¢ polymer/dugc chat tir 1:2 dén 3:1. Két qua duogc trinh bay & bang 2.
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Bang 2. Két qua khao st anh hudng cia ty 18 polyme/duge chat dén mot sb

dac tinh cia h¢ nano polymer curcumin bao ché duge (X + SD, n = 3).

Luon

YN8 1y 1¢ Eudragit ] KTTP
Eudragit RS RS100/ ] Cam quan PDI
curcumin
100 (g) (nm)
Khong dat
0,05 0,5:1 - -
(tua curcumin)

0,1 1:1 Dat 240+ 8 0,30 £ 0,05
0,15 1,5:1 Dat 259+21  0,40+£0,05
0,2 2:1 Dat 227 +9 0,41 £ 0,06
0,3 3:1 Dat 263 +22 0,42+0,04

Két qua bang 2 cho thiy: Khi sir
dung véi ty 1€ 2:1, curcumin bi tua
trong pha ndi. Khi st dung ty 1€
polymer/duogc chit tir 1:1 dén 3:1 déu
cho hé nhil twong bén viing, KTTP va
PDI déu dat yéu ciu trong khoang
khao sét. Tuy nhién, khi stir dung voi ty
1¢ 1:1 thi da dat duoc do 6n dinh vat 1y
vé KTTP va chi s6 PDI, khi ting luong
polymer 1én thi KTTP va PDI thay d6i
khong dang ké. Ngoai ra, khi s dung
luong 16n polymer con xuat hién nguy
co céc polymer trudng nd, két dinh cdc

tiéu phan, anh hudng dén kha nang giai
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phéng dugc chat. Tir két qua nay, lua
chon ty 1 Eudragit RS 100/curcumin
la 1:1.

* Khdo sdt lwa chon 1y 1é chat dién
hoat trong pha ngi va pha ngoai:

Thyc hi¢n nhu khao sat Iya chon ty
16 polymer/duoc chat, s dung
Eudragit RS 100 1a 0,1g. Pha ndi
st dung Span 80 voi cac lugng tur
0 - 1,2g. Tween 80 1a chat dién hoat
st dung cho pha ngoai voi lugng tur
4 - 2.8g. Téng luong chit dién hoat &
ca 2 pha 1a 4g. Két qua danh gia dugc
trinh bay trong bang 3.
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Bang 3. Két qua khao sdt anh hudng cua ty 16 chit dién hoat trong 2 pha dén

mot sd dic tinh ctia hé nano polymer curcumin bao ché duge (X +SD, n = 3).

v 1¢ KTTP
i e o ST
10/0 4 0 Dat 240+ 10 0,30+0,03
9/1 3,6 0,4 Khong dat - -
8/2 32 0,8 Khong dat - -
7/3 2,8 1,2 Khong dat - -

Két qua bang 3 cho thay, phbi hop Tween 80 va Span 80 véi cdc ty 1& khic
nhau c6 anh hudng truc tiép toi qué trinh tao nhil twong. Trén thyc té khao sit,
khi thém chat dién hoat pha ndi 12 Span 80 véi bat ct ty 18 nao déu khong hinh
thanh dugc nhii tvong hoan chinh. Vi vay, chi lya chon chét dién hoat 1a Tween

80 cho pha ngoai

* Két qua khdo sdt lira chon nong dé Tween 80 trong pha ngoai:

Thuc hién twong ty khado sat lya chon ty 1€ chat dién hoat trong pha ndi va pha

ngoai. St dung 0,1g Eudragit 100. Tween 80 duoc st dung véi cac lugng tir 0,4 -

6g twong Gmg v4i nong do trong pha ngoai tir 0,2 - 3%. Két qua danh gid duoc

trinh bay trong bang 4.

Bing 4. Két qua khao st anh hudng cta ndong d6 Tween 80 dén mot sd dic

tinh cta hé nano polymer curcumin bao ché duoc (X +SD, n = 3).

1(1);01)6: Cam quan I?::)P PDI
0,2 Phén 16p, khong hinh thanh nhii twong - -
0,5 Phan 16p, khong hinh thanh nhii tuong - -
1 Phén 16p, khong hinh thanh nhii twong - -
2 Hinh thanh nhii tuong déng nhat 240 +10 0,30 +£0,03
3 Hinh thanh nhil twong dong nhét 102+10 0,75+0,13

11
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Két qua tir bang 4 cho thdy, khi sir
dung nong do Tween tir 0,2 - 1%, do
chua du néng d6 chat dién hoat pha
ngoai dé giam strc cing bé mit, giam
ndng lugng giao thoa cua pha ndi phan
tdn vao pha ngoai, nén hé nhii twong
chua dugc hinh thanh va bi phan 16p
ngay. Khi str dung Tween 80 voi ndng
dd 2 - 3% thi da hinh thanh dugc dang
nhil trong dong nhat, c6 KTTP tuong
dbi nho (< 250 nm). Thyc té cho thay,
khi sir dung Tween 80 v&i nong do 3%
thi mdc du KTTP bé hon (102 nm), tuy
nhién chi sé PDI 1a khd 16n (0,75) nén

hé tiéu phan nano bao ché dugc s& kém
6n dinh, c6 xu hudng két tap lai dé tao
thanh cac hat c6 kich thudc 16n hon.
Vi vay, lua chon ty 1€ Tween trong pha
ngoai 12 2% dé tién hanh céc khao st
tiép theo.

* Khao sdt lua chon ty lé pha
noi/pha ngoaqi:

Thyuc hi¢n tuwong ty nhu trén, su
dung 0,1g Eudragit 100. Tween 80
dugc st dung voi lugng 4g. Luong
nude pha ngoai dugce khao sat tr 100 -
200 mL. Két qua danh gid duoc trinh
bay trong bang 5.

Bang 5. Ty 16 khao sit anh huéng cua ty 16 pha ndi/pha ngoai dén mot sb

dac tinh cua hé nano polymer curcumin bao ché duoc (X +SD, n = 3).

Ty 1é pha

. Pha ngéi Pha ngoai KTTPTB
noi/ pha Cam quan PDI
. (mL) (mL) (nm)
ngoai
3:10 30 100 Khong dat - -
3:15 30 150 Khong dat - -
3:20 30 200 Dat 24010 0,30 +0,03

Két qua ¢ bang 5 cho thay, khi str dung luong pha ngoai it tir ty 18 3:10 dén

3:15, (twong duong ty 1& pha ndi/pha ngoai & mirc cao), khong du dé dung nap

dugc luong 16n pha ndi, nén anh hudng 16n téi viéc hinh thanh nhii twong.
Mau N3 ¢6 su on dinh cao vé mit thé chat, KTTP trung binh va PDI nhé. Vi vay,

Iira chon ty 18 pha ndi trén pha ngoai 1a 3:20 cho cdc khao sét tiép theo.

12
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2. Két qua khao sat lya chon mjt
so0 thong s6 k¥ thuit trong bao ché
h¢ nano polymer chira curcumin

* Kot qua khao sdt lya chon cdch
thire khudy tron:

Thue hién twong tu nhu phan khao
sat lya chon ty 1€ pha ndi/pha ngoai.
St dung 0,1g Eudragit RS100, 4g
Tween 80 va 200 mL nudc cit. O budc
phéi tron pha nodi vao pha ngoai, thuc
hién khudy tron véi cic téc do khac
nhau. Trong d6 mau S1.1 str dung mdy
khudy co (5 phdt, toc do 800
vong/phiit) dé phan tin pha nodi vio
pha ngoai, sau d6 ddong nhat héa bang

490 317.33
300 240
200
_— 5
0
S1.1 g12

may déng nhit héa tdbc do cao (10
phit, toc do 4000 vong/phit), cudi
ciing bdc hoi dung mdi pha noi dé tao
hdn dich bing mdy khudy tir (3 gid).
Mau S1.2 dong nhat héa toc do cao ¢
2000 vong/phit (5 phut), sau d6 tang
1én 4000 vong/phit (10 phiit), bdc hoi
dung mdi pha ndi dé tao hon dich bang
mdy khudy tir (trong 3 gid). Mau S1.3
str dung mdy khudy co (5 phit, tbc do
800 vong/phit) phdi hop pha, bdc hoi
dung méi pha ndi bang may khudy tir
(3 gid). Sau d6 str dung mdy dong nhat
héa toc dd cao (10 phit, tbc do 4000
vong/phit). Két qua dinh gid duoc
trinh bay trong hinh 1.

15
108
125.05 S
0.5 —pDI
0
S1.3

Hinh 1. Két qua anh hudng cia cich thirc phdi tron dén KTTP va PDI
ctia hé nano polymer chira nano curcumin bao ché duoc.

Két qua tir hinh 1 cho thdy, miu
S1.3 cho KTTP nhé nhét nhung c6é
PDI 16n (> 1), nguyén nhan ¢ day 1a do
chua du thoi gian va luc dé dong nhat
héa, din dén kha ning phan tin va sy
ddéng déu vé KTTP kém nén PDI cao.
Vi hai mau con lai, mau S1.1 cho KTTP

nho hon, dong thoi chi sé6 PDI < 0,5
thé hién cdc hat tiéu phan 1a tuong dbi
ddéng nhat, c¢6 kha ning tao ra hé on
dinh khi phan tdn vao mdi truong 1dng.
Vi vay, lya chon cach thic khuéy tron
1a st dung mdy khuay co (5 phiit, tc
do 800 vong/phuit) dé nhil héa tao nhil

13
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tuong, sau d6 dong nhat héa bang mdy
ddng nhat héa tde d6 cao (10 phit, tdc
d6 4000 vong/phiit), cudi cuing bdc hoi
dung moi pha noi.

* Két qud khdo sdt thoi gian phdn
tdn pha dau vao pha niée:

Thue hién twong tu nhu phan khao
sat Iura chon cach thirc khqu tron. Str dung

mdy khudy co téc do 800 vong/phit dé
phan tdn pha dau vao pha nudc véi cic
khoang thoi gian khac nhau, sau dé
ddng nhét héa bang mdy dong nhat héa
v6i toe do 4000 vong/phiit x 10 phiit,
cubi ciing boc hoi dung méi pha noi
trong thoi gian 3 gid. Két qua vé KTTP
va PDI duoc trinh bay trong hinh 2.

Hinh 2. Két qua anh hudng cta thoi gian phén tén pha ddu vao pha nuéce dén

KTTP va PDI cuia hé nano polymer chira nano curcumin bao ché dugc.

Két qua hinh 2 cho thay khi ting thoi gian phan tin pha ndi vao pha ngoai tir 1

phit 1&n 5 phit thi KTTP va PDI ¢6 xu hudng giam. Tiép tuc kéo dai thoi gian
nhii héa 1€n 10 phadt va 15 phit thi KTTP va PDI tang 1én (KTTP > 1000 nm,
PDI > 1). Diéu nay c6 thé do khi tang thoi gian nhii héa, ning luong sinh ra do

ma sdt 16n, nhiét do ting 1én, s& gép phan gitip pha ndi phan tan déu trong pha

ngoai, cdc tiéu phan dugc phan chia nho va dong déu hon. Tuy nhién, néu thoi

gian nhii héa kéo dai (10 - 15 phut), mot lvgng 16n dung moi pha ndi sé bay hoi,

giy két tap tiéu phan, 1am cho KTTP va PDI ting 1én. Diéu nay 1a phit hop vai

nghién ctru cia Rachmawati va CS [8]. Tir két qua nay, lua chon thoi gian phan

tan pha dau vao pha nudc 1a 5 phuit.
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* Két qua khao sdt lya chon t6c do déng nhat hod:

Thue hién twong tu nhu khao sdt Iira chon thoi gian phén tdn pha dau vao pha
nuée. Str dung mdy khudy co tde do 800 vong/phidt x 5 phiit, sau d6 ddng nhat
héa bang mdy dong nhét héa véi toc do khac nhau trong thoi gian 10 phiit, cudi
cling bdc hoi dung mdi pha néi trong thoi gian 3 gio. Két qua kiém tra vé KTTP
va PDI dugc trinh bay trong hinh 3.

Hinh 3. Két qua anh hudng cua téc d6 ddng nhét hod dén KTTP va PDI
ctia hé tiéu phan nano polymer bao ché dugc.

Két qua tir hinh 3 cho thdy, KTTP va PDI c¢é xu huéng giam manh khi ting
cudng do dong nhat. Cy thé, KTTP va PDI cao nhat & mau C1 khi téc d6 dong
nhat 12 2000 vong/phdt (1158,1 nm va 0,81) va thip nhat & mau C5 khi téc do
d6ng nhét 1a 6000 vong/phiit (12,1 nm va 0,23). Véi mau C6, KTTP va PDI ting
tré lai (20 nm va 0,27). Piéu nay c6 thé do khi ting cuong do dong nhat, luc
phan cit ting, din dén tiéu phan dwoc chia cit nho hon, déng déu hon, tir d6
KTTP va PDI thap hon. Tuy nhién, viéc tiép tuc ting toc do dong nhat 1én 7000
vong/phiit s& giy tao bot trong qud trinh dong nhét 1am can trd lyc tic dong 1én
hdn dich, dong thoi luu gitr céc tiéu phan ctia pha phén tdn trong bot khi din dén
han ché qué trinh phdn tan. Ké qua nghién ctu nay 13 phit hop voi két qua
nghién ctru cua Quintanar-Guerrero D. va CS [7]. Vi vay, lua chon tbe do déng
nhat hod 12 6000 vong/phiit dé thuc hién céc khao sit tiép theo.

15
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* Két quad khdo sdt anh hwéng ciia thoi gian dong nhat hod:

Thuc hién nhu mé ta & phan lya chon toc 46 ddng nhat hod. Str dung mdy
khudy co (5 phdt, toc d6 800 vong/phit) dé nhii héa tao nhii twong, sau d6 dong
nhat héa bang mdy dong nhat héa véi tbe dd 6000 vong/phiit trong céc khoang
thoi gian khic nhau, cudi ciing bc hoi dung méi pha ndi trong thoi gian 3 gio.

Két qua kiém tra vé KTTP va PDI duoc trinh bay trong hinh 4.

Hinh 4. Két qua anh hudng cua thoi gian dong nhat hod dén KTTP va PDI
ctia hé tiéu phan nano polymer bao ché dugc.

Két qua hinh 4 cho thay, khi ting
thoi gian dong nhat tir 3 phit 1én 10
phut thi KTTP va PDI c6 xu hudng
giam dan. T 10 phit dén 15 phit,
KTTP va PDI c¢6 thay d6i, tuy nhién
mirc thay d6i nay khong cé y nghia
thong ké. Két qua nay 1a phi hop voi
nghi€én ctru cua Mora-Huertas va CS
[6]. Vi vdy, thoi gian dong nhat hod 10
phut 1a phu hop.

Tu cdc nghién ctu trén lya chon
duoc cong thirc bao ché cho hé tiéu phan
nano polymer chia curcumin gom:
Cic théng s6 cho qud trinh bao ché
gdm tdc d6 khudy tron dé phan tin pha
dau vao pha nudc 1a 800 vong/phiit
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trong 5 phiit, toc do dong nhat hod 1a
6000 vong/phut trong 10 phut va thoi
gian bdc hoi dung moi pha noi 1a 3 gio.

Hé tiéu phin nano polymer chira
curcumin sau khi bao ché duoc ran ho4
bang phuong phdp phun sdy va xdc
dinh mot sb cdc dic tinh 1y hod. Két
qua cho thidy bot phun sdy c6 mau
vang, kho, toi Xép, do tron chay tdt,
d@)ng nhat; ham am dugc xdc dinh 1a
2,38 + 0,01 %. Kiém tra hinh thdi va
kich thudc tiéu phin bing phuong
phdp chup SEM cho thiy bé mat tiéu
phan c6 nhiéu nép gip, san sui, kich
thudc hat phun say trong khoang 400 -
500 nm (Hinh 5).
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IMS-NKL 5.0kV 5.1mm x120k SE(M) 4 IMS-NKL 5.0kV 5.1mm x100k SE(M)

Hinh 5. Hinh anh chyp SEM cua nano polymer curucmin.

Dinh luong curcumin trong hé tiéu phin bao ché dugc cho thdy ham lugng
curcumin dat 9,39 + 0,1 mg/g. Po kha ning tdi phin tin ctua hé tiéu phédn
nanopolymer chira curcumin dang bot phun sy cho thiy KTTP sau phan tan lai
la 102 = 10 nm; chi s6 PDI 1a 0,45 +£0,04 va thé zeta cua h¢ phan tin trong nudc
12 4,6 +0,3. Két qua thir d6 hoa tan in-vitro (Hinh 6) cho thy, muc d6 va tc do
giai phéng curcumin ctia hé tiéu phan nano polymer chira curcumin cao hon
nhiéu so vi nguyén liéu.
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5 20 o . . o —
o
=
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—e—Hz¢ tiéu phan nano polymer —e—Nguyén liéu ban dau

Hinh 6. Két qua thir d6 hoa tan cia curcumin trong hé tiéu phan nano polymer
bao ché dugc va nguyén liéu ban dau.

Do d6 tan cta curcumin trong hé tiéu phin nano polymer bao ché duoc c6 so
sanh voi nguyén liéu cho thdy do tan ctia curcumin trong hé tiéu phan nano
polymer (582,7 ug/mL) 1a cao hon han so v6i nguyén liéu ban dau (1,22 pg/mL).

17
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KET LUAN

ba khao siat xay dung dugc cOng
thirc bao ché va mot sb thong sd quy
trinh bao ché hé tiéu phan nano
polymer curcumin. Cong thirc bao ché
st dung td duoc polymer la Eudragit
RS 100, ty 1¢ polymer/dugc chat 1:1
(kI/kl). Pha noi dugc pha trong DCM.
Pha ngoai st dung Tween 80 pha trong
nude c6 nong do 2%. Su dung mdy
khudy co dé phan tan pha ndi vao pha
ngoai & 800 vong/phit trong 5 phuit.
Pong nhit hod véi tée do 6000
vong/phiit trong 10 phit. Béc hoi dung
mdi trong 3 gid. Hé tiéu phan nano
polymer chtra curcumin duoc rin hod
bang phun sdy. Bot tao thanh dugc xdc
dinh céc dic tinh 1y hod: PO am,
KTTP, thé zeta, PDI, ham luong
curcumin. P tan cua bot khd nano
curcumin la 582,6 pg/ml. Do kha nang
gidi phéng trén in-vitro trong moi
truong nudc cho thdy sau 10 phit
lugng curcumin giai phéng tir hé tiéu
phan nano polymer khoing 85%, cao
hon nhiéu lan so voéi nguyén liéu

curcumin ban dau (15%).
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