VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 4 (2022) 44-53

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https:/js.vnu.edu.vn/MPS

Original Article

Preparation of Berberine Chloride Nanoparticles
by Ball Milling Method

Tran Thi Van Anh?, Dao Viet Hung!, Pham Quoc Tuan?!, Ha Thanh Hoa,
Nguyen Thi Minh Diep?, Nguyen Van Thang?, Ngo Thi Sau®
Trinh Thi Duyen?, Nguyen Thanh Hai#, Nguyen Van Khanh**

1Phu Tho College of Medicine and Pharmacy, 2201 Hung Vuong, Gia Cam, Viet Tri, Phu Tho, Vietnam
2Tan Trao University, Km 6 Trung Mon, Yen Son, Tuyen Quang, Vietnam
3Department of Pharmacy - National Hospital of Obstetrics and Gynecology,
43 Trang Thi, Hoan Kiem, Hanoi, Vietnam
“VNU University of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Received 08 September 2022
Revised 07 November 2022; Accepted 07 November 2022

Abstract: Berberine is a quaternary benzylisoquinoline alkaloid that has been used for the local
treatment of gastrointestinal tract diseases. Recently, several pharmacological effects of berberine
have been reported, which include anti-hypertension, antitumor, anti-hypercholesterolemia, and
neuroprotective effects. However, berberine has exhibited poor agqueous solubility and low oral
bioavailability. To overcome these limitations, this study aims to develop and investigate nano
berberine. Nano berberine fabricated by ball milling method is a simple process and easily applied
in the production scale. The characterization of nano berberine was evaluated, including appearance,
particle size, potential zeta, dissolution in vitro in a phosphate buffer media (pH 6.8), differential
scanning calorimetry (DSC) analysis, fourier transformed infrared spectroscopy (FTIR), and X-ray
diffraction analysis (XRD). Results from this study showed that spray-dried nano berberine powder
was almost uniform in size, particle size average of 570.7 nm, and potential zeta of -28.6 mV. The
dissolution in vitro study revealed that nano berberine was about 2 times more soluble than raw
berberine for 60 minutes. No incompatibility between drug and excipients can be observed through
FTIR and DSC analysis. XRD analysis suggested that raw berberine and nano berberine might exist
in a crystal form. Thus, findings from this study indicate that the physicochemical properties of
spray-dried nano berberine may increase the bioavailability of oral berberine.
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Nghién ctru bao ché nano berberin clorid
bang phuong phap nghién bi
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Tém tit: Berberin 1a mot alkaloid benzylisoquinolin bac bdn, thuong dugc st dung diéu tri cac
bénh tai chd duong tiéu hod. Mot s nghién ciru gan day cho thiy berberin con c6 mot sé tac dung
ha huyét 4p, khang ung thu, ha cholesterol méu va bao vé than kinh . Tuy nhién, berberin c¢6 d6 tan
hoa tan kém, din téi sinh kha dung duong udng thip. Do vdy, nghién ctru nay duoc phat trién dé
bao ché nano berberin nham khic phuc nhuoc diém nay. Bao ché nano berberin bang k¥ thuét nghién
bi la phuong phap don gian, giup dé dang ng dung & 'quy md san xuét 16n. Bot nano berberin duoc
danh gia mot s6 chi tiéu nhu hinh thai, kich thudc tiéu phan, thé zeta, d6 hoa tan in vitro, gian do
nhiét DSC, ph6 hong ngoai bién ddi va phd nhidu xa tia X. Két qua nghién ctru cho thay bot nano
berberin cé kich thudc gan ddng déu, kich thudc tiéu phan trung binh 570,7 nm, thé zeta -28,6 mV.
Do hoa tan in vitro ciia nano berberine trong méi truong dém phosphat pH 6,8 cao gip khoang 2 1an
S0 v6i berberin nguyén liéu sau 60 phdt hoa tan. Gian do nhiét DSC va phd hong ngoai bién ddi cho
thdy khong c6 sy twong tac xay ra gitta duge chét voi ta duge trong qué trinh bao ché. Phd nhidu xa
tia X da chirng minh berberin nguyén lidu va nano berberin ton tai ¢ trang thai tinh thé. Cac dic tinh
Iy hod ctia bot nano berberin c6 thé gitp tang sinh kha dung cua nano berberin ding dudng ubng.

Tir khéa: Berberin, nano berberin, nghién bi, sdy phun, sinh kha dung.
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1. Mé dau

Hién nay, hon 50% hoat chét duoc phat trién
thanh thudc duoc biét toi la nhitng chét c6 do tan
kém trong nudc, dan to1 sinh kha dung theo
duong udng thip [1, 2]. Dé khéc phuc van dé nay
¢6 rat nhidu cac phuong phéap c¢6 dién duoc sir

" Téc gia lién hé.
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dung nhu dung hdn hop dung méi, tao phirc, hé
phén tan ran hoic tao muéi [3,4].

Trong nhitng nam gan day, cac phuong phap
giam kich thudc tiéu phan xudng kich thudc ¢
nanomet ngay cang dugc nha khoa hoc quan tdm
do 1am ting d6 tan va tdc d6 hoa tan cua duoc
chét, tir do tang sinh kha dung. Co rat nhiéu
phuong phap di duoc ing dung dé 1am nho kich
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thude tiéu phan nhu két tiia trong dung moi, nghién
bi, dung dung méi siéu toi han, k¥ thuét phun dong
lanh, dong nhét héa dudi 4p suét cao [5].

Berberin (5,6-dihydro-9,10-dimethoxybenzo
[g] -1,3-benzodioxolo [5,6-a] quinolizinium) la
mot alkaloid isoquinolin. Berberin cé trong ré,
than ré, vo clia nhiing cdy thudc chi Berberis,
Hydrastis candensis, Coptis. Berberin ciing da
duge sir dung cho diéu tri nhiém tring duong
rudt bang cach trc ché su gia ting cia vi khuén
Helicobacter pylori. Cac nghién ctru gan day da
chi ra ré“mg berberin c6 nhiéu tac dung sinh hoc
quy nhu khang virus, khang khuan, chéng viém,
ha sbt va ngan ngira ung thu,... [6]. Tuy nhién
berberin cloirid chua dugc ing dung nhiéu trong
diéu tri 1am sang do d6 tan thap (1,96+0,11
mg/mL & 25 °C trong nudc) [7] va tinh thdm kém
trong duong tiéu hoa. Sinh kha dung duong uéng
ctia berberin rat thap (khoang 5%) va dugc phan
loai thudc nhom IV trong bang phén loai BCS
[8]. Do viy, dé cai thién do tan va tinh thim
nham nang cao sinh kha dung cua berberin mét
sb dang bao ché méi da duge trién khai nhu hé
nano mang thudc, liposome, micell va phirc hop
v6i phospholipid [9]. Trong nude, mot s6 hé co
kich thudc nano voéi berberin cling da dugc
nghién ctru nhu liposome, nano berberin [10-12].

Vi vay, muc dich ctia nghién ctru nay la bao
ché tiéu phan nano berberin clorid bang k¥ thuat
nghién bi, sau d6 dang hon dich cia berberin
clorid dugc chuyén vé dang bot nano berberin
clorid bang phuong phap phun siy nhim cai
thién d6 tan cho duoc chit, hira hen c6 thé ung
dung bdt nano vao cac dang thubc rin dung
duong udng nham cai thién sinh kha dung cho
berberin clorid.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Berberin clorid nguyén liéu (Trung Qudc);
polyvinylpyrrolidon (PVP) K30, hydroxypropyl
methylcellulose (HPMC) E6, HPMC E15, natri
lauryl sulfat (SLS), kali dihydrophosphat, natri
hydroxid (Trung Qudc), poloxame 407 (D),
Tween 80 (My), acetonitril HPLC, methanol

HPLC (Merk, Puc), nudc tinh khiét (Viét Nam).
T4 dugc va hoa chit déu dat tiéu chuan dugc
dung hoac tinh Khiét phén tich. Berberin clorid
chuan 87,1% do Vién Kiém nghiém thudc thanh
ph6 HO Chi Minh cung cip.

2.2. Thiét bi

May siéu 4m Elmasonic S100H (Ptic), t sdy
Memmert UN110 (Ptic), may nghién bi hanh
tinh (planetary ball mill) SFM-1 (M§), hé thong
thiét bi phan tich kich thudc, thé zeta Horiba
SZ100 (Nhat Ban), can ki thuat Sartorius
PRACTUM612 — 1S (Puc), can phén tich
Sartorius QUINTIX224 — 1S (buc), may do pH
sension+ ph3 Hach (Trung Qudc), hé thong may
HPLC Agilent 1260 Technologies voi dau do
DAD, bom mau tu dong (Agilent Technologies),
may tht d6 hoa tan 708-DS Dissolution
Apparatus Agilent Technologies (M¥), may
phan tich quét nhiét vi sai DSC LINSEIS (btc),
may quang phd hong ngoai FT-IR Agilent Cary
630 Agilent Technologies (Malaysia), ti vi khi
hau LGC-4201 Daihan Labtech (Han Qudc),
may sy phun SD-1010 (Eyela, Nhat Ban).

2.3. Phwrong phap nghién curu

2.3.1. Pinh Iwong berberin clorid bdng
phuong phap HPLC

Pha dong: hoda tan 34 g Kkali
dihydrophosphat, 1,7 g natri laurylsulfat trong
1000 ml hon hop dung méi gém nudc -
acetoniltril (1:1), loc qua mang loc c6 kich thudc
16 loc 0,45 pm.

Dung dich chuén: can chinh x4c khoang 10 mg
berberin clorid, hoa tan hoa toan vao binh dinh mirc
100 ml trong pha dong thu duoc dung dich chudn
¢6 ndng do chinh xac khoang 100 pg/ml.

Dung dich thtr: mau thir 1a bt nano: Céan
chinh x4c mét lugng bot nano twong duong véi
khoang 10 mg berberin clorid vao binh dinh murc
100 ml, thém 80 ml pha dong, lic siéu 4m trong
45 phut, dé ngudi, thém pha dong téi vach, l4c
déu, loc qua mang 0,45 pm dugc dung dich thir.

Diéu kién sic ky: cot thép khong gi (4,6 x
250 mm) dugc nhdi pha tinh C18 (5 pm)
(Eclipse XDB-C18). Detector quang phd tu
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ngoai dit & budc séng 345 nm. Toc do dong: 1
ml/phit. Nhiét d6 cot: nhiét dd phong. Thé tich
tiém: 10 pl.

Tién hanh séic ky cac dung dich thir va dung
dich chuan. Tinh ham lugng berberin clorid
trong cac mau dua vao dién tich pic trén sic ky
dd cua dung dich chuan, dung dich thir va ham
luong berberin clorid chuan.

2.3.2. Bao ché nano berberin clorid bdng
phirong phdp nghién bi

Nghién bi: bi zirconium oxid, berberin
clorid, chit dién hoat, polyme, nudc tinh khiét
dugc cho vao budng bi. Tién hanh nghién bi &
tan s6: 25-35 Hz, thoi gian: 30-60 phiit.

Qua4 trinh siy phun: thém chinh x4c khoang
100 ml nuée tinh khiét thu dugce hdn dich lodng
chira nano berberin clorid, chuyén dang nano
berberin clorid ¢ dang long vé dang bot bang
phuong phéap sdy phun vé6i thong s k¥ thudt nhur
sau: nhiét do dau vao: 160 °C, ap lyc stng phun:
3 atm, toc d6 phun dich: 10 ml/phut, toc do thoi
khi: 800 lit/gid. San pham bot thu duge bao quan
trong binh tranh 4m ¢ nhiét do phong.

2.3.3. Phirong phdp dénh gic mot sé ddc tinh
cua nano berberin clorid

Hinh thai

Bo6t nano berberin clorid dugc chup quét
bang kinh hién vi dién tir (SEM) dé quan sat vé
hinh thai tiéu phan.

Kich thudc tiéu phan (KTTP), phan bd
KTTP, thé zeta

Mot luong bot nhao nano berberin clorid
hodc bot sdy phun dugc phén tan trong nudce tinh
khiét, tién hanh do KTTP, chi s da phan tan PDI
va thé zeta bang thiét bi phan tich kich thudc
Horiba SZ100.

Nhiét luong quét vi sai

Dic tinh nhiét ciia cic mau dugc danh gia
bang thiét bi DSC PT1000 LINSEIS (Purc). Cac
miu duge danh gia bao gdm berberin clorid
nguyén liéu, nano berberin clorid. Cac mau (2-3
mg) duoc dat trén mot vi cbe nhdm va duoc lam
noéng tr 10 °C dén 300 °C voi téc do quét
10 °C/pht, théi khi nito véi téc d6 40 mL/phut.

Nhiéu xa tia X

Nhiéu xa tia X cua berberin clorid nguyén
liéu, t4 duoc va nano berberin clorid thu duoc
bang may do nhicu xa tia X ¢6 d¢ phan giai cao
(D8 Advance, Brucker, Drrc). Cac mau duoc
queét theo cac budce 0,02 © tir 0 ° dén 70 ° (goc
nhicu xa 20) ¢ 40 kV va dugc chiéu xa Cu-Ka &
150 mA.

Quang pho hong ngoai bién d6i Fourier

Tuong tac gitra berberin clorid va ta duogc
trong mau nano berberin clorid dugc khao sat
bang may quang pho FT-IR (Cary 630, Agilent,
My¥). Cac mau dugc danh gia bao gdom berberin
clorid nguyén liéu, ta dugc va nano berberin
clorid. Quang pho dugc ghi lai trén dai tan tr
4000 dén 650 cm™ voi do phan giai 2 cm™,

P06 hoa tan in vitro

Tién hanh thtr @ hoa tan trén thiét bi 708-
DS Dissolution Apparatus Agilent Technologies
(M) vé6i thong so6 sau:

- Toc d6 canh khudy: 100 + 2 vong/ phit;

- Nhiét d0 moi truong hoa tan 37 °C £ 0,5 °C;

- M6i truong hoa tan: 900 ml (mbi truong
dém pH 6,8);

- Khéi lugng mau thir: chinh xac khoang 250
mg berberin clorid nguyén liéu hodc nano
berberin clorid.

Sau cac khoang thoi gian 5, 10, 15, 30, 60
phut hit mau thtr dem dinh lugng. Moi lan hut
chinh xac 10 ml dung dich thir sau d6 bo sung
ngay bang 10 ml méi trudng vao coc thur dd hoa
tan; dung dich thtr hoa tan hut ra dugc loc qua
mang cellulose acetat 0,45 um r6i dem dinh
luong bang phuong phap HPLC-UV.

Ham lugng berberin clorid di hoa tan ¢ 1an
thir n dugc tinh theo cong thirc nhu sau:

n—1
Ch=Cno+ Z ‘;—cht
=1

Trong d6: Cn: néng do berberin clorid da
hiéu chinh & 1an hut thi n (ug/ml); Cro: ndng do
berberin clorid dinh luong dugc & 1an hit thir n
(ug/ml); Ci: ndng dd berberin clorid dinh luong
dwoc & 1an hat thi t (ug/ml); Vo: thé tich dich
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hoa tan da hat (ml); V: thé tich méi truong hoa
tan (ml).
M&i miu thir 1am 3 1an 14y két qua trung binh.

3. Két qua nghién ctru
3.1. Bao ché nano berberin clorid

3.1.1. Khao sat anh huong cia logi polyme

Tién hanh bao ché nano berberin clorid bang
ky thuat nghién bi voi cac chat 6n dinh khéac
nhau, cong thirc nhu sau: 1 g berberin clorid,;
0,25 g polyme (ty 1¢ polyme/berberin clorid
(KI/KI) 1a 25%); 0,05 g SLS (ty 1& chat dién
hoat/berberin clorid (kI/kl) 1a 5%), 5 ml nude
tinh khiét & tan s6 30 Hz trong thoi gian 40 pht.
Nano berberin clorid trong hén dich sau qua
trinh nghién bi dwoc dénh gia KTTP, chi s6 da
phan tan PDI va thé zeta. Két qua thu dugc nhu
trong Bang 1.

Bang 1. KTTP, PDI, thé zeta ciia hdn dich nano berberin clorid véi cac chat on dinh khac nhau (n=3)

Mau Chat 6n dinh KTTP (nm) PDI Thé zeta (mV)
M1 HPMC E6 545,7 + 15,3 0,589 + 0,020 27,412
M2 HPMC E15 936,1 + 26,2 0,748 + 0,026 26,9+ 1,5
M3 PVP K30 1041,3 + 21,9 0,724 + 0,034 26,6 +1,4

Khi str dung cac chét 6n dinh khéac nhau thi
KTTP va PDI cta hdn dich nano berberin clorid
khac nhau. Trong d6, khi dung HPMC E6 cho
KTTP (545,7 nm) va PDI (0,589) nho nhét. CAc
chat 6n dinh 1a thanh phén rat quan trong duoc
cho vao hdn dich nham ngan chan sy két tap tiéu
phén [13], cac polyme nhu HPMC, PVP K30 c6
vai tro tao ra hiéu Gmg khong gian, giup 6n dinh
hé hdn dich [14]. Gi4 tri tuyét ddi thé zeta cua
cac mau hdn dich déu cao (> 25 mV), nguyén
nhan 1a do trong cong thirc st dung chét dién
hoat ion hoa SLS. Nhin chung gia trj tuyét dbi
thé zeta khoang 30 mV la y€u cau t6i thiéu dé
dam bao d6 6n dinh cia hé hon dich [15], tuy
nhién khi két hop véi cac chat 6n dinh mang ban
chat 1a polyme thi gia tri tuyét dbi thé zeta
khoang 20 mV 1a du dé giup 6n dinh hé hdn dich
[13]. Str dung polyme l1a HPMC E6 dé bao ché
nano berberin clorid theo phuong phap nghién bi
thu dugc hon dich nano ¢c6 KTTP va PDI nho

nhét. Vi thé, HPMC E6 duoc Iva chon cho cac
nghién ctru tiép theo.

3.1.2. Khao sat anh huong cua ty Ié polyme

Tién hanh bao ché nano berberin clorid bang
k¥ thuat nghién bi theo cong thirc nhu M1 nhung
chi khac nhau vé ty 16 HPMC E6/berberin clorid
(kI/kl). Két qua thu duoc trong Bang 2.

Khi khong st dung polyme HPMC E6 thi
KTTP 16n nhat (906,3 nm), khi thém polyme thi
KTTP giam di, tuy nhién khi tang ty 1¢ HPMC
E6/berberin clorid tir 5% l&n 25% thi KTTP hau
nhu khong thay ddi. Thé zeta giam di khi ting ty
1€ polyme trong cong thrc. 0 ty 1¢ polyme so voi
dugc chét thip thi bé mat tiéu phan duoc chat
khong bi bao phii nhiéu cac polyme than nudc do
vay chat dién hoat ion héa SLS tiép xtic va bam
1én trén tiéu phan duoc chat dan t6i gia tri thé
zeta cao [16]. Mau M5 c6 KTTP thap va thé zeta
cao, sir dung mét lwong nho polyme 1a thich hop
cho cac nghién ciru tiép theo.

Bang 2. KTTP, PDI va thé zeta ctia hdn dich nano berberin clorid theo ty 16 HPMC E6 (n=3)

Mau |7V 16 HPM(EIE(?)/?%’G““ clorid) 7P (nm) PDI Thé zeta (MV)
M4 0 906,3+20,5 | 0,643+ 0,026 357 +372
M5 5 550,6 + 14,3 | 0,524 + 0,037 335+2,1
M6 15 546,4+16,7 | 0,573+ 0,021 292+ 1,7
M1 25 5457+153 | 0,589 + 0,020 274+12
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3.1.3. Khao sat anh huong cia logi chdt
dién hoat

Tién hanh bao ché nano berberin clorid bang
k¥ thuat nghién bi theo cong thirc nhu M5 nhung
khac nhau vé loai chat dién hoat. Két qua thu
duoc trong Bang 3.

Str dung chat dién hoat SLS trong nghién bi
dé bao ché nano berberin clorid s& thu dugc

KTTP nho nhit (550,6 nm), PDI nho nhat
(0,524), gi tri tuyét ddi thé zeta cao (33,5 mV)
khi so sanh véi Polyxame 407 va Tween 80.
Diéu nay chirng t6 khi st dung chét dién hoat ion
hoa c6 anh huong t6i KTTP nhiéu hon khi so
sanh voi cac chat dién hoat khong ion hoa, két
qua nay ciing phu hgp voéi nghién ctu cua
Dhapte va cong su [17]. Vi vay, SLS duogc lua
chon cho cac nghién ctru tiép theo.

Béang 3. KTTP, PDI va thé Zeta ctia hdn dich nano berberin clorid theo loai chét dién hoat (n=3)

Mau Chat dién hoat KTTP (nm) PDI Thé zeta (mV)
M5 SLS 550,6 + 14,3 0,524 + 0,037 -335+21
M7 Polyxame 407 754,3+ 175 0,673 + 0,083 -26,5+1,3
M8 Tween 80 1024,3 + 26,7 0,650 % 0,067 30,114

Bang 4. KTTP, PDI va thé Zeta cta hdn dich nano berberin clorid theo ty 18 chat dién hoat (n=3)

Ty 1€ SLS/berberin clorid

Mau (KI/KD) (%) KTTP (nm) PDI Thé zeta (mV)
M9 0 670,5 + 6,71 0,632 + 0,038 -26,3+1,8
M10 1 550,4 + 16,2 0,546 + 0,029 28,6 +1,2
M5 5 550,6 + 14,3 0,524 + 0,037 -335+21

3.1.4. Khao sdat dnh hwéng ty 1é chdt
dién hoat

Tién hanh bao ché nano berberin clorid bang
k¥ thuat nghién bi nhu cong thirc M5 nhung khéc
nhau vé ty 1& chét dién hoat/berberin clorid. Két
qua thu duogc trong Bang 4.

Khi khong sir dung SLS thi mau nano thu
duge ¢6 KTTP cao nhat (670,5 nm) va gia tri
tuyét ddi thé zeta thap nhit (26,3 mV). Str dung
SLS 1a mdt chét dién hoat anion héa c6 vai trd
6n dinh hon dich dya vao luc day tinh dién [16].
Viéc két hop giira polyme va chit dién hoat co
vai tro 1am giam KTTP va ting gia tri tuyét doi

thé zeta clia mau, ting ty 16 chit dién hoat ciing
lam tang gia tri tuyét ddi thé zeta [18]. Do vay,
ty 16 SLS/berberin clorid (kI/kl) 1a 1% dugc lya
chon cho cac nghién ctru tiép theo.

3.1.5. Khao sat anh hwéng tan sé nghién

Tién hanh bao ché nano berberin clorid bang
k§ thuat nghién bi v6i cong thirc M10 nhu sau: 1
g berberin clorid; 0,05 g HPMC E6 (ty 18 HPMC
E6/berberin clorid (kI/kl) 1a 5%); 0,01 g SLS (ty
1€ SLS/berberin clorid (kI/Kl) 1a 1%), 5 ml nudc
tinh khiét & tan sé khac nhau trong thoi gian 40
phut. Két qua thu duoc nhu trong Bang 5.

Béng 5. KTTP, PDI va thé zeta ctia hdn dich nano berberin clorid theo tin s6 nghién (n=3)

Mau Tan s6 (Hz) KTTP (nm) PDI Thé zeta (mV)
M11 25 648,5 + 19,4 0,441 + 0,009 29,4+12
M10 30 550,4 + 16,2 0,546 + 0,029 28,6 +1,.2
M12 35 846,1+ 12,9 0,612 + 0,015 27311
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KTTP nho nhat khi nghién & tan s f=30 Hz
(550,4 nm). Diéu nay c6 thé duoc giai thich 1a do
& tan sb £= 30 Hz hinh thanh ca luc va cham va
lye mai mon trong qua trinh nghién bi con khi
nghién & tan s6 thap hon (f= 20 hoic 25 Hz) thi
lye mai mon la co che chinh giy giy v& tiéu
phan, nguoc lai & tan s nghién qua cao (f =35
Hz) thi cac vién bi s€ bi luc ly tdm ép vao thanh,
vi thé khong co qua trinh mai mon hay va dap
x4y ra dan to1 kich thude tiéu phan tang. Nghlen
bi v&i tan s6 £= 30 Hz thu dugc KTTP nho nhét,
duoc lya chon cho cac nghién ctru tiép theo.

3.1.6. Khao sat anh huong cua thoi gian
nghién

Tién hanh bao ché nano berberin clorid bang
ky thuat nghién bi véi cong thic M10 nhung
khac nhau vé thoi gian. Két qua thu duogc trong
Bang 6.

Nghién bi berberin clorid véi polyme la
HPMC E6 va chét dién hoat 1a SLS trong thoi
gian 40 phut s& thu duoc KTTP thap nhat (550,4
nm) va PDI (0,546) bé nhat. Vi vay, thoi gian 40
phut lya chon cho cac nghién ctru tiép theo.

Bang 6. KTTP, PDI va thé zeta ctia hdn dich nano berberin clorid theo thoi gian nghién (n=3)

May | Thoi %m tr)lghién frTr:)P PDI Tl(lrfrt] \z/e)ta

M13 30 925,8 £ 19,4 0,823 £ 0,019 29,412
M10 40 550,4 + 16,2 0,546 + 0,029 28,6 +1,2
M14 50 618,5 + 24,7 0,707 £ 0,026 -30,4+1,3
M15 60 625,3+19,3 0,713 £ 0,021 -32,5+0,8

Bang 7. KTTP, PDI, thé zeta ciia bot nano berberin clorid (n=3)

Mau

KTTP (nm)

PDI

Thé zeta (mV)

Nano berberin clorid 570,7 £ 13,6

0,576 £ 0,034

-286+1,1

3.2. Pdnh gid mét sé dac tinh ciia nano berberin
clorid bao ché duoc

Tién hanh bao ché 3 mé nano berberin clorid
& phong thi nghiém bang k¥ thuat nghién bi (1 ¢
berberin clorid; 0,05 g polyme HPMC E6; 0,01
g SLS va 5 ml nuéc tinh khiét) ¢ tan s6 30 Hz
trong thoi gian 40 phit sau d6 dwa hdn dich nano
berberin clorid tao thanh vé dang bot bang
phwong phap sy phun. Nano berberin clorid
dugc danh gia mot sb dic tinh, két qua thé hién
trong Bang 7, Hinh 1 va Hinh 2.

Hinh anh SEM cho thiy bét berberin clorid
nguyén liéu c6 dang hinh que, nhidu géc canh
v6i kich thude cd khoang vai chuc micromet con
nano berberin clorid co6 kich thudéc bé hon
khoang dudi 1 um. Ngoai ra nano berberin clorid
¢6 hinh dang dong déu, it goc canh hon nhiéu so
véi nguyén liéu.

Berberin clorid nguyén liéu cé cac pic &
budc song 2907 cmt va 2847 cm dic trung cho
lién két C-H (alkan); 1599 cm dic trung cho
lién két C=N, 1505 cm! dic trung cho lién két
C=C ¢ vong thom; 1058 cm™ dic trung cho lién
két C-O; 1036 cm'* dic trung cho lién két C-H
[19]. Ph6 hong ngoai ciia nano berberin clorid
cling cho céc pic dac trung tuong tu khi so sanh
v6i berberin clorid nguyén liéu. Gian d6 nhiét
DSC cua berberin clorid c6 cac pic thu nhiét &
81,4 °C; 118,1 °C; 208,4 °C va 216,9 °C. Nano
berberin clorid c6 cac pic thu nhiét tuong tu
nguyén liéu ¢ 73,9 °C; 113,7 °C; 209,3 °C va
222,9 °C. Cac két qua ndy c6 thé chi ra rang
khong c6 su tuong tac gilta berberin clorid
v6i cac ta duoc trong qua trinh nghién wdt va
phun séy.
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Hinh 1. Hinh thai tiéu phan berberin clorid nguyén liéu (A, B) va nano berberin clorid (C, D).
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Hinh 2. Phd hong ngoai bién ddi (A), phd nhiéu xa tia X (B), gian d6 nhiét DSC (C) va d6 hoa tan in vitro (D)
cta berberin clorid nguyén liéu va nano berberin clorid.
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Phé nhidu xa tia X cua berberin clorid c6
nhiéu pic nhiéu xa, dic biét c6 dinh nhiéu xa
manh & 6,9° 9,2°, 20,5° va 21,4°. Ching to
nguyén lidu berberin clorid ton tai & trang thai
két tinh. Phd nhiu xa tia X cta nano berberin
clorid van c¢6 nhiéu pic nhidu xa twong ddng so

vai berberin clorid nguyén liéu. Tuy nhién cuong
d0 tai cac dinh nhidu xa ctia mau nano déu giam,
dic biét & goc 6,9° va 9,2°. Piéu nay cho thay co
thé c6 mot ty 1& nho berberin clorid chuyén tir
trang thai két tinh sang trang thai vo dinh hinh.
Két qué ciing twong dong voi mot s6 nghién ciru
trude [20, 21].

D6 hoa tan in vitro cua bdt nano berberin
clorid cao hon so vai berberin clorid nguyén liéu.
Sau 5 phiit, mau nano berberin clorid hoa tan
duoc 29,3% cao gép 1,8 1an so voi berberin
clorid nguyén liéu (16,2%). Tir phat thir 5 dén
phut 60, d6 hoa tan ctia mau nano berberin clorid
va berberin clorid nguyén liéu déu ting nhung
khong nhiéu.

So sanh véi hai nghién ctru trudc trong nude
vé thoi gian bao ché berberin bang ky thuat
nghién bi (120 gio) [10, 11] thi phuong phap
trong nghién ciru nay co thoi gian nghién ngin
hon rat nhiéu khoang 40 phat. Ngoai ra cac dic
tinh 1y hoa ctia bot nano berberin clorid cling
dugc danh gia chi tiét hon.

4. Két luan

Nghién ctru da bao ché dugc nano berberin
clorid bang k¥ thuat nghién bi. Cong thirc bao
ché duoc lya chon gom 1 g berberin clorid
nguyén liéu; 0,05 g HPMC E6; 0,01 g SLSva 5
ml nudc tinh khiét; duoc nghién udt & tan sb 30
Hz trong thoi gian 40 phat. Bt nano berberin
clorid bao ché dugc c6 kich thudc gan dong déu
v6i kich thudc tiéu phan trung binh 570,7 nm,
thé zeta -28,6 mV, do hoa tan in vitro trong moi
truong dém phosphat pH 6,8 cao gip khoang 2
14n so v6i berberin clorid nguyén liéu sau 60 phut
hoa tan. Khdng nhan thiy cé su twong tc xay ra
gitta duoc chét véi ta duge trong qua trinh bao
ché dya vao gian dd nhiét DSC va phd hong
ngoai bién d6i. Phd nhidu xa tia X d4 chimg minh

nano berberin clorid van ton tai ¢ trang thai tinh
thé giong nhu berberin clorid nguyén li¢u.

5. Loi cam on

Tap thé tac gia xin chan thanh cam on S&
Khoa hoc va Cong nghé tinh Pht Tho da tai trg
kinh phi; Trung tim Nghién ciru va Chuyén giao
Cong nghé¢ Dugc, Truong Cao dang Y Dugc Phu
Tho; B6 moén Bao ché va Cong nghiép Duoc
pham, Trudong Pai hoc Y Duoc, Pai hoc Qudc
gia Ha No6i da hd tro thuc hién nghién ctru nay.
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