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Linh vuwc ki thuét dwoc dé cap

Séng ché d& cap t6i quy trinh bao ché hat nano lipit rin (SLN-solid lipid nano) chira
berberin clorid,hat nano, hdn dich chita SLN, bot SLN chira berberin thu dugce tir quy trinh
nay va ché phim chtra n6. Cu thé, sang ché dé cép dén quy trinh bao ché hat nano lipid rin
chtra berberin clorid bang phuong phép siéu 4m va phun sy, san phim thu dugc c6 sinh kha
dung cao hon berberin, dic biét trén dudng tiéu hoa va ché pham chira hat nano lipit rén chira
berberin cloritlna‘ly.

Tinh trang k§ thuit ciia sang ché ’

Berberin cloritl (khdi lwong phan tir: 371,81 g/mol) 12 mot alcaloit thudc nhém
isoquinolin, c¢6 thé d& dang chiét xudt tir thyc vat hogc tong hop hoéa hoc. Hop chit nay
thuong duoc tim thiy trong ré, than ré, vo ciy cia nhing cay thudc chi Berberis, Coptidis,
Coscinium. Berberin di duogc st dung tr 1au véi tdc dung dugce ly chinh la diéu trj tiéu chay
v6i hoat tinh khang khuén phd rong.

Berberin it tan trong metanol, it tan trong etanol va rt it tan trong nuéc; tuy nhién, céc
dang mudi twong d6i hoa tan hon. Cu thé, dang mudi clorit tan trong nuéc & ti 1€ 1/500 va
dang mudi sulfat d& tan trong nuéc véi ti 1& 1/30. Do tan trong nudc cla berberin phy thude
vao pH va c6 d tan cao nhét & pH xap xi 7.

Trong y hoc ¢b truyén, berberin 1 loai thudc nam quen thudc, dugc sir dung rong réi
dé didu tri cac bénh tai chd dudng tiéu héa. Trong y hoc hién dai, cic nha nghién ctu da
ching minh berberin c6 tac dung sinh hoc nhu sau:

- Khéng khuén: Berberin c6 phd khang khuan rong v6i céc loai vi khuin dudng rudt
nhu Staphylococcus aureus, Streptococcus hemolytique, tryc khuén ho ga, thuong han, phé
thwong han, ly,... Bén canh d6, berberin con c6 tic dung diéu tri cac bénh nhiém tring
dudng rudt bang cach trc ché sy tang sinh cla vi khudn Helicobacter pylori. Khi st dung,
berberin khong anh hudng t6i sy phét trién binh thudng ciia hé sinh vat dudng rudt. C6 thé
phédi hop berberin véi mot s6 khang sinh d8 han ché tac dung khéng mong muébn dbi véi vi

sinh vat duong rudt.
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- Khang nim: Berberin ¢6 tic dung khéng céc loai vi nim, ndm men, nim candida va
cac don bao gy bénh.

Berberin ¢6 tac dung khang virus, khang nim (nim men, ndm candida, vi nim) va céc
don bao gay bénh.

- Khang viém: Hoat tinh khang viém cla berberin duoc thé hién théng qua su hoat héa
cua protein kinaza kich hoat AMP (AMPK) va trc ché NF-kB. Mot sb nghién ctru cho thdy
anh hudng clia nano berberin dén hoat dong ctia SARS-CoV-2 bao gdm tc ché sy lay nhiém
va nhan 1én cia SARS-CoV-2, e ché sy bidu hién clia céc cytokin tién viém, tir d6 gitip bao
vé mo phdi tranh khoi nhitng tinh trang t6n thuong.

- Ha duong huyét: Berberin dugc nghién ctru cho thiy tac dung diéu tri bénh dai thao
dudng type 2 thong qua kich thich hoat héa adenosin monophosphat va hoat héa protein
kinaza.

- Bao vé tim mach: Berberin 12 mdt tic nhan gidm cholesterol méi véi co ché hoat
dong khac biét so v6i nhom statin. Berberin dd duge ching minh c6 tic dung t6t trén nhiéu
bénh tim mach nhu giam huyét ap, bao vé va gidm tén thuong té bao co tim thong qua viéc
1am bén vimg ti thé mang, giam kich thuéc ving bi nhdi mau, phong ngilra huyét khéi tinh
mach.

- Bao vé hé than kinh: Berberin c6 kha ning bao vé céc té bao than kinh chdng lai cac
rdi loan thoai hoa thin kinh. Co ché ctia hoat tinh nay bao gdm: ngin ngira ton thuong ndo va
tang cudng nhan thirc truc tiép trong ndo, 1am gidm cac yéu t& nguy co nhu réi loan chirc
ndng trao dbi chét va cic bénh tim mach, than va gan. Trong qua trinh thiéu méu ndo,
berberin chdng apoptosis, bao vé chdng lai tén thuong té bao than kinh, cai thién tudn hoan
mau ndo. Tac dung cua berberin db6i v6i cac bénh thoai hoa than kinh nhu bénh Alzheimer,
bénh Parkinson, bénh Huntington da nhan dugc sy quan tdm rong rdi. Céc nghién clru gin
day cho thiy ring berberin c6 kha ning {rc ché qua trinh viém than kinh, oxy héa va cing
thing luéi noi chét, tir d6 lam giam ton thwong té bao than kinh.

- Chéng trdm cam: Hoat tinh chéng trAm cam ciia berberin dugc thé hién thong qua
diéu khién cdc amin sinh hoc ctia ndo nhu norepinephrin, serotonin, va dopamin, céc thu thé
oxyd, va/hodc thu thé sigma.

- Chéng ung thu: Berberin cho thdy tac dung chéng ung thu dbi v6i nhiéu loai ung

thu, chang han nhu ung thu v, phdi, da day, gan, dai tryc trang, budng trimg, ¢b tir cung va
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tuyén tién liét. Cac co ché hoat dong co ban bao gém trc ché su tdng sinh t€ bao ung thu,
ngdn chdn sy di can, gdy ra qué trinh chét theo chuong trinh, kich hoat qué trinh ty thuc va
cai thién tac dung ciia thubc chéng ung thu.

Cac nghién ctru tién 14m sang di chi ra ring berberin ¢6 sinh kha dung qua dudng
ubng rit han ché (<5% trong huyét twong), phan 16n 13 do kha ning hoa tan trong nudc
kém, két hop vé6i kha nang hip thu qua duong tiéu héa thdp va chuyén héa nhanh. Tinh thim
kém qua dudng tiéu héa do berberin 14 co chét cia bom diy P-glycoprotein & rudt. Hon nita,
da ¢6 béo céo ring berberin chi yéu chuyén héa qua gan va kha ning lién két véi protein
huyét trong cao nén gy wc ché chuyén héa & gan, twong tic thubc va phan bd toan than co
thé.

Mic du 6 thé st dung berberin véi lidu lugng 5 mg/kg tiém tinh mach (IV) chic chin
s€ tranh dugc hang rao dao thai & rudt, nhung van d& 14m sang chinh 1 thoi gian ban hiy
trong huyét tvong rat ngan (0,5 gio <t 1, <1 gid)

Trong mdt s& nghién ctru, ngudi ta dd quan sit thdy tac dung dugc 1y t6t hon clia
berberin v6i cic chit mang nano khic nhau. Nam 2015, Lin va cong sy da chimg minh ring
hat nano chitosan/heparin c6 tdc dung ting cudng tc ché cua berberin di voi sy phit trién
clia H. Pylori v6i kich thuge trung binh 175,2 + 5,4 nm. Céc nghién ctru hat nano alginat cho
thdy berberin & dang nay hoat dong khang khuin t6t hon, diéu tri lanh vét thuong véi kich
thudc trung binh 1an lugt 13 71,18 nm va 278,15 nm . Nghién ctru cia Kapoor ndm 2014 cho
két qua hat nano dextran (238 + 18 nm) diéu tri bénh tiéu dudng tot hon.

Céc nghién ctru vé hat nano lipid rén chira berberin véi kich thudc trung binh khoang
81,42 + 8,48 nm thé hién cac tic dung nhu kiém soé4t giai phong berberin, ting hoat dong
chdéng khdi u, cai thién tinh trang gan nhiém m&. Berberin dugc mang trong cac hat chu trac
nano lipid (NLC) c¢6 kich thuéc 189,3 + 3,7 nm cai thién sinh kha dung va téng néng do
berberin trong mau, hoat dong chéng chéng ung thu gan tét hon. Chét mang lipid c6 cAu tric
nano phu selen voi kich thudc khoang 160 nm cai thién tdc dung ha duong huyét va giai
phéng berberin bén vitng hon. Hat 'nano micell (kich thudc 36 + 2,1 nm) giup tdng cuong
sinh kha dung duong udng, hidu qua chéng dai thio duong tot hon. Hat nano liposom dugc
didu ché véi kich thude 121,6 + 1,5 nm cai thién hoat dong chéng khéi u, tdng tinh 6n dinh
trong mau. Hat nano silica (200 nm) va hat dendrime (100 — 200 nm) hoat dong chéng ung

thu tot hon. Hat nano graphen (15 — 300 nm) dugc béo céo nhu 1a mot chién lugc méi dé
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phén phdi thubc va thé hién hoat tinh chdng oxy héa khir trong co thé. Hat nano vang, hiéu
quéa by cao hon, dua berberin siu vao da. Mot hat nano bac sinh hoc dugc phat trién béi
Bhanumathi nhw mot hé théng phan phdi thubc méi cho berberin. Céc nghién ctru in vivo da
chirng minh ring c4c hat nano nay c6 thé ngan chan sy phat trién cta khéi u.

Chét mang nano hydroxit kép nhiéu 16p, mot chit mang thudc v6 co méi da duge su
dung boi Djebbi dé ting cuong hip phu va giai phong berberin. Ho da 6n dinh berberin trén
hydroxit kép 16p magié nhom. Hoat tinh khang khuén ciia hé thong niy da dugc thir nghiém
v6i nhidu loai vi khudn khéc nhau. Két qua cho thdy hiéu qua khang khuén cao hon d6i véi S.
aureus, P. aeruginosa va B. subtilus.

Trong mdt nghién ctru ctia Zhanget, cac chim carbon mang berberin c6 dudng kinh 2
— 5 nm chtra 16i tinh thé carbon cao véi khong gian khoang 0,33 nm. C4c nghién ctru bd sung
khac v& hé nay cho thdy tac dung hinh 4nh sinh hoc va chdng khéi u clia chiing.

Mt chién lugc nang cao hiéu qua diéu tri ctia berberin da dugc thuc hién béi Pund va
cong sy. Trong d6, ho x4y dung hé thong phan phdi thude tu tao hdn dich nano berberin
gdm: Capmul MCM, Acrysol K-150 va polyethylene glycol 400.

Céc chét mang thude dang keo nhu micell, hdn dich nano, huyén phu nano, hat nano
polyme va liposom c6 thé khac phuc nhiéu van @ lién quan dén do hoa tan. Tuy nhién, cic
hé théng phan phdi thudc nay c6 lién quan dén mot sé nhuoc diém nhu tinh 6n dinh vat ly
han ché, két ty, 10 ri thudc khi bao quan, thiéu phuong phap san xudt quy mo 16n duoc kiém
soat chdt lvong va hidu qua vé chi phi, c6 du lugng dung mdi hitu co trong san phdm cubi
cing, va gay doc té bao. Chinh vi thé SLN xuét hién vdi nhiéu wu diém nhu bao vé thude
chéng lai cac didu kién moi truong khéc nghiét, dé dang san xuét quy md 16n bang k¥ thuat
ddng nhit hoa 4p suét cao, kha ning twong thich sinh hoc va kha ning phan hiy sinh hoc do
thanh phan lipit twong thich sinh ly thuong dugc coi 12 an toan.

No6i chung, c4c hat nano lipit 13 hé thong phéan phéi thudc tiém néng c6 nhiéu wu diém
50 v6i cac chit mang nano khac.

Bén chit k§ thuit ciia sing ché

Muc dich cua sang ché 1a d& xuét quy trinh bao ché hat nano lipit rin chira berberin
clorit, hat nano tao ra tir quy trinh d6 va ché phdm chira hat nano nay dé tang sinh kha dung
theo dudng ubng clia berberin. Dé dat dugc muyc dich trén day, tac gia sang ché da tién hanh

cac nghién ctru siu rong bao gom ti€u chuin hda nguyén liéu dau vao, xay dung cac quy
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trinh khao sét lua chon cac ta dugc lipit va chét dién hoat, khao sat cac yéu t6 anh hudng dén
kich thudc tiéu phan nano, ddnh gia kha nang giai phong hoat chét ra khoi hat nano lipit ran,
xay dung quy trinh bao ché hat nano lipit ran chira berberin clorid.

Cu thé hon, theo mot khia canh clia sang ché, boc 10 quy trinh bao ché hat nano lipit
rén chira berberin clorid gdm cac budc:

- chuén bi pha diu: phdi hop berberin vao trong hdn hop gdm lipit va chat dién hoat,
chét ddng dién hoat nong chay & nhiét 4o 80°C trong vong 1-2 gid

- chuén bi pha nuéc: phan tin chét dién hoat than nudc, chit déng dién hoat than

nude, chét tang do n dinh trong nude ct cung nhiét do vdi pha dau;

- phéi hop pha dau: pha nuéc d8 dat tong khdi luong yéu cau ctia san pham, dong nhat

hoa bang siéu 4m kiéu dau do phat song gian doan;

- lam lanh ngay lap tirc ¢ nhiét do -20 dén -10°C trong ngin da tt lanh trong 10 — 15
phut; thu dugc hén dich chira nano lipid rén chira berberin.

- phdi hgp hon dich nano lipit rén chira berberin, polysaccarit, chit dién hoat, chét
déng dién hoat, chét ting d phan tan, chét tang do dn dinh, chét tang do tron chay béng cach
khudy tron trong 24 gidy trén may khudy tir.

- phun sdy hdn hop thu dugc bot phun séy chira hat nano lipit ran chtra berberin.
O mot khia canh khic cta sang ché, boc 16 quy trinh bao ché hat nano lipit ran chira berberin
clorit gdm céc budre:

- chuén bi pha dau: phdi hop berberin vao trong hdn hop gdm lipit va chat dién hoat,
chit déng dién hoat néng chay & nhiét do 80°C trong vong 1-2 gio

- chuén bi pha nuéc: phén tan chét dién hoat than nuéc, chét dong dién hoat than
nudc, chét ting do n dinh trong nudc ct cung nhiét do voi pha dau;

- phdi hop pha diu: pha nuéc dén khéi lugng yéu cau cua san pham, dong nhét héa
bing méy ddng nhét hoa tbc dd cao véi toe do 10000 — 20000 vong/phit;

- lam lanh ngay 14p tirc & nhiét do -20 dén -10°C trong ngin da t lanh trong 10 — 15
phut; thu dugc hon dich chira nano lipit ran chira berberin.

- phbi hop hdn dich nano lipid rdn chita berberin, polysaccarit, cht dién hoat, chat
déng dién hoat, chit ting do phan tan, chét ting do dn dinh, chét tang do tron chay bang cach
khudy tron trong 24 gio trén may khudy tir.

5/11
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- phun sdy hén hop thu dugc bot phun séy chtra hat nano lipid ran chira berberin.
Pé thuc hién phuong phép néu trong sang ché, budc phdi hop ta duoc polysaccarit, chét dién
hoat chit d(“)ng dién hoat, chit tang do phan tan, chét tang do 6n dinh, chét tang d9 tron chay
c6 thé duoc thyc hién ngay sau khi phéi hop pha dau va pha nudc, hoic ngay sau khi lam
lanh nhanh 10 -20 phut, hodc sau qué trinh 1am lanh trong khoang 8 — 24 gid va giit 6n dinh
trong 24 gid trude khi tién hanh phun siy.

Theo khia canh khéac cia séng ché, boc 16 hén dich chira hat nano lipit rin chira
berberin clorit, bot phun sdy chira hat nano lipid rén chira berberin clorit va ché phim chra
hat nano nay.

Tét ca cac hat nano lipit rin duoc tao thanh tir cc quy trinh néu trong sang ché déu
dugc kiém tra kha ning mang hoat chit berberin bing cach dinh lrgng ham lwgng berberin
trong hat nano lipit rdn bang phuong phéap sic ky 1ong hiéu nang cao (HPLC), va kiém tra chi
sd da phan tan (PDI), thé zeta bing thiét bj phén tich kich thudc, thé zeta Horiba SZ100,
kiém tra hinh thai hoc bang phuong phap do SEM (scanning electron microscope) va TEM
(transmission electron microscopy), kha ning gii phong hoat chét, 9 6n dinh ciia hat nan
lipid ran.

M3 ta chi tiét sang ché

Sau ddy, sang ché con dugc mé ta thong qua cac phuong an cu thé minh hoa va mo ta
chi tiét hon nita cho sang ché. Ngoai ra, cAn phai hiéu ring, cic phuong 4n cu thé sau day
dugc mb ta chi v6i muc dich minh hoa cho sang ché va sang ché khong chi gi6i han & céc
phuong 4n cu thé nay. R& rang 13, ngudi ¢6 hiéu biét trung binh trong linh vuc ny, trén co s&
cac ndi dung md ta trong ban md ta nay, ¢ thé thuc hién cac phuong 4n trong duong ma
khéng ndm ngoai pham vi ctia sang ché nhu dugc mod ta trong yéu cau bao hd kém theo sau
day.

Trong ban mo ta nay, céc gia tri s6 nén duoc hidu 1 bao gdm ca nghia “khoang”, cu
thé 14 chi chinh gi4 tri s6 d6 ciing nhu céc gié tri s6 nam trong khoang + 10%, t6t hon 1a +
5%, va tbt nhit 13 0% cua gia tri s6 do.

Nano lipit rén berberin dugc bao ché theo quy trinh nhu mo ta trong séang ché véi cac
théng s6 cu thé nhu sau:

Céng thtrc hé phan tan nano lipit ran berberin:

- berberin (2-32%)
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- hdn hop lipit + chét dién hoat nong chay (9:1),

- chét dién hoat than nuéc

- nude cét.

Sang ché mo ta phuong phép bao ché hat nano lipit rén c6 chira berberin clorit ham
lugng cao, 6n dinh, khong bi gel héa, cu thé gdm céc budc sau:

- chuén bj pha dau: phdi hop berberin vao trong hdn hop gdm lipit va chét dién hoat
noéng chay & nhiét do 70 — 80°C trong vong 1-2 gio.

Trong budc nay thudc pham vi cua sang ché khong st dung dung moi hitu co & pha
dAu dé loai bo sy anh hudng cua dung mdi t6i d6 6n dinh cta hé, loai bd anh hudéng doc tinh
do dung mdi hitu co gy ra khi dua hé phan tan nano lipit rén vao céc ché phim dugc pham,
an toan khi vin hanh va bao v¢ moi truong.

Trong d6 viéc lya chon lipid co thé dugc chon tir nhom axit stearic, glyceryl mono
stearat, compritol 888 hodc hdn hop chita ching, t6t hon 1a ty 18 axit stearic: glyceryl mono
stearat ndm trong khoang 1:5 — 1:9.

- chuin bj pha nuéc: phan tan chét dién hoat than nuéc trong nudce cit cling nhiét do
v6i pha dau;

Trong d6 chit dién hoat thin nudc dugc chon tir nhém gff)m poloxamer 407,
poloxamer 188, gelot 64, tefose 63, tween 20, span 60 hodc hén hgp chita chiing, t6t hon 1a
poloxamer 407.

- phéi hop pha dau: pha nuéc, ddng nhét hoa bang siéu 4m kiéu diu do phét séng gién
doan;

- phdi hop hdn dich nano lipit rén chira berberin, polysaccarit, chit dién hoat bang
cach khudy tron trong 24 gid trén may khudy tir.

- lam lanh ngay 18p trc ¢ nhiét 40 -20 dén -10°C trong 10 - 15 phut; thu dugc hén dich
chtra nano lipit rén chtra berberin.

Muc dich cua viéc thuc hién lam lanh nhanh & nhiét 4o -20 dén -10°C giup giit hoat
cht berberin & trang thai vo dinh hinh, gitip ting kha nang ti berberin vao trong hé phan tdn
nano lipit rén, gitt 6n dinh hé phan tén khong bi gel hoa.

- phun sy hdn hop thu dugc bot phun sdy chira hat nano lipit rén chira berberin.
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Budc phun sdy duge ¢ thé duogce thuc hién & didu kién nhiét do dau vao la 110 °C,
nhiét 6 diu ra 1a 65 °C, tdc do gi6 thdi 0.58m’/ phut, toe d dong 0,1 L/ git duge thuc hién
trén thiét bi phun sdy SD-1000 Eyela.

Muc dich cua viéc st dung phuong phap phun sdy thay cho phuong phap dong kho
thuomg st dung 1a giam thidu céc chi phi vé trang thiét bi, diéu kién thuc nghiém, chi phi dao
tao nhan luc do thuc hién k§ thuat dong khd doi héi phirc tap hon, dé dang thuc hién hon tai
cac co so.

Céc ta duoc c6 thé st dung trong budc nay cb thé 1a trehalose, lactose, mannitol,
maltodextrin, tinh bt bién tinh, hat silica c¢6 16, hat silica khong 16, tween 80, tween 20, span
80, poloxamer 407, poloxamer 188, tween 20, span 60, polyvinyl alcohol, chitosan, magie
stearate, talc, glycerin, propylene glycol, polyethylene glycol hodc hon hop cua chung duge
phéi hop vao céc thoi diém khac nhau sau khi ¢6 mau hon dich nano lipit berberin, ngay sau
khi 1am mAu, hodc ngay sau khi lam lanh, hodc sau khi d& mAu 6n dinh trong khoang 2-24h,
véi cée ti 18 t& duoc phéi hop khac nhau ndm trong khoang 10: (1-2) : (1-2) (hdn dich nano
lipid rén chira berberin : polysaccarit : chit dién hoat).

Vi du thwe hién sing ché
Vi du 1. Cong thirc bao ché hat nano lipid rén chira berberin clorid duge bao ché theo quy

trinh néu trén chira axit stearic va poloxamer 407 vdi ham luong berberin la 16%

Céng | Stearic | Poloxamer | Si€u am kiéu dau do | Thoi Phat Nghi
thire | axit 407 (%) phat song gian doan (% | gian xung (gidy)
(%) cong sudt) (phit) | (gidy)

S1 1 0.2 30 5 60 30
S2 30

S3 15

S4 50 60

S5 30

S6 15

S7 70 60

S8 30

S9 15

8/11



48598

9/11

Vi du 2. Cong thirc bao ché hat nano lipid ran chtta berberin clorid dugc bao ché theo quy

trinh néu trén chira axit stearic, glyceryl monostearat va poloxamer 407 v6i ham lugng

berberin 1a 4-32 %

Cong Axit stearic (%) | glyceryl poloxamer 407 | berberin (%)
thire (W/v) monostearat (%) (%)

SLN1 0,1 0,9 0,2 4

SLN2 8

SLN3 16

SLN4 24

SLN5 32

San phim thu dwoc ¢6 d6 6n dinh tét, theo ddi 130 hoa cap toc va 13o hoéa thudng dat tiéu

chun, két qua hé phén tan thu dugc dugc danh gid KTTP, chi s6 da phén tan PDI, thé zeta.

Két qua dugc thé hién trong Bang 1 - 5.

Bang 1. KTTP, PDI va thé Zeta ciia hé SLN berberin thuc hién bang phwong phdp phén cdt

toc dé cao

Thoi gian phéan cit (phut) | KTTP (nm) PDI Thé zeta (mV)
5 162,30 + 5,36 0,318+ 0,03 -40,93 + 2,40

10 158,43 +2,76 0,206 + 0,06 49,30 + 1,91

15 156,28 + 0,90 0,325 + 0,02 -43,80 + 0,72

20 157,30 + 4,12 0,212+ 0,07 45,07 +1,92

Béng 2. KTTP, PDI vi thé Zeta ciia hé SLN berberin thuc hién bang phurong phdp siéu dm

Thoi gian si€u am (phut) | KTTP (nm) PDI Thé zeta (mV)
5 162,30 + 5,36 0,318 +£ 0,03 -40,93 + 2,40

10 158,43 +2,76 0,206 + 0,06 -49,30 + 1,91

15 156,28 + 0,90 0,325+ 0,02 -43,80 + 0,72

20 157,30 £ 4,12 0,212+ 0,07 -45,07 + 1,92

Bdng 3: KTTP, PDI va thé Zeta ciia bot phun sdy chira hé SLN v6i leong berberin khdc nhau

thuee hién bing phwong phdp siéu dm

Mau KTTP (nm) PDI Thé zeta (mV)
SLN1 264,7+0,53 0,3620,01 -31,3+2,17
SLN2 330,1+8,69 0,37+0,02 -32,1+0,61
SLN3 271,1£1,91 0,35+0,03 -33,53+3,26
SLN4 239,2+5,12 0,33+0,05 -28,27+1,70
SLN5 416,7+8,99 0,43+0,06 -26,93+5,59
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Bang 4: KTTP, PDI va thé Zeta va khd néng tdi thuoc ciia nano lipid rin ¢ cdc ti 1é phéi hop

berberin
Ti 16 tai Size PDI Hi¢u suat tai | Ham luong tai
berberine thudc (%) thudc (%)
4% | 186,9+3,56|  0,200£0,02 |  82,43+1,12 3,30+0,14
8% | 198,5+5,12|  0217+0,01|  92,28+2.34 7,10£0,31
16% |  206,5+6,15|  0,203:0,12 96,31,67 | 13,76+0,16
24% |  2122+2,02]  0,239+0.13|  97,53+2,53|  19,510,33
32% | 2573+1,56 |  0,356+0,08| 9827102  24,570,11

Bang 5: Khd ndng gidi phéng thuéc ciia bot phun sdy nano lipid rin chita berberin (16%),

hon dich chita berberin va berberin nguyén liéu

Thoi diém | Bot phun sdy chira Hbn dich nano lipid Berberin clorid

(gi0) nano lipid berberin berberin

0,25 23,68+2,06 34,98+1,27 26,10+0,01

0,5 36,52+0,3 55,47+0,09 46,39+0,37

1 48,98+2,52 75,15+1,53 63,78+3,02

2 67,85+3,55 90,99+4,56 82,62+8,34

4 80,54+4,96 96,34+0,02 86,83+3,20

8 82,78+5,83 97,52+1,23 86,95+1,41

12 87,6+0,74 98,37+0,71 89,54+1,73

18 88,01+1,00 99,28+2,62 91,14+0,53

24 90,98+0,03 100,59+1,14 91,95+5,83

10
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Y é&u ciu bao ho

1. Quy trinh bao ché hat nano lipit rén chira berberin bao gdm céc budc

- chuén bj pha dau: phdi hop berberin vao trong hdn hop gdm lipit va chét dién hoat
nong chay & nhiét do 80°C trong vong 1-2 gio

- chudn bi pha nudc: phén tan chét dién hoat than nudc trong nudc cat cung nhiét do
v6i pha dau;

- phdi hop pha dau: pha nuéc dén khdi lugng yéu cau, dong nhét hoa;

- 1am lanh ngay 14p ttrc & nhiét d6 -20°C dén -10°C trong ngin d4 tit lanh trong 10-15
phut; thu duge hdn dich chira nano lipit rin chira berberin

- phéi hop hdn dich nano lipit ran chira berberin, polysaccharit, chét dién hoat, chét
dﬁ‘)ng dién hoat, chit ting d6 phan tan, chét tang do 6n dinh, chit ting d6 tron chay b%mg cach
khudy tron trong 2 - 24 gid trén méay khudy tir.

- phun siy hdn hop thu duge bot phun sdy chira hat nano lipit rén chira berberin.
2. Quy trinh theo diém 1, trong do chét dién hoat than nudc gém it nht mot chit dugc chon
tir nhém bao gdm poloxamer 407, poloxamer 188, gelot 64, tefose 63, tween 20, span 60
hodc hdn hop chira ching.
3. Quy trinh theo diém 2, trong d6 lipit gdm it nhit mét chit dugc chon tir nhém bao gdm
axit stearic, glyceryl mono stearat, compritol 888 hodc hdn hgp chira chung
4. Quy trinh theo theo diém 3, trong d6 budc chuin bi pha dau c6 ty 18 axit stearic: glyceryl
mono stearat nam trong khoang 1:5 — 1:9.
5. Quy trinh theo cac diém néu trén, trong d6 berberin dugc phdi hop vao pha diu v6i ham
lwong nim trong khoang 16%-32%.
6. Quy trinh theo cac diém néu trén, trong d6 phdi hop pha diu va pha nu6c bang siéu 4m
hoidc ddng nhét hoa tdc d6 cao 10.000 vong/phit trong 20 phut.
7. Quy trinh theo cac diém néu trén, trong d6 budc phun séy duoc thuc hién & diéu kién nhiét
d6 diu vao 1a 110 °C, nhiét do dau ra 13 65 °C, toc do gi6 thdi 0.58m’/ phit, téc dd dong 0,1
L/ gi dugce thue hién trén thiét bi phun sy SD-1000 Eyela.
8. Quy trinh theo cic diém néu trén, trong d6 lipit 1a hdn hop gdm 2 chét axit stearic va
glyceryl monostearat, va chit dién hoat 13 poloxamer 407 véi ty 1€ axit stearic : glyceryl

mono stearat: poloxamer 407 1a 1:9:2, va ham lugng berberin 1a 16%.
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