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Abstract: The poor solubility of rutin leads to poor bioavailability. The present study is aimed to
increase the solubility and bioavailability of rutin using solid dispersion technique. The solid
dispersions of rutin were prepared by spray-dried method using B-CD, HPMC E6, HPMC E15, PVP
K30, SLS, poloxamer 188 and Tween 80 as carriers. The interaction of rutin with the carriers was
evaluated by using methods such as dissolved measurement, Fourier-transformation infrared
spectroscopy (FTIR), differential scanning calorimetry (DSC), and X-ray diffraction (XRD). The
optimization of formulation was carried out by using Central Composite Face design. Independent
variables include PVP K30/rutin ratio, Tween 80/rutin ratio, inlet air temperature, and feed flow
rate. Dependent variables are the dissolution and product yield. The optimized preparation
conditions for rutin solid dispersions were obtained as PVP K30: rutin at a ratio of 5.77, Tween 80:
rutin at a ratio of 0.14, inlet temperature of 110.05, flow rate of 1370.9 ml per hour. The results of
this study indicate that the solid dispersion of rutin increases significantly the dissolution of rutin in
comparison with rutin. The results of the DSC and XRD studies prove the state transition of rutin
from crystalline to amorphous.
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Tém tit: Rutin c6 do hoa tan kém do d6 sinh kha dung duong udng thap. Muc dich ctia nghién ciru
nay nham ting do tan va sinh kha dung ciia rutin bang cach tao hé phan tan ran cua rutin. Hé phan
tan cua rutin duge bao ché bang phuong phap phun siy sir dung cac chat mang la f-CD, HPMC ES,
HPMC EI5, PVP K30, SLS, poloxame 188 va Tween 80. Tuong tac cua rutin voi chat mang dugc
danh gia bang cac phuong phap nhu do d6 hoa tan, pho hong ngoai, phén tich nhiét quét vi sai va
nhiéu xa tia X. Nghién ctru ciing tién hanh t6i wu hoa bang thlet ké hop tir tai tim. Céc bién dau vao
1a ty 1€ PVP K30/rutin, Tween 80/rutin, nhiét do dau vao, téc do phun dich. Cac bién dau ra la do
hoa tan, hiéu suét phun séy. Diéu kién bao ché hé phén tan rén rutin da duoc t6i wu nhu sau: ty 1é
PVP K30/rutin 14 5,77; ty I& Tween 80/rutin 12 0,14; nhiét ¢ dau vao: 110,05°C va téc do bom dich
1a 1370,9 ml/gid. Két qua nghién ctru cho thdy hé phén tan rin cia rutin di cai thién d6 hoa tan dang
ké so véi rutin. Phd DSC va XRD da chimg minh rang rutin di chuyén tir trang thai két tinh sang vo
dinh hinh.

Tir khoa: Rutin, hé phan tan rén, phun séy, PVP K30, 0 hoa tan.

1. Pat van dé

Rutin 1 thanh phan hoa hoc chinh trong nu
hoa hoe ¢6 rat nhiéu tac dung tot ddi v6i co thé
nhu chéng oxy hoa, ting do bén thanh mach,
chbng viém, ha huyét ap, giam md mau ...[1].
Tuy nhién, do dic tinh phan tir 16n, kho tan dan
t6i sinh kha dung theo dudng udng cua rutin
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thap, khé dap ung dugc cac hiéu qua 1am sang
nhu mong mudn [2].

Heé phan tan ran 1a hé phan tan mot hay nhiéu
dugc chit trong chit mang ran dugc ché tao bang
phuong phap dun chay, dung méi hay dun chay
- dung mdi [3]. Trong d6, duoc chét it tan duoc
phan tan vao trong chit mang va ton tai dudi
dang cac phan tir riéng bi€t, cac hat v dinh hinh,
hodc cac hat tinh thé. Hién nay cé rt nhiéu
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phwong phap dé bao ché hé phan tan ran nhu dun
chay, nghlen dung dung mdi si€u téi han, phun
sdy, boc hoi dung méi, dun néng chay, ki thuat
dong kho... [4, 5].

Ngay nay, hé phan tan ran (HPTR) dugc bao
ché bang phuong phap sdy phun 1a mot trong
nhimg phuong phap dang dugc quan tdm voi
nhiéu vu diém nhu sy boc hoi dung méi rat
nhanh tao ra bot phun say cé kich thuéc tiéu
phan (KTTP) nho, d6 xdp cao, duoc chét chuyén
tir trang thai két tinh sang trang thai vo dinh hinh
gilp cai thién d6 hoa tan cua dugc chat, ting sinh
kha dung. Ngoal ra bao ché bing phuong phap
phun siy d& nang cip quy mo san xuit I6n do
tinh lién tuc cua qua trinh say phun, gia thanh
hop 1y [6].

Do viy v&i mong mudn cai thién do hoa tan
cua rutin, chung t6i tién hanh thuc hién nghién
ctru bao ché va danh gia hé > phan tan ran cla rutin
bang phuong phap phun siy.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Rutin (Trung Qudc); polyvinylpyrrolidon
(PVP) K30, hydroxypropyl methylcellulose
(HPMC) E6, HPMC E15, natri lauryl sulfat
(SLS), ethanol 96% (Trung Qudc), poloxame
188 (Puc), B-Cyclodextrin (B-CD), Tween 80
(M%), nude tinh khiét (Viet Nam).

T4 duoc va hoa chit déu dat tiéu chuan duoc
dung hodc tinh khiét phén tich.

Rutin chuan 88,2 % do Vién Kiém Nghiém
Thudc Thanh phé H6 Chi Minh cung cip.

2.2. Thiét bi

May do quang UV-2600 Shimadzu (Nhat
Ban), can sdy ham am XM 60-HR (Precisa), may
ly tam EBA 21 (Puc), may thir d hoa tan DRS
(An Do), thiét bi phun siy tang s6i Shanghai YC-
015 (Trung Qudc), may khudy tir gia nhiét C-
MAG IKAMAG HS-7 (Puc), may siéu am
Ultrasonic  Cleaners AC-150H MRC Ltd
(Isareal), may do phd hong ngoai FTIR-600
(My), may do nhiéu xa tia X D8 Advance-

Brucker (Dtic), may phén tich nhiét quét vi sai
Mettle Toledo AB 204S (Thuy Si).

2.3. Phwong phap nghién curu

Phuong phap bao ché hé phan tan ran cta
rutin bang phuong phap phun sy

Rutin va chat mang (PVP K30, HPMC EB,
HPMC E15, B-CD, SLS, poloxame 188, Tween
80) vai cac ty 1€ khac nhau trong cong thirc dugc
hoa tan trong dung moi ethanol 96% & 70°C. Sau
d6 loai dung méi bang phuwong phap phun sy
v6i cac thong sd ki thut nhu sau: nhiét 6 khi
dau vao 90 -130°C; ap lyc sting phun 3,5 atm; tde
d6 phun dich 1000 - 1400 ml/gio, toc d6 thoi khi:
800 lit/gio. San pham thu duoc bao quan trong
binh hut 4m ¢ nhiét do phong.

Phuong phap xac dinh hi¢u suat phun say

Hiéu suit phun siy duoc tinh theo cong thirc:
H=(m1/m2) x 100 (%)

Trong d6: my: khdi lugng HPTR rutin thu
dugc (g)

m2: khdi lwong chit tan c6 trong
dich phun sy (g).

Phuong phéap danh gia hé phan tan ran

Pinh lwong: rutin trong hé phan tan rin
duogc dinh luong bang phuwong phap do quang &
budc song cuc dai Amax= 257 nm.

Ham am: Xac dinh theo phuong phap mat
khéi lugng do lam kho. Tién hanh trén cén xéac
dinh ham 4m nhanh, nhiét d6 do mau la 105°C.

Panh gia d6 hoa tan in vitro:

Tién hanh thir d6 hoa tan trén thiét bi canh
khudy véi thong sb sau:

- Tc d6 canh khudy: 100 + 2 vong/ phut

- Nhiét d0 méi trudng hoa tan 37°C + 0,5°C

- Mbi truong hoa tan: 900 ml nudce tinh khiét

- Khéi lwong mau thir: cdn mot lugng mau 1a
bot rutin hoac bot HPTR tuwong ung voi 0,6 g
rutin.

Cho cac mau thir vao cde c6 chira moi truong
hoa tan, cho may hoat dong. Sau cac khoang thoi
gian 5, 10, 15, 30, 60 phut hit mau thir dem dinh
lwong. Mdi 1an hat chinh x4ac 10 ml dung dich
thir sau d6 bd sung ngay bang 10 ml nudc tinh
khiét vao cdc thir 46 hoa tan; dung dich thir hoa
tan hat ra dugc loc qua mang cellulose acetat
0,45 pm rdi dem dinh luong bang phuong phap
do quang.
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Ham luong rutin da hoa tan & lan tht n duoc
tinh theo cong thirc nhu sau:
n-1.,
Ci=Cut ) xC

t=1

Trong d6: Cy: ndng d6 rutin da hiéu chinh &
lan hat thi n (ug/ml)

Cro: néng d0 rutin dinh lugng dugc & 14n hat
thir n (ng/ml)

Vo: thé tich dich hoa tan da hat (ml)

V: thé tich méi trudng hoa tan (ml)

M&i miu thir 1am 3 1an 1ay két qua trung binh.

Phwong phap do nhiét quét vi sai DSC: Sir
dung dia nhom chira mau 40 ul, duc thing nép,
khéi lvong miu khoang tir 3 — 7 mg. Nhiét do
quét tir 50 — 300°C, téc do gia nhiét 5°C/phut.
Trong qué trinh thtr, thoi khi nitrogen véi luu
luwgng 50 ml/phut.

Phuong phap do quang phd hong ngoai IR:
Lay khoang 5 -10 mg mau da lam kho, tron déu
va nghién min véi KBr, khi dugc hdn hop dong
nhat dem dap thanh vién mong. Tién hanh quét
phd véi vién nén thu duoc.

Phuong phép do nhiéu xa tia X: Mau duoc
giit trong bo gitt mau va dua vao thiét bi. Quét

miu tr goc 5°-50° véi tbe d6 quay goc 6 =
10°/phut, nhiét do 25°C

Phurong phdp thiét ké thi nghiém va t6i wu
hoa cong thiec

B6 tri thi nghiém bang phian mém MODDE
8.0 (Umetrics Inc, USA) dé thiét ké thi nghiém
¢b dién mot cach ngau nhién dya trén nguyén tic
hop tr tai tam. St dung phén mém Form rules
v2.0 (Intelligensys Ltd, UK) dé phan tich cac yeu
t6 anh huong cua cac bién dau vao va cac blen
dau ra. Phan mém INForm v3.1 dugc dung dé toi
uu hoa cong thirc.

3. Két qué nghién ciru

3.1. Khdo sdt sw anh hwéng cia chdt mang toi
kha nang hoa tan cua rutin

Tién hanh bao ché HPTR cua rutin bang
phuong phap phun sdy v6i cac chit mang khéc
nhau la B-CD, PVP K30, HPMC E6, HPMC
E15. Két qua thir 46 hoa tan cia HPTR nhu trong
bang 1, bang 2, bang 3, bang 4.

Bang 1. Két qua thir 46 hoa tan cua rutin tir HPTR sir dung céc ty 16 chit mang PVP K30 khac nhau (n=3)

Phén trim rutin d3 hoa tan

Thoi gian
(pht) Rutin Ty 1€ rutin: PVP K30
1:1 1:2 1:5 1:10

5 10,58 £1,32 33,23+ 2,57 38,33+2,43 4513+ 2,73 44,56 + 3,27
10 11,10 + 2,13 40,77 £ 3,13 47,98 £ 2,33 57,41 £ 3,02 54,10 + 3,02
15 11,75+ 1,78 46,41+ 2,78 51,04 + 2,50 59,88 + 3,52 56,77 £ 2,43
30 12,08 + 1,28 52,57 + 2,16 54,99 + 3,10 60,75 + 2,62 58,07 + 2,41
60 12,17+ 2,11 54,25 + 3,02 56,14 + 2,60 61,86 + 3,12 59,17 £ 2,29

Bang 2. Két qua thir 46 hoa tan cua rutin tir HPTR sir dung céc ty 16 chit mang B-CD khac nhau (n=3)

Phén trim rutin d3 hoa tan

Thoi gian T9 16 rutin: p-CD
‘ . y 1é rutin: -

(phc) Rutin 11 12 15 110

5 1058+132  2662+307  3576%203  3817%315 48,45 + 3,27
10 11104213  27.79+324  4448+327  48.70+236 5181 +3.17
15 1175+178  3043+305  4425+247 50,87 +426 52.21 + 2,63
30 1208+128  3048+310  4970+320 51,94 %352 55,05 + 2,31
60 1217+211 31444290  5016+293  5434+265 56,35 + 2,36
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Béng 3. Két qua thir 46 hoa tan cta rutin tir HPTR st dungcac ty 1¢ chit mang HPMC E6 khac nhau (n=3)

Phén trim rutin d3 hoa tan

(Tlﬂ)gian . Ty 16 rutin: HPMC E6

P Rutin 11 12 15 1:10

5 1058+132  1223+223  1381+315 17,08 +4,37 18,84 + 2,75
10 11,1042,13  13,94+224  17,81+322 20,78 +2,58 22,61 + 2,52
15 11,75+1,78  1543+205  1824+360 22,47 +2,64 22,67 + 2,54
30 12,08+1,28  3048+230  3370+313 44,89+ 2,37 45,72+ 2,31
60 1217+211  31,44+255  41,16+259  47,63+3,56 51,99 + 2,46

Bang 4. Két qua thir d6 hoa tan cua rutin tir HPTR sir dung cac ty 1¢ chit mang HPMC E15 khac nhau (n=3)

Phén trim rutin d3 hoa tan

Thoi gian
(phut) RUtiN Ty 1€ rutin: HPMC E15
1:1 1:2 1:5 1:10

5 10,58 + 1,32 14,23 + 2,68 15,47 + 2,45 20,59 + 1,58 21,84 + 3,67
10 11,10 + 2,13 17,94 + 2,48 18,49 + 2,52 23,96 + 2,16 24,61 + 3,52
15 11,75+ 1,78 19,43 £ 2,47 21,44 £ 3,60 2493 %1,79 26,67 £ 3,45
30 12,08 + 1,28 35,48 + 2,69 43,70 £ 3,13 46,93 + 2,48 48,72 £ 3,41
60 12,17+ 2,11 41,44 + 2,83 45,16 + 2,59 51,71+ 3,11 54,99 + 3,34

Két qua cho thay cac HPTR véi cac chét
mang va cac ty 1¢ khac nhau (PVP K30, B-CD,
HPMC E6 va HPMC E15) déu lam ting mirc do
va tbc d6 hoa tan cua rutin nguyén liéu, ting gip
tir 3 t6i 6 1an sau 30 phut thir d6 hoa tan.

Mic d6 va tde do hoa tan cia rutin véi chat
mang la PVP K30 cao hon so véi HPTR cua cac
chat mang khéac & cung ty 16 & ngay trong 5 phut
thur hoa tan (p < 0,05). Ty 1€ rutin/PVP K30 la
1/5 ¢b @6 hoa tan cao nhét trong cac cong thirc
khao sat. Do vay ty Ié rutin:PVP K30 1a 1:5 dugc
Iira chon str dung trong cac nghién ctru tiép theo.

Nhin chung, khi ting ty 1& chat mang thi tc
d6 hoa tan ctia HPTR rutin tang. Nguyén nhén la

do khi ting lugng chit mang thi thi ting kha
ning thim w6t ctia mdi truong 1am ting d6 hoa
tan ctia rutin [7]. Cac chat mang duoc sir dung la
cac polyme than nudc c6 vai tro lam tang d6 tan
va toc d6 hoa tan cho rutin.

3.2. Khdo sat anh hwéng ciia chat dién hoat ding
trong hé phan tan ran dén kha nang hoa tan cua
rutin

Bao ché HPRT lan luot v6i 3 CDH khéc
nhau 1an lugt 1a Tween 80, Poloxame 188, natri
laurylsufat (SLS) véi ty 1€ rutin/PVP K30/CDH
1a 1/5/0,1. Két qua duogc trinh bay & bang 5.

Bang 5. Két qua thir d6 hoa tan ciia rutin tir HPTR sir dung cac CDH khéac nhau (n=3)

Phén trim rutin d3 hoa tan

Thoi gian - -
(phuit) Rutin: PVP K30 Rutin: PVP K30: CDH = 1/5/0,1
=15 Poloxame 188 Tween 80 SLS

5 45,13+ 2,73 46,34 + 2,54 48,57 + 3,10 54,16 + 2,43
10 57,41 + 3,02 52,32 + 3,41 58,32 + 2,76 61,30 £+ 3,22
15 59,88 + 3,52 60,43 +2,12 62,80 + 2,36 63,92+ 1,43
30 60,75+ 2,62 62,79 + 1,56 66,61 + 1,83 64,07 £ 2,94
60 61,86 + 3,12 65,65+ 1,25 67,99 £ 2,15 66,14 + 3,45
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Két qua bang 5 cho théy tét ca cac chat dién
hoat Poloxame 188, Tween 80, SLS déu lam
tang muc do va tdc do hoa tan cuia HPTR. Trong
d6, st dung poloxame 188 trong HPTR c6 do
hoa tan thap hon so v6i HPTR sir dung Tween
80 va SLS.

HPTR st dung Tween 80 va SLS cho d06 tan
va tbc do hoa tan gan nhu nhau. Tuy nhién do
SLS 1a chét dién hoat ion, c6 kha nang gy ra doc
tinh cao, vi vy lya chon CDH khong ion hoéa la
Tween 80 cho nhing nghién ctru tiép theo.

Chét dién hoat da dugc phdi hop vao HPRT
véi myc dich tang sy thdm w6t cia moi truong
v6i duoc chat, ngan can qué trinh két tua duoc
chat do hién tuong qua bio hoa bang cach tao ra
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chu triic micell bao boc 1ay duge chat. Ngoai ra
chat dién hoat con c6 vai tro gitip HPTR 6n dinh
hon, vi HPTR trong qué trinh bao ché va bao
quan DC s& chuyén tir trang thai vo dinh hinh
sang két tinh 1am giam d¢ tan va toc do hoa tan
dan téi giam sinh kha dung, day 1a van dé 16n
nhat d6i voi HPTR [8]. Tween 80 la CDH khong
ion hoa duogc lua chon vi ¢6 ddc tinh thép.

3.3. Thiét ké thi nghiém

Dua vao cac két qué khao sat so bo, tién hanh
thiét ke thi nghiém vdi cac bien doc lap va phu
thudc dugc trinh bay nhu bang 6 va bang 7.

Bang 6. Ki higu va cac muc cua bién doc lap

T P . MI’I(.: Mtc co Mﬁc
Tén bién dinh lugng Ki hiéu Pon vi dudi ban (0) trén
(-1) 1)
Ti 1€ PVP K30/rutin X1 - 3 5 7
Tilé Tween 80/rutin X2 - 0,05 0,10 0,15
Nhiét d6 dau vao X3 °C 90 110 130
Toc d6 bom dich X4 ml/gio 1000 1200 1400
Bang 7. Ki hiéu va cac mirc cua bién phu thudc
Bién phu thudc Ki hiéu Pon vi Yéu cau
Pha:in tram rutin giai phong sau 5 phat Ys % >Max
Phan tram rutin giai phong sau 15 phut Yis % ->Max
Hiéu suét H % >Max
Bang 8. Thiét ké thi nghiém cho hé phan tan rin rutin
CT X1 X2 X3 X4 CT X1 X2 X3 X4
1 -1 -1 -1 -1 15 -1 +1 +1 +1
2 +1 -1 -1 -1 16 +1 +1 +1 +1
3 -1 +1 -1 -1 17 -1 0 0 0
4 +1 +1 -1 -1 18 +1 0 0 0
5 -1 -1 +1 -1 19 0 -1 0 0
6 +1 -1 +1 -1 20 0 +1 0 0
7 -1 +1 +1 -1 21 0 0 -1 0
8 +1 +1 +1 -1 22 0 0 +1 0
9 -1 -1 -1 1 23 0 0 0 -1
10 +1 -1 -1 +1 24 0 0 0 +1
11 -1 +1 -1 1 25 0 0 0 0
12 +1 +1 -1 +1 26 0 0 0 0
13 -1 -1 +1 1
14 +1 -1 +1 +1 27 0 0 0 0
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Bang 9. Két qua thir d6 hoa tan sau 5 va 15 phut caa cac HPTR rutin va hiéu suat phun siy

cT Ys(%) Y15(%) H(%) cT Ys(%) Yis(%)  H(®%)
1 47,37 57,60 36,05 15 50,69 62,43 39,88
2 50,48 62,57 52,24 16 50,18 63,44 51,66
3 51,69 61,75 37,24 17 53,05 63,04 35,24
4 52,78 64,37 54,48 18 55,11 64,60 46,42
5 4535 58,89 36,54 19 51,51 62,80 40,83
6 49,51 60,74 43,79 20 53,57 63,20 42,52
7 48,69 59,29 35,90 21 55,24 65,16 45,56
8 50,63 65,76 41,90 22 54,23 64,82 36,23
9 50,24 60,13 39,51 23 55,12 65,07 35,90
10 50,91 61,71 53,89 24 55,30 65,88 40,33
11 49,66 60,67 42,23 25 57,42 66,67 44,10
12 54,87 64,70 54,66 26 56,21 67,38 42,70
13 49,57 60,29 39,88

27 55,72 67,50 43,28
14 47,47 58,07 51,18

Str dung phan mém MODDE 8.0 dé thiét ké
thi nghiém theo thiét ké hop tir tai tim, voi 4 bién
dau vao cho 24 thi nghiém va 3 thi nghiém & tim
dugc trinh bay ¢ bang 8. Két qua dugc trinh bay
trong bang 9.

Xt Iy bang phan mém FormRules v2.0. Dit
liéu phén tich bang ANOVA cho két qua gia tri
Ragi? cia cac bién dau ra nhu trong bang 10.

Bang 10. Gi4 tri Rag? ctia c4c bién dau ra

Cac bién Ys Yis H
dau ra

Gia  tri 0,88 0,81 0,98
Ragi®

Két qua cho thay cac gia tri Rag? ¢ tat ca cac
bién dau ra déu lon hon 0,8. Nhu vdy phuong
trinh héi quy c6 thé md ta mbi tuong quan cua
c4c bién dau vao va cac bién dau ra.

Panh gia anh huong cua cac bién doc 1ap dén
bién phu thude:

Hinh 1 va 2 cho thay khi ty 1& PVP K30/rutin
tir 3 18n 5 thi phan tram rutin hoa tan sau 5 va 15
phut ty 1¢ thuan vai ty 1€ PVP K30/rutin; Ngugc
lai trong ty 18 PVP K30/rutin tir 5 1&n 7 thi phan
tram rutin hoa tan sau 5 va 15 phat ty I¢ nghich
V6i rutin; Didu nay c6 thé do rutin chi hoa tan tot
nhét khi ty 1¢ PVP K30/rutin 1a 5, khi tang ty 1&
PVP K30/rutin thi c6 thé PVP K30 s& canh tranh

dung méi hoa tan véi rutin do vay lam giam kha
nang hoa tan cia rutin trong nudc.

Y5
55.67

54.2

52.74

51.28- 4 '
W

49.81-

48.35-.__

To0s T T 45

S 5.
Tweenfr-mﬂ. 0.13 - 6.2 PVP/Rutin
0.15 7

Hinh 1. Mt dép biéu dién sy anh huong ciia X1 va
X2 dén Y5 (X3 va X4 tai tam).

009 T e 5 %8
0.11 ! )
Tween/Ruuri g 13 - 6.2 PVP/Rutin
015 7

Hinh 2. Mt dép biéu dién sy anh huong ciia X1 va
X2 dén Y15 ( X3 va X4 tai tam).
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Phan trdam hoa tan rutin sau 5 va 15 phut ting
khi ty I¢ Tween 80/rutin tang, tuy nhién khi tang
ty 1 I6n hon Tween 80/rutin 0,1 thi kha nang hoa
tan cua rutin lai giam.

48.39-
43.31
38.23-

33.15—

Nhiet doﬂ:um 62
130 7

Hinh 3. Mt dap biéu dién sy anh huong ciia X1 va
X3 dén H ( X2 va X4 tai tam).

Hinh 3 cho thay hiéu suit phun siy ty &
thuan véi ty 1¢ PVP K30/rutin va ty 1€ nghich véi

nhiét d6 dau vao. Nguyén nhan c6 thé do khi ting
ty Ié PVP K30/rutin hozc giam nhiét do dau vao
thi kich thudc tiéu phan cta bot phun sdy ting,
do d6 bot it bi cudn theo khi thdi ra ngoai moi
truong hon nén 1am tang hiéu suat.

Két qua ti wu cong thirc va mot s thdng s6
ctia qué trinh phun siy bang phan mém INForm
3.2 nhu sau: ty I¢ PVP K30/rutin 1a 5,77; ty 1¢
Tween 80/rutin 12 0,14; nhiét d6 dau vao la
110,05°C, tc d6 bom dich 1370,9 ml/gio.

3.4. Khdo sat mét s6 dgc tinh HPTR rutin bao
che theo cong theic toi wu

Tién hanh bao ché HPTR rutin theo cong
thire t6i wu. Panh gia mot sb dic tinh cia HPTR,
két qua thu dugc nhu sau:

Ham am: 4,58 + 0,12 %.

P9 hoa tan in vitro: d6 hoa tan cua HPTR
rutin theo cong thic t6i wu duge duoc so sanh
v6i mau rutin nguyén lidu. Két qua thar do hoa
tan dugc trinh bay ¢ bang 11.

Bang 11. B¢ hoa tan caa rutin va HPTR cua rutin sau 5 va 15 phat thu (n=3)

Mau % rutin giai phong sau 5 phut % rutin giai phdng sau 15 phat
Rutin 10,58 £ 1,32 11,75+ 1,78
Theo CT t6i uu 54,89 65,22
Du doan cua INForm 54,25 + 0,95 63,47 £ 2,21
Két qua cho thay d6 hoa tan cia HPTR rutin \ Al WV [ m f"‘w‘”\lﬂ’"/
cao gap 5,13 lan rutin nguyén liéu sau 5 phut, i o Wr \N WM ﬁf 5
con sau 15 phat thi cao gap 5,40 lan. D4 thi hoa 'N VL L q\} ;
tan cua hé phan tan ran rutin theo cong thic toi SLE RN
vu va dy doan khac nhau khong c¢6 y nghia théng T W o \ mﬂ,\wﬂ@ )
EE : g

ké (p > 0,05).

Phé hong ngoai (FTIR):

Phé hong ngoai ciia rutin c6 dinh hap thu dac
trung cho lién két O-H tai s6 séng 3412,08 cm'*
. Ph6 hdng ngoai cua hé phan tan ran cua rutin
cho thay cac pic hap thu caa nhém hydroxyl (O-
H) dich chuyén sang budc séng thip hon: tir
3412,08 cm! sang 3396,64 cmt. Két qua trén
cho thay c6 su dich chuyén sé séng nhém —OH
cua rutin ching to da c6 su hinh thanh lién két
hydro giira rutin véi chat mang.

A U ' || '
f
Hinh 4. Phé hdng ngoai cua rutin va hé phan tan ran
cua rutin.

- Phén tich nhiét quét vi sai (DSC):

Gian d6 nhiét cua rutin c¢é cac pic thu nhiét
102,96°C; 140,54°C; 166,52°C; 188,95 °C. So
sanh phd nhiét quét vi sai cua hé phan tan ran
rutin so véi rutin cho thay céc pic thu nhiét cua
rutin di khong xuat hién thay vao do 1a 1 pic thu
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nhiét méri’c"y 119,13"”C. Nhu vay rutip trong hé
phén tan ran da chuyén tur trang thai ket tinh sang
vo dinh hinh.

Hinh 5. Phén tich nhiét quét vi sai caa rutin va hé
phan tan ran cua rutin.

- Phan tich nhiéu xa tia X:

Gian do nhiéu xa tia X cua rutin c6 nhiéu pic
nhidu xa, ching to rutin ton tai & trang thai két
tinh trong khi hé phan tan cua rutin khong thé
hién bat ky dinh dic trung nao cua rutin. Diéu d6
chung t6 rutin trong hé phan tan rin di chuyén
tir trang thai két tinh sang trang thai vo dinh hinh.

S ]) RUTIN

T N i 1y

RUTIN-PVP-TWEEN

Hinh 6. Phan tich nhiéu xa tia X cua rutin va hé phan
tan ran cua rutin.

Nhu vay, két qua phan tich nhiét quét vi sai
va phan tich nhiéu xa tia X da chitng minh rutin
trong hé phan tan rén da chuyén tir trang thai két
tinh sang trang thai vo dinh hinh. Diéu nay ciing
phu hop véi cac nghién curu trude day [9].

4. Két luan

Nghién ciru di bao ché HPTR rutin chat
bang phuong phap phun siy sir dung PVP K30
1am chat mang va da t6i uu hoa vé toi uu vé cong
thirc va mot sb thong sb cua qua trinh phun sy
nhu sau: ty 1€ PVP K30/rutin 14 5,77; ty 1€ Tween
80/rutin 1a 0,14; nhiét do dau vao: 110,05°C va
tbc d6 bom dich 1a 1370,9 ml/gid. HTPR duoc
bao ché theo cong thuc tdi wu co do hoa tan cao
gap 5,13 va 5,40 lan rutin nguyén liéu sau 5 va
15 pht thir hoa tan tuong tng. Pho DSC va gian
d6 nhidu xa tia X da chimg to rutin trong HPTR
d3 chuyén tir trang thai két tinh sang v6 dinh hinh
con pho hong ngoai dd chimg t6 c¢6 su tuong tac
tao lién két hydro giita rutin voi chit mang.
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