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MO PAU
1. Tinh cip thiét caa luan an

Str dung thudc qua duong udng cho dén nay van la su lya chon
hang dau cho bénh nhan bai dé sir dung, d& kiém soéat liéu, thuan loi
trong diéu tri cac bénh man tinh. Tuy nhién, mét sé thubc khong thé
st dung dugc duong ubng boi tinh tham kém, do tan thap, khéng on
dinh trong duong tiéu hoa va bi co ché bom nguoc thudc. C6 nhiéu
bién phap dwoc nghién ctru dé ting SKD duong udng, trong dé co
liposome, duoc biét dén nhu 1a mot hé mang thudce, twong ddng sinh
hoc, 1am ting sinh kha dung cho nhiéu duogc chét.

Berberin (BBR) 1a mét dugc chat da dugc sir dung tir 1au dé diéu
tri tai chd mot s bénh duong tiéu hda. Gan day, nhidu nghién ctu
méi cho thay BBR c6 tiém ning cao trong diéu tri mot s6 bénh nhu:
tang lipid mau, tiéu duong,... Tuy nhién, dé co6 tac dung nay, BBR
can duoc hap thu vao tuan hoan. Trong khi d6, BBR c6 tinh tham
kém, chi c6 dudi 10% BBR duoc hip thu qua niém mac rudt. Nhiing
han ché vé sinh kha dung duong udng cua BBR c6 thé duoc khic
phuc bang str dung hé mang duoc chét liposome. Hién nay chua co
nghién ctru ndo vé sir dung hé mang dugc chat liposome dé bao ché
liposome BBR ting dung cho diéu tri ting lipid méau. Vi vay, nghién
ctu bao ché liposome BBR, danh gia sinh kha dung va tac dung ha
lipid mau dung duong udng 1a vain dé can thiét nham phét trién dang
bao ché mai, ¢ tiém nang tang gia tri s dung cho BBR.

2. Muc tiéu caa luan an

- Xay dyng duoc cdng thic va quy trinh bao ché liposome

berberin va proliposome berberin & quy moé phong thi nghiém.



- Panh gia dwoc sinh kha dung duong udng cua liposome
berberin va tc dung ha lipid mau noi sinh caa liposome berberin trén
déng vat thuc nghiém.

3. Nhirng déng gop méi cia luan an

Xay dung dwoc cdng thic va quy trinh bao ché liposome BBR
bang 2 phwong phap tiém ethanol va hydrat hoa film. Xac dinh duoc
Cau tric va mot s6 dac tinh cua liposome BBR nhu: KTTP nho
(KTTP trung binh < 200 nm) va phan b KTTP hep (PDI < 0,3), hiéu
suat liposome hoa cao (>85%), giai phong duoc chat kéo dai trong
moi truong dém phosphat pH 6,8 trén 12 gio.

Xay dung duoc cong thirc va quy trinh bao ché proliposome BBR
bing phuong phap bao hat trén thiét bi bao tang sdi nham ting d6 on
dinh, thuan lgi trong m& rong quy mo va hudng téi ing dung vao
dang thudc ding qua duong udng. Proliposome BBR sau khi phan
tan vao nuoc tao thanh liposome cé dic tinh twong tu nhu liposome
BBR bao ché bing phuong phap hydrat héa film, nhung c6 ham
luong duoc chat cao hon, khiac phuc dugce nhuge diém kém 6n dinh
cua liposome.

Xay dung va tham dinh duoc phuong phap dinh lugng BBR trong
huyét trong chudt céng. Phuong phéap c6 tinh kha thi, c6 thé ap dung
cho nghién ctu SKD cua BBR va da chung minh dugc liposome
BBR véi liéu tuong (ing BBR 100 mg/kg cd kha ning cai thién SKD
ctia BBR ding duong uéng trén chudt cong (Cmax cao gap 2,46 lan,
AUCo.36h a0 gap 6,28 1an so vai hdn dich quy uéc BBR).

ba chung minh dugc liposome BBR c6 kha nang lam ha lipid
méu ndi sinh trén chudt nhét tét hon so v6i BBR tu do. Liposome
BBR liéu tuong ung voi BBR 50 mg/kg va 100 mg/kg lam giam
cholesterol ti trong thap (LDL-C) lan luot & mirc 54,11% va 57,0%
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so vai 16 ching bénh (p < 0,001), giam triglycerid (TG) lan luot &
murc 37,7% va 38,2% (p < 0,05).
4. Céu tric caa luan an
- Luan &n gom 155 trang, 46 bang, 46 hinh, 165 tai liéu tham khao.
B cuc gom: Pt van dé (2 trang); tong quan (28 trang); nguyén liéu,
trang thiét bi, noi dung va phuong phap nghién ctu (25 trang); két
qua nghién ctu (71 trang); ban luan (27 trang); két luan va dé xuat (2
trang); danh muc cac cong trinh di cong bé lién quan dén luan an (1
trang); tai liéu tham khao (15 trang); phu luc (50 trang).
Chuong 1. TONG QUAN

Phan tong quan trinh bay cac noi dung: Khéai quéat chung vé
berberin, liposome, proliposome; cac nghién ctu vé bao ché
liposome berberin va proliposome berberin; cac nghién ciru danh gia
SKD va tac dung ha lipid mau in-vivo cia BBR, liposome BBR va
proliposome BBR dung dudng ubng.

Chuong 2. NGUYEN LIEU, TRANG THIET BI, NOI DUNG
VA PHUONG PHAP NGHIEN CUU

2.1 NGUYEN VAT LIEU, TRANG THIET BI NGHIEN CUU
2.1.1. Nguyén vat liéu
- Nguyén liéu, héa chit, ta duoc sir dung trong nghién ctru dat tiéu
chuan Duoc Dién Viét Nam V, BP, USP hoac tinh khiét phan tich
hoac dung cho HPLC va LC-MS/MS.
2.1.2. Thiét bi

Str dung céc thiét bi bao ché va danh gia: may cit quay R-300,
thiét bj dun tay mini extruder, may bao tang s6i Mini-Glatt, may bao
tang s6i Diosna-Minilab, may khudy tir, bé siéu am, bé didu nhiét, ta
vi khi hau Binder KBF P, ta siy chan khong, may do KTTP
Zetasizer, thiét bj ther do hoa tan Erweka-DT, kinh hién vi dién tu
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dong lanh cryo-EM FEI Talos Artica, kinh hién vi dién ti quét
Regulus 8100, kinh hién vi dién tir truyén qua Jeol-Jem1010, kinh
hién vi dién tr huynh quang 2 photon Leica TCS SP8, may do nhidu
xa tia X Equinox 5000, may quang phd hong ngoai FTIR Spectrum
Two™, may sic ky long hiéu ning cao Agilent HPLC 1200, may
sinh héa TC 3300 plus Teco Diagnosis, hé thong sic ky long Acquity
H-class két hop khdi phd Xevo TQD-Waters va mot sé thiét bj khac.
2.2. NQI DUNG NGHIEN CUU
- Tham dinh phuong phap dinh lugng berberin bang quang phd UV-
Vis, sc ky 1ong hiéu ning cao va sic ky long két hop khdi phd.
- Nghién ciru tién cong thic.
- Nghién ctu bao ché va danh gia mot sé dac tinh cua liposome
berberin.
- Xay dung cong thac va quy trinh bao ché proliposome berberin,
nghién cau nang cip quy md bao ché proliposome berberin tir 25
g/mé lén 200 g/mé, danh gia mot s6 dic tinh cua proliposome va
liposome tao thanh tir proliposome, theo ddi d6 on dinh va xay dung
mot sb chi tiéu chét lwong caa proliposome berberin.
- Panh gia sinh kha dung in-vivo trén dong vat thi nghiém cua
liposome berberin tao thanh tir proliposome berberin.
- banh gida tac dung ha lipid mau noi sinh trén dong vat thi nghiém
cua liposome berberin tao thanh tir proliposome berberin.
2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Thidm dinh phwong phap dinh lwgng
2.3.1.1. Thdm dinh khoing nong dé tuyén tinh ciia phwong phdp
dinh lwong berberin bang quang phé hap thu UV-Vis

Xac dinh budc song cuc dai hap thu, xay dung dudng chudn biéu
di&n méi trong quan giita d6 hap thu va ndong do BBR.
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2.3.1.2. Thdm dinh phwong phdp dinh lwong bang sic ky léng hiéu
nang cao

Phuong phéap dinh luong BBR bing HPLC dugc lya chon véi cac
diéu kién sic ky: cot sic ky Inertsil®-ODS3, 250 x 4,6 mm, kich
thudc hat nhdi 5 um. Pha dong 1a hdn hop acetonitril : dung dich
dém KH2PO4 0,033M = 48:52, duoc loc qua mang loc kich thuéc 16
loc 0,45 pum. Téc d6 dong: 1,0 ml/phat. Thé tich tiém mau: 10 pl.
Detector UV-Vis phat hién ¢ budc séng 350 nm.

Tham dinh phuong phéap dinh luong dua vao cac chi tiéu: tinh
thich hop caa hé théng, tinh chon loc-do dac hiéu, khoang tuyén tinh,
do dang va do chinh xac.
2.3.1.3. Thdm dinh phwong phdp dinh lwong berberin trong huyét
twong chuét cong

Phuong phap két tia protein dwoc sir dung dé chiét BBR trong
huyét twong. Chuan noi la glibenclamid. Pinh lwong BBR trong
huyét tuong bang phuwong phap LC-MS/MS. Diéu kién sic ky gom
c6 cot C18 véi kich thude cot 50 x 2,1 mm, kich thudc hat nhoi 1,7
um, nhiét do cot 40°C. Pha dong 1a hon hop acetonitril : acid formic
0,1% (60:40). Téc d6 dong 0,2 ml/phat. Thé tich tiém mau 5 pl.

Thdam dinh phiong phdp dinh lirong: tién hanh theo hudng dan
cia EMA va FDA vé dinh lugng dugc chit trong dich sinh hoc dua
trén céc tiéu chi: sy phi hop caa hé thng, tinh chon loc - dic hiéu
ctia phuong phap, khoang tuyén tinh, gii han dinh luong dudi, do
dung, do chinh xac trong ngay va khac ngay, dé chinh xac khi pha
lo&ng, ti 18 thu hdi, anh huéng cua nén mau, do 6n dinh.



2.3.2. Phwong phap nghién ciru tién cong thirc
2.3.2.1. Nhién ctvu tinh chit ciia dwoc chit va td dwoc
a. Panh gid hinh thdi va kich thudc tiéu phan: sit dung kinh hién vi
dién tr quét.
b. Phuong phdp nhiéu xa tia X
c. Phwong phdp do phé hong ngoai FTIR
d. Phuong phdp do phd hupnh quang
e. Phuong phap chup hinh anh phat quang
2.3.2.2. Nghién ciru twong tdc giiva dwoc chit véi td dwoc

Duoc chit va ta dugce dugc phdi hop véi nhau theo cac ti 1¢ nhat
dinh dé tao thanh hdn hop vat ly, bao quan & nhiét d6 40 + 2 °C va
d6 4m 75 + 5%, danh gia hinh thc va ham luong BBR trong mau
trude va sau khi luu & diéu kién trén bang phuong phap HPLC.
2.3.3. Phuwong phap bao ché liposome berberin
2.3.3.1. Phwong phdp tiém ethanol

BBR va cac ta dugc HSPC, DSPG, NaDC a-tocopherol dugc hoa
tan trong 40 ml ethanol tuyét d6i bang siéu am, gia nhiét dén 45°C.
Tiém dung dich thu dugc vao 120 ml nudc cAt & nhiét do tir 45-65
°C, tbc do tiém 1 ml/phut, khudy tir v6i téc do 500 vong/pht, sir
dung kim tiém 27G x 0,5”. Sau khi tiém hét dung dich tao liposome,
tiép tuc khudy tir va duy tri nhiét d¢ tir 45-65 °C trong khoang 30
phut. Hon hop thu dugc cho vao binh cau dung tich 1 lit roi tién hanh
loai bo dung méi ethanol trong may cat quay ap sudt giam & dicu
kién khao sat: nhiét d6 60 — 65 °C, 4p suit 130-200 mbar, téc do
vong quay 150 vong/phut trong thoi gian tir 45-60 phat dé thu dwoc
60 ml liposome. Hon dich liposome tao ra duoc bao quan & nhiét do
2-8 °C cho cac phan tich tiép theo.



2.3.3.2. Phwong phdp hydrat hoa film

Dugc chdt va cac ta dugc HSPC, DSPG, NaDC, a-tocopherol
duoc hoa tan trong hon hop dung méi methanol va cloroform véi ti
1€ 2,5:1 (v/v). Dung dich thu dugc cho vao binh cau dung tich 1 lit,
thém 3g bi thiy tinh, cat quay ap o diéu kién khao sat: nhiét do tir 41
- 55 °C; ap suét giam 280-330 mbar; téc d6 quay cua binh cau 150
vong/phut dé tao ra mang film. Tiép tuc cit quay cho dén khi loai bo
hét cac vét dung moi trén thanh binh. Hydrat hoa film bang 60 ml
nude cat ¢ nhiét do 65 °C, toc do quay 200 vong/phit trong 60 phit.
Hon dich liposome tao thanh dwoc 1am giam kich thudc tiéu phan
bang phuong phap dun tir 20 - 60 1an qua mang polycarbonat ¢ kich
thude 16 loc 400 nm. Liposome sau khi lam giam KTTP dugc bao
quan & nhiét do tir 2 — 8 °C cho cac phan tich tiép theo.
2.3.4. Phwong phap bao ché proliposome

Thanh phan tao liposome gdm BBR, HSPC, DSPG, NaDC va a-
tocopherol dugc hoa tan trong hén hop dung moéi methanol va
cloroform véi ti 1& 2,5:1 (v/v). Manitol (chit mang) duoc cho vao
budng tao hat cia may bao ting s6i. Khao sat ti 16 khdi lugng gitra
thanh phan tao liposome va chit mang, mot sb thong sd quy trinh
gdm nhiét khi vao, téc do théi khi. Sau khi nhiét d6 budng siy dat
dén nhiét d9 yéu cau, tién hanh phun dung dich tao liposome 1én trén
chat mang theo thong sé khao sat. Sau khi phun hét dung dich, tiép
tuc thoi khi nong trong thoi gian 1 gio dé loai bo dung méi va sy
kho proliposome.
2.3.5. Phwong phap danh gia mét sé diic tinh cia liposome
berberin

Liposome berberin dwgc danh gia hinh thai-cdu trac, trang thai

vat 1y bang sir dung kinh hién vi dién tir dong lanh, kinh hién vi
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huynh quang, may do nhiéu xa tia X. Kich thudc tiéu phan va phan
bé kich thudc tiéu phan duoc danh gia bang phuong phap nhidu xa
anh sang dong, phan tich vét hat. Hiéu suét liposome héa dugc dénh
gia bang phuong phap siéu loc. Kha ning giai phong duoc chat qua
mang tham tich duoc danh gia bang thiét bi may thir do hoa tan
Erweka.

2.3.6. Phwong phap danh gia mét so6 dic tinh ciaa proliposome
berberin

Proliposome BBR duoc danh gia hinh théi, cau tric, trang thai,
kha nang giai phong duoc chat in-vitro. Mat khdi luong do 1am khd
dugce xac dinh bang phuong phap siy dén khdi lugng khong doi,
khdi luwong riéng biéu kién dwoc xac dinh biang phuong phap gd.
Dinh luong ham lwong BBR bang HPLC. D6 6n dinh duoc danh gia
dua theo quy dinh caa ASEAN vé diéu kién bao quan chung. KTTP
va phan b KTTP, hiéu suat nap duoc chat cua liposome tao thanh tir
proliposome dugc danh gia twong ty nhu phuong phap danh gia
liposome BBR. Hinh thai cua liposome tao thanh tir proliposome
BBR duoc danh gia bang chup TEM.

2.3.7. Panh gia sinh kha dung in-vivo cia liposome berberin trén
chudt céng

Poi twong thiz: 14 chudt cong gidng duc truong thanh khoe manh,
duoc chia ngau nhién thanh 2 nhém, mdi nhom 7 dong vat.

Liéu thiz: chugt nhém chimg duge cho udng hdn dich quy wéc
BBR véi lidu BBR 100mg/kg can niang. Chuét nhém thtr duoc cho
udng liposome BBR tao thanh tir proliposome tuong duwong véi lidu
BBR 100 mg/kg.

Phuong phdp ldy mau: Ly méau tinh mach dui 14 thoi diém, moi
thoi diém 0,25 ml bat dau tir thoi diém 5 phat, 15 phat, 30 phat, 1;
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1,5; 2; 3; 4; 6; 8; 10; 12; 24 va 36 gio. Ngay sau khi lay mau, chuot
duogc tiém mang bung nudc mubi sinh 1y dé bd sung thé tich tuan
hoan.

Xi# Iy mdu: Mau mau duoc cho vao 6ng Eppendorf 2ml di chira
san heparin (20 1U/6ng), ly tam véi toc d¢6 3500 vong/phdt trong 15
phut. T4ch lay phan huyét trong. Bao quan ¢ nhiét d6 -35°C cho dén
ngay phan tich.

Pinh lwong nong do BBR trong huyét firong chudt: nhu phuong
phap trinh bay & muc 2.3.1.3.

Phuong phdp phdn tich cdc théng sé dwoc déng hoc: Céc thong
sb duge dong hoc duoc phan tich bang phan mém Phoenix WinNolin
8.3, sir dung mé hinh khong ngin dé tinh todn céc thdng sé duoc
dong hoc nhu Crmax, Tmax, AUCot, AUCo-c, MRTo., MRTo.. Cac gid
tri Crmaxs Tmax, AUC, MRT duoc so sanh bang sir dung 2 phép théng
ké t-test mot phia véi khoang tin cdy 90%. Cac gia tri Tmax gitra 2
nhém dugc so séanh bang sir dung phép kiém tra tong xép hang phi
tham s Wilcoxon rank sum test.

2.3.8. Panh gia tac dung ha lipid mau ndi sinh caa liposome BBR
trén chudt nhit

Doi twong thir va liéu thi: Chuot nhit tring giéng duc truong
thanh khoe manh, duoc chia ngau nhién thanh 6 nhdém (madi nhom tur
8-9 dong vat). Trong vong 10 ngay, mdi ngay chudt dugc udng nhu
sau: nhém 1: nhém chang sinh Iy (ubng nudc cat), nhoém 2: chimng
bénh ly (ubng nudc cit), nhém 3: ching dwong (udng atorvastatin
licu 20 mg/kg), nhém 4: d6i chiéu (ubng BBR liéu 100 mg/kg),
nhém 5: nhém thir 1 (udng liposome BBR lidu twong tng BBR
50mg/kg) va nhém 6: nhém thir 2 (uéng liposome BBR liéu tuong
ung BBR 100 mg/kg).



MO hinh gdy tang lipid mau néi sinh: Vao ngay thu 10, chudt ¢
nhom 1 dugc tiém phlc mac bang nudc mudi sinh ly, chudt ¢ 5
nhoém con lai duoc tiém bang dung dich poloxame 407 2% trong
nuéc mudi sinh Iy véi liéu 200 mg/kg can nang.

Phuong phdp ldy mau va xi Iy mau: lay 0,25 ml mau tinh mach
xoang mat cho vao éng Eppendorf 2ml, dé lang 30 phut rdi ly tam &
3500 vong/phit trong thoi gian 15 phdt & 4 °C, liy huyét thanh
chuyén sang dng Eppendorf khéc va bao quan ¢ 2 — 8 °C trong qué
trinh phan tich cac thdng sé lipid mau.

Phuong phdp dinh luong: Néng do TC, LDL-C, HDL-C va TG
duoc dinh lugng bang sir dung bo kit enzym véi thiét bi phan tich
hoa sinh ban tu d6ng TC-3300 Plus.

Phuwong phap phan tich so liéu: S6 liéu nong do TC, LDL-C,
HDL-C va TG trong huyét thanh dwoc phén tich bang phan mém
Microsoft excel, SPSS 20.0. So sanh sy khac biét gitra cac 16 thir so
véi 16 ching bang kiém dinh student t-test. Cac gia tri p < 0,05 dwoc
coi 1a khac nhau c6 ¥ nghia théng ke.

Chuwong 3. KET QUA NGHIEN CUU

3.1. KET QUA THAM PINH PHUONG PHAP PINH LUQNG
3.1.1. Thim dinh khoang ndng d¢ tuyén tinh ciia phwong phap
dinh lwong berberin bing quang phé hip thu UV-Vis

Két qua tham dinh cho thiy ¢ sy phu thudc tuyén tinh giita
mat do quang va néng d6 BBR tai budc song 350 nm (dung moi
ethanol 96%) va budc song 343 nm (dung méi nudc cit) trong
khoang ndng do da khao sat véi hé sb trong quan r = 0,995 cho ca 2
dung méi. Nhu vy, c6 thé st dung phuong phap UV-Vis dé dinh
luong nhanh nong d6 BBR trong nghién ctru bao ché.
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3.1.2. Thim dinh phwong phap dinh lwgng berberin bing
phuwong phap HPLC

Két qua tham dinh phuong phap dinh lwong BBR biang HPLC cho
thiy phuong phép c6 tinh thich hop hé théng va do dac hiéu véi
BBR. Trong khoang nong d¢ khao sét, co su twong quan tuyén tinh
gitta dién tich pic va nong 46 BBR. Phuong phap c6 do dung cao
(phan trdm tim lai tir 100,0% -101,1%) dé chinh x4c véi RSD < 2%.
Nhu vay, phuong phap HPLC c6 thé sir dung dé dinh lwong ham
luong BBR trong mau nghién ctu, xay dung tiéu chuan va danh gia
d6 on dinh.

3.1.3. Tham dinh phwong phap dinh lweng berberin trong huyét
twong chudt bang phwong phap sic ky léng két hop khéi phé
(LC-MS/MS)

Phuong phap dinh lwong BBR trong huyét trong chuét bang LC-
MS/MS c6 tinh thich hop, tinh chon loc-dd dic hiéu, khoang tuyén
tinh (0,2 -25 ng/ml), gidi han dinh luong dudi, d6 dung, do chinh xéac
trong ngdy va khac ngay, do chinh xac khi pha loang, ty Ié thu hoi,
anh huong cia nén mau, do on dinh dap wng cac yéu ciu caa mot
phuong phap phén tich ndng dé thudc trong dich sinh hoc.

3.2. NGHIEN CU'U TIEN CONG THUC
3.2.1. Két qua d4nh gia mdt s6 dic tinh cia dwec chat

BBR ton tai ¢ dang tinh thé, gy ra cac nhidu xa dic trung Voi
cac vach nhidu xa sic nhon, cuong do tir trung binh dén rat manh &
cac vj tri 9,1° 9,7°; 13,4°, 16,7° 25,8° 20. Phd hdng ngoai cia BBR
thé hién cac dao dong dic trung chu yéu cia 3 nhom chuc oxyd
thom, vong ni-to 6 canh va ether oxyd. BBR ¢6 kha nang phat huynh
quang véi pho phat quang trong méi trudng nude & bude song tir 460
nm dén 800 nm va trong mai trudng ethanol tir 470 nm-670 nm.
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3.2.2. Két qua nghién ciru twong tac giita dwoc chit véi ta dwoc

Sau 1 thang bao quan & didu kién theo di, chua c6 tuong ky nao
anh huong dén d6 6n dinh cua dugc chat BBR véi cac ta duoc
HSPC, DSPG, alpha-tocopherol, NaDC, manitol.

3.3. NGHIEN CUU BAO CHE LIPOSOME BERBERIN
3.3.1. Thiét ké cong thiic

Cong thirc bao ché liposome duoc thiét ké bang cach phdi hop
dugc chat BBR véi céc ta duoc theo cac ti I¢ mol khac nhau BBR :
lipid : NaDC : a-tocopherol (9:9:2:0;9:9:0:3;8:9:2:2;8:
9:2:0;6:9:2:0;va9:9:0: 3). Trong d6 thanh phan lipid gom
HSPC va DSPG véi ti 18 mol thay doi tir 7:3 dén 6:4.

3.3.2. Bao ché liposome berberin bing phwong phap tiém ethanol

Két qua khao sat cac yéu té anh huong thudc vé quy trinh bao ché
da lya chon duoc thdng sé bao ché nhu sau: nhiét do phdi hop 2 pha
65°C, loai bo dung méi vai khoang nhiét do cat quay tir 60-65°C, 4p
suat cat quay 180 mbar.

Két qua khao sat cac yéu té thudc vé cong thirc cho thdy, mau c6
su tham gia cua NaDC va o-tocopherol thi hiéu suat nap c6 xu
huéng ting, KTTP nho, phan bé KTTP hep. Ti Ié mol BBR cang
tang thi hiéu suat nap dugc chat giam tir 64,9% dén 55,9%. Ti 1é mol
HSPC:DSPG c6 anh huong dén hiéu suat nap duoc chat, ti 1é cho
hiéu suat nap cao nhat 12 HSPC:DSPG = 4:6.

3.3.3. Bao ché liposome berberin bing phwong phip hydrat héa
film

Két qua khao sat anh huong cua thanh phan ciu tao liposome
ciing cho két qua twong tu nhu & phuong phap tiém ethanol: sy tham
gia cia NaDC va a-tocopherol lam giam KTTP cua liposome. Tuy
nhién KTTP va phan b5 KTTP cua liposome bao ché bang phuong
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phap hydrat hda film I6n hon so véi phuong phéap tiém ethanol nén
nghién ctru da Iya chon bién phéap lam giam KTTP bing dun 60 1an
qua mang loc polycarbonat kich ¢& 15 loc 400 nm (sau khi dun KTTP
< 250nm va phan bé KTTP <0,3).

Vé anh huong cua ti 1é mol duoc chat, hiéu suat nap dugc chat co
xu huéng ting dan tir 60,5% lén 78% khi giam dan ti 1& mol duoc
chit tir 9 xudng 6 trong cong thic.

Vé anh huong cua ti 16 mol HSPC:DSPG: hiéu suét liposome hda
t6i wu (87%) khi ti 16 HSPC : DSPG = 4 : 6.

3.3.4. So sanh anh hwéng cia phwong phap bao ché 1én dic tinh
cuaa liposome berberin

Vé anh huéng ciia phuong phap bao ché 1én KTTP va phéan bd
KTTP duoc trinh bay ¢ bang 3.15. Két qua & bang trén cho thiy
phuong phép tiém ethanol tao liposome ¢6 KTTP va phan b KTTP
nho hon phuong phap hydrat hoa film.

Bdng 3.15. Anh huong ciia phwong phép bao ché 1én KTTP
va phdn bé KTTP (n=3-5, TB % SD)

Phwong phap hydrat héa

Phuong phap . A \
Ky tiém ethanol film (Sau khi dun qua mang
hié polycarbonat)
o [[KTTPTB oD KTTP TB oDl
(d.nm) (d.nm)

FO4 | 1336+11 | 0,209+0,008 | 248,7 + 3,3 | 0,272 + 0,053

F12 1 1204+11 | 0,243+0,001 | 2920+3,9 | 0,181 + 0,033

F18 | 509+12 |0,259+0,009 | 239,2+24 | 0,243 +0,009

F21 |1173+1,3 | 0,209+ 0,008 | 236,0+ 2,0 | 0,248 + 0,009

F14 | 2436+4,1 | 0,195+0,012 | 208,2+ 3,2 | 0,312+ 0,031

F16 1912+20 |0,232+0,015 | 4485+6,6 | 0,276 + 0,016

F17 1823+13 |0,113+0,004 | 2205+1,4 | 0,237 + 0,009

F13 |149,1+0,8 | 0,220+ 0,008 | 182,8+2,6 | 0,297 + 0,022

F19 |146,5+2,7 | 0,186+0,007 | 1115+3,7 | 0,285+0,011
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Hiéu suit liposome hoa ciia liposome bao ché bang phwong phap
hydrat hoa film cao hon so véi liposome bao ché bang phwong phap
tiém ethanol (hinh 3.11).

120 q
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M Tiém ethanol  ® Hydrat héa film

Hinh 3.11. Hiéu sudt liposome héa ciia cdc mau liposome BBR bédo

ché theo hai phwong phdp tiém ethanol va hydrat héa film

Tién hanh danh gi4 gidi phong duge chat tir liposome bao ché
bang phwong phap tiém ethanol (ky hiéu mau FJ) va phuong phap
hydrat hoéa film (ky hiéu mau FH) cta 2 cong thirc c6 hiéu suit
liposome hoa cao gdm F16 va F19. Trong d6 cong thirc F16 va F19
c6 thanh phan theo ti 1¢ mol BBR : lipid : NaDC : a-tocopherol lan
lwuot146:9:2:0va8:9:2: 2. Lipid sir dung gdbm HSPC : DSPG
=4 : 6 (ti 1& mol) trong ca hai cong thirc. Két qua danh gia giai phong
dugc chét in vitro (hinh 3.13) cho thay toc do giai phong dugc chat
tir liposome bao ché biang phuong phap tiém ethanol nhanh hon tir
liposome bao ché bang phuong phap hydrat hoa film trong ca 3 méi
truong giai phong: acid hydrocloric pH 1,2, dém phosphat pH 4,5 va
dém phosphat pH 6,8. Trong moéi truong dém phosphat 6,8, kha nang
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kéo dai giai phong clia cic mau tiém ethanol (FJ16, FJ19) va céac
mau hydrat hoa film (FH16, FH19) lan luot 1a trén 12 gid va trén 24
gid. Mau F19 c6 hiéu sudt nap cao, kéo dai thoi gian giai phong duoc
chét twong duong vdi mau F16. Hon nira, mau F19 lai c6 ti 1é mol
duoc chit cao nén cong thic cua mau F19 duge chon dé thuc hién

cac nghién ctru tiep theo.

100 ne 100
R A [ = o - B
w g i R &
0 g o0
£ a | [
Q 60 4 / I o 60
‘@ o / —_—FH1E = g4 o—FH
o0 4 —_—— - S 4 ——f i1
o 4 // o—FH19 @ 40 A L
= FHa 3 : e 119
= % —e—dung dichBBR & Jung di
20 4 /¢ 9 g 20 ) =a=dung dich BBR
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Hinh 3.13. Phan tram gidi phong qua mang tham tich cia
dige chat tir liposome BBR bdo ché bang phwong phdp tiém ethanol
va hydrat héa film ¢ 3 méi truong gidai phéng ¢ 37 °C. A. Méi truong
dung dich acid hydrocloric 0,IN (pH = 1,2); B. Moi truong dém
phosphat pH4,5; C. Méi truong dém phosphat pH 6,8.
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3.4. NGHIEN CUU BAO CHE PROLIPOSOME BERBERIN

Két qua & muc 3.3.4 cho thay liposome bao ché bing phuong
phap hydrat héa film cho hiéu suat liposome hda cao, kéo dai thoi
gian giai phong dugc chat in vitro. Proliposome BBR bang phuong
phép bao hat, khi hoan nguyén, 16p bao dugc hydrat héa dé tao thanh
liposome ciing tuong tu nguyén ly hydrat héa film. Do d6, dé tai tiép
tuc nghién ciru bao ché proliposome BBR & dang rin dé khic phuc
nhuoc diém cua liposome (kém 6n dinh, khé nang cip quy mo),
dong thoi tang hiéu suat nap, kéo dai kha ning giai phong duoc chat
cua liposome pha lai tir proliposome trong duong tiéu hoa.

Cong thic F19 vira ¢6 ti 1& mol duoc chat cao, vira ¢6 hiéu suat
liposome héa cao va kéo dai giai phong duoc chit nén duoc lya chon
dé bao ché proliposome BBR véi chit mang |a manitol.

3.4.1. Panh gia anh hwéng mot sé yéu td vé cong thire va thong
s0 trong quy trinh dén dic tinh proliposome berberin

Két qua danh gia vé mat hinh thic cho thy théng sb téi wu dé
bao ché proliposome BBR quy mé 25 g/mé 1a nhiét do khi vao 45 °C,
téc do thoi khi 10 m3/h, &p suat phun 0,7 bar, téc do phun dich 1,5
ml/phut. Proliposome BBR tao ra co KTTP déu dan, bé mat chat
mang manitol dugc trang déu 16p film cua céc thanh phan tao
liposome.

Két qua vé& ham lugng dwoc chat ciia mau co ti 1é khéi lugng giita
thanh phan tao liposome (BBR, lipid, NaDC va o-TP) : manitol = 2:1
dat 14,7 + 1,0%.

Két qua vé danh gia KTTP va phan bé KTTP cua liposome tao
thanh tir proliposome BBR cua mau bao ché vai thong sé nhiét khi
vao 45 °C, toc do thdi khi 10 m¥h cé hiéu suat nap 87,3 + 1,5% -
87,8 +1,0%, KTTP tir 116,6 + 5,8 nm dén 123,5 + 10,8 nm.
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3.4.2. Panh gia mdt s6 dic tinh cia proliposome berberin
3.4.2.1. Bgc tinh ly hoa

Phé nhiéu xa tia X cho thdy, mau proliposome BBR bi mat pic
nhiéu xa dic trung cua BBR. Chtng to BBR da chuyén sang trang
thai vé dinh hinh,

Phé hdng ngoai cuaa proliposome BBR c¢6 mét s tin hiéu bi bién
mét hoic xuit hién voi cudng do thap. Piéu nay ching t6 BBR da
tuong tac véi cac nhdm chic cua cac phan khac trong cong thirc 1am
giam sy giao dong cua cadc nhdm chire dac trung.
3.4.2.2. Higu sudt qua trinh, khéi Iuweng riéng biéu kién

Ba mé proliposome berberin c6 hiéu suit trung binh dat 83,6 +
2,7%, khéi lwong riéng biéu kién trung binh 0,459 + 0,01 g/ml.
3.4.2.3. Khd ndng hydrat héoa

Trong moi truong acid hydrocloric 0,1N (pH 1,2), I6p film cua
proliposome BBR rat kho hydrat hoa dé tao liposome. Trong mdi
truong dém phosphat pH 4,5 va pH 6,8, 16p mang film duoc hydrat
hoa nhanh, tao ra nhitng tdi nho va phan tan ra méi truong.
3.4.2.4. Khd ndng gidi phéng dwoc chit

Trong vong 4 giod dau, phan trim giai phong duoc chéit cua
proliposome BBR & méi trwong acid hydrocloric pH 1,2, dém
phosphat pH 4,5 va pH 6,8 lan luot 13 24,98%, 70,28% va 60,81%.
Trong vong 12 gio, ti 1¢ ndy & 3 moi truong lan lugt 1a 50,90%,
87,62% va 81,51%. Trong méi truong pH 6,8, dugc chat kéo dai giai
phong dén 24 gio voi phan tram giai phong 83,64%.

3.4.3. Xay dwng cong thirc va quy trinh bao ché proliposome
berberin quy mé phong thi nghiém

Quy trinh bao ché proliposome BBR quy md 25 g/mé trén may
bao tang s6i Mini-Glatt duogc thuc hién véi cac thanh phan tao
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liposome gom BBR, a-TP, NaDC, HSPC, DSPG duoc hoa tan trong
dung méi (MeOH: CHCly) ti I¢ (2,5:1). Chat mang manitol dwoc cho
vao budng tao hat. Céc théng s6 quy trinh dugc cai dat nhu sau: nhiét
do6 khi vao 45 °C, téc d6 thdi khi 10 m¥h, téc do6 phun dich
1,5ml/pht, p suat phun 0,7 bar. Sau khi phun hét dich phun 1&n chét
mang, tiép tuc thdi khi néng 10 m%h vai nhiét khi vao 45 °C trong 1
gio dé siy kho proliposome BBR. Sy tiép trong tu siy chan khdng &
40°C trong 8 gio dé loai dung mai.
3.4.4. Nghién ciru ning cip quy md bao ché proliposome
berberin 200 g/mé

Thanh phan cong thic va cac budc quy trinh ¢ quy md 200 g/mé
trén thiét bi Diosna-Minilab dugc thuc hién tuong ty nhu quy mé 25
g/mé, chi khac nhau vé théng sé quy trinh. Thong sé quy trinh ¢ hai
quy m6 nhu ¢ bang 3.23.

Bang 3.23. C4c thdng sé quy trinh bao hat khi nang cap quy md

Thong s6 Quy md 25 g/mé | Quy md 200 g/mé
Nhiét gi6 vao (°C) 45 45

Ap suit phun (bar) 0,7 1,2

Téc do phun dich 1,5 45
(ml/phut)

Tdc do thoi khi (m3/h) 10

Toc do thdi khi (%) 45

Dic tinh proliposome bao ché ¢ quy md 200 g/mé

Proliposome BBR tao ra cd bé mit duoc trang I6p film ddng nhét,
KTTP déu dan. Hiéu suat qué trinh trén 80%, khéi lwong riéng biéu
kién cua proliposome berberin xap xi 0,46 g/ml, mét khéi luong do
lam kho du6i 5%, ham luong BBR tir 14-15%. Giai phéng duoc chat
tir proliposome BBR trong moi truong acid hydrocloric pH 1,2, moi
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truong dém phosphat pH 4,5 va dém phosphat pH 6,8 trong 24 gio
lan luot 12 48,52 + 0,93%, 97,11 + 0,29 % va 86,06 + 2,35%.
Liposome tao thanh tir proliposome BBR c¢é KTTP trung binh <
200 nm, phan bé KTTP < 0,5, hiéu suat liposome hda > 85%.
Dé xudt mét sé tieu chudn chdt lweng
Bang 3.27. D kién tiéu chudn chdt lwong cuia proliposome

BBR dura trén két qua 3 16 lién tiép

Chi tiéu Du kién tiéu chuin Phwong phap thir
Hinh thirc Hat mau vang. Cam quan
Mt khéi lwong do 1am kho <5,0 Theo Duogc dién Viét
(%) nam V, phu luc 9.6
Khéi lwong riéng biéu kién > 0,350 Theo Dugc dién Viét

(g/ml)

nam V, phu luc 9.13

Dbinh tinh

Séc ky dd cua mau thir
phai c6 1 pic cé thoi gian
luu tring vai thoi gian

lru cua pic BBR chuan

Sic ky long hiéu ning
cao

Ham luong BBR trong
proliposome (%)

13,5-16,5

Sic ky long hiéu ning
cao

Phan trim giai phong duoc

chat trong méi truong pH 6,8

Trong 1 gio dau: < 40%
Trong 4 gio dau: 50-65%
Sau 10 gio: >70%

Phép thtr giai phong
dugc chat qua mang
tham tich

Liposome BBR hoan nguyén
tir proliposome BBR:

+ KTTP trung binh

+ PDI

+ Hiéu suét liposome héa (%)

<500 (d.nm)
<0,5
> 70

Tén xa &nh sang dong
Phuong phap siéu loc
két hop vai ly tam
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3.4.5. Nghién ciru dd 6n dinh ciia proliposome berberin

Sau 6 thang bao quan & diéu kién thuc va didu kién 140 hoa cap
téc, proliposome BBR van giit dugc hinh thai va ciu tric bé mit.
Trang thai Iy hoa, mat khéi lwong do 1am kho hau nhu khéng thay
d6i. Ham luong BBR c6 thay dbi nhung van nam trong gidi han cho
phép. Giai phong dugc chat, KTTP va hiéu suat liposome hda cia
liposome tao thanh hau nhu khong thay ddi so véi ban dau.

Huong M9.007 p— Huong M11006 —

Print Mag: 39800x @ 51 mm 100 nm Print Mag: 39800x @ 51 mm 100 nm

5:15:59 p 10/14/21 HV=80.0kV 5:29:44 p 10/14/21 HV=80.0kV

TEM Mode: Imaging Direct Mag: 20000x TEM Mode: Imaging Direct Mag: 20000x
EMLab-NTHE EMLab-NTHE

A B
Hinh 3.34. Hinh thai cua liposome tgo thanh ti proliposome BBR
sau 6 thang bao quan ¢ diéu kién thue (4) va diéu kién LHCT (B)
quan sat duwdi Kinh hién vi dién tir truyén qua (TEM), dé phéng dai
20.000 lan

3.5. PANH GIA SINH KHA DUNG IN VIVO CUA LIPOSOME
BERBERIN

Két qua vé danh gia SKD in-vivo cho thdy gia tri cac thong sé
dugc dong hoc ¢ giai doan hp thu & nhém uéng liposome BBR cao
hon dang ké so véi nhom udng hdn dich quy u6¢ BBR (Crmax Ca0 gap
2,46 1an, AUCo.351 cao gap 6,28 1an, AUCo... cao gap 5,53 lan).
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Hinh 3.35. Puong biéu dién nong dé trung binh BBR trong
huyét tiong chudt theo thoi gian cua nhém uéng hon dich quy wéc
BBR va nhom udng liposome BBR liéu firong dirong 100 mg/kg

3.6. PANH GIA TAC DUNG HA LIPID MAU NQI SINH CUA
LIPOSOME BERBERIN

Két qua danh gia tac dung lam giam lipid méu noi sinh cua
liposome BBR cho thiy liposome BBR véi liéu twong ting BBR 50
mg/kg can ning c6 tac dung lam giam 2 chi sé lipid mau trén chuot
nhit véi LDL-C giam 54,1% (p <0,01) va TG giam 37,6% (p <0,05)
so vai 16 ching bénh. Liposome BBR véi lidu tuong duong BBR
100 mg/kg lam giam ca 3 chi s6 TC, LDL-C va TG véi muc giam
1an luot 12 15,8 % (p < 0,05), 57,0% (p < 0,01), 38,2% (p < 0,05).
BBR nguyén ligu véi liéu 100 mg/kg chua lam giam cac chi s lipid
mot cach co ¥ nghia thong ke.

Chuong 4. BAN LUAN

4.1. VE NGHIEN CU'U TIEN CONG THU'C

Két qua nghién ctru cho thiy BBR ton tai ¢ dang két tinh, c6 cac
dao ddng ctia cac nhom chirc déc trung, o tinh phat huynh quang tu

nhién va c6 dinh hp thu UV-Vis cuc dai trong méi truong nude va
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ethanol 1an luot & budc song 343 nm va 350 nm. BBR khéng tuwong
ky véi tac dugc trong diéu kién bao quan. Cac két qua nay giup xay
dung dugc phuong phap phi hop trong danh gia san pham bao ché.
4.2. VE BAO CHE VA DANH GIA LIPOSOME BERBERIN

Diém méi ciia trong thiét ké cong thic liposome BBR 1a str dung
2 loai lipid c6 nhiét chuyén pha cao hon nhiét d¢ co thé HSPC va
DSPG v6i ti 18 4:6 dé vira 1am ting do 6n dinh cua liposome trong
duong ti€u hoa, vira tang hiéu sut nap dugc chét. Ngoai ra, trong
cong thirc con sit dung NaDC va o-tocopherol nhiam lam giam
KTTP, ting hiéu suat nap, dong thoi chdng ro ri duge chat va tranh
su tac dong ctia mudi mat trong duong tiéu hoa.

KTTP cua liposome BBR dugc danh gia bang k¥ thuit tan xa anh
sang dong va phan tich vét hat giup danh gia nhanh va chi phi thép.
Hé kinh hién vi ciing dugc st dung dé danh gia dong thoi kich thudc,
hinh thai va ciu trac cua liposome. Hiéu sut nap dugc danh gid
bang k¥ thuat siéu loc 14 bién phap nhanh va c6 d6 lap lai cao.

43. VE BAO CHE VA DANH GIA PROLIPOSOME
BERBERIN

Cong thirc bao ché liposome BBR t6i uvu F19 duoc chon dé bao
ché proliposome BBR. Chit mang manitol dé tan trong nudc dé dé
tao hdn dich liposome. Proliposome dugc bao ché bang phuong phap
bao hat 1a phuong phép méi, chua timg duge cong bd dung bao ché
proliposome BBR, thuan lgi cho mé rong quy mo.

Két qua danh gia kha nang hydrat hoa va giai phong duoc chat tir
proliposome cho thiy trong méi trudng acid da day, kha ning hydrat
hoa kém, ti 1& dugc chit dwoc giai phong rit thap, ching to
proliposome bén trong méi truong nay va khic phuc dwgc nhuoc

diém ctia liposome d& bi pha v& cdu triic trong méi truong da day.
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44. VE PANH GIA SINH KHA DUNG IN-VIVO CUA
LIPOSOME BERBERIN

Két qua danh gia SKD cua liposome BBR trén chudt cong cho
thiy nong do Cmax V& AUCo.36n clia nhém chudt udng liposome BBR
cao hon nhéom chuot uéng BBR tu do, ching t6 BBR khi nap vao
liposome dugc hip thu t6t hon so véi dang tu do vi kéo dai giai
phong dugc chét, tang tinh thdm qua niém mac rudt.
4.5. VE PANH GIA TAC DUNG HA LIPID MAU NQI SINH

Két qua danh gia tac dung ha lipid mau ndi sinh trén chudt nhat
cho thay liposome BBR c6 kha ning lam giam lipid mau t6t hon so
vdi BBR tu do. Su khéc biét nay do liposome BBR ¢6 SKD cao hon
nén dat dugc ndong do BBR du dé 1am déo nguoc qua trinh e ché
biéu hién cua thu thé LDL gdy ra boi poloxamer 407. Do do,
liposome BBR lam ting qua trinh thuc bao LDL.

KET LUAN VA PE XUAT

KET LUAN
1. Pi xdy dung cong thirc va quy trinh bao ché liposome BBR va
proliposome berberin & quy mé phong thi nghiém

Trong ndi dung thuc nghiém cua luén an, liposome BBR da duoc
bao ché bing phuong phéap tiém ethanol va hydrat héa film. Thanh
phan céng thirc cdu tao nén liposome gdm BBR, a-TP, NaDC va
lipid véi ti I¢ mol BBR : a-TP : NaDC : lipid=8:2:2: 9. Trong d6
lipid gdom HSPC va DSPG véi ti 1é¢ mol HSPC : DSPG = 4 : 6. Cu
tric va déc tinh cua liposome BBR dd dugc danh gia. Liposome
BBR bao ché duoc c6 KTTP nhé (KTTP trung binh < 200 nm), phén
bd KTTP hep (PDI < 0,3), hiéu suét liposome hoa cao (>85%), kéo
dai giai phong dugc chét trong méi truong pH 6,8 trén 24 gio (dbi
v6i liposome bao ché bang phuong phap hydrat héa film).
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Cong thirc va quy trinh bao ché proliposome BBR bang phuong
phap bao hat trén thiét bi bao ting s6i da dugc xay dung nham ting
d6 6n dinh, thuan loi trong m& rong quy mod va hudng t6i ing dung
vao dang thudc dung qua dudng udng. Thong sb quy trinh bao ché
proliposome BBR quy mé 200 g/mé trén thiét bi bao ting s6i duogc
Ivra chon gém nhiét gi6 vao 45 °C, ap suat dau sung phun 1,2 bar, tde
d6 phun 4,5 ml, tbc do thdi khi 45%. San pham bao ché dat yéu cau
vé d6 6n dinh cac ddc tinh nhu hinh thic, ham luong, giai phong
duoc chét kha ning tao thanh liposome sau thoi gian bao quan 6
thang & diéu kién thuc va l3o hoa cap tdc. Proliposome BBR sau khi
phan tdn vao nudc tao ra liposome BBR c6 dic tinh tuong tu nhu
liposome bao ché bang phuong phap hydrat hoa film nhung c¢6 ham
lugng duoc chit cao hon va khic phuc dugc nhuogc diém kém 6n
dinh cua liposome.

2. P danh gia dwoc sinh kha dung dwong udng cia liposome
berberin va tac dung ha lipid mau ndi sinh ciia liposome BBR
trén dong vat thwe nghiém

Két qua danh gid SKD cua liposome BBR trén chudt céng cho
thdy ring hé mang duoc chat liposome c6 kha ning cai thién SKD
ctia BBR ding dudng udng (Cmax ting 2,46 1an, AUCo.36n ting 6,28
lan, AUCy.. tang 5,53 1an).

Liposome BBR tao thanh tir proliposome BBR véi lidu tuong tmg
BBR 50 mg/kg can ning cé tac dung lam giam 2 chi s6 lipid mau
trén chudt nhat dugc giy tang cholesterol mau ndi sinh voi LDL-C
giam 54,1% (p <0,01) va TG giam 37,6% (p <0,05) so véi 16 chung
bénh. Liposome BBR véi liéu twong duong BBR 100 mg/kg chudt
lam giam ca 3 chi s6 TC, LDL-C va TG vé6i muc giam lan luot 1a
15,8 % (p < 0,05), 57,0% (p < 0,01), 38,2% (p < 0,05). Trong khi do,
BBR ty do véi liéu 100 mg/kg khong lam giam cac chi s cholesterol
va triglycerid mét cach c6 y nghia thong ké.

DPE XUAT
- Tiép tuc ning cip quy mé bao ché proliposome BBR
- Nghién ctru dua proliposome BBR vao dang bao ché.
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