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Tom tit:

Muc dich ciia nghién ciru 13 thiét ké va t6i wu hoa cong thirc tiéu phan nano tii ethambutol. Phwong phap: thiét ké
mé hinh thye nghiém Taguchi L16 (425) bang phan mém Design-Expert phién ban 10.0.7 gdm 16 thwc nghiém véi 5
bién s6 doc 1ap (ty 1é ethambutol/poly-(D,L-lactid-co-glycolid); ty 1é ethyl acetat/dicloromethan; mirc d siéu Am giai
doan 1; mirc d9 siéu Am giai doan 2; 4p suit cd quay), mdi yéu té khao sit 4 mirc. Thong qua phén tich phwong sai
cAc bién phu thudc (kich thuéc tiéu phin trung binh; chi s6 phan tin; hiéu sudt mang dwogc chit; kha ning tii dwogc
chit) va sw anh hwéng ciia cac bién ddc 1ap 1én bién phu thudc ma phin mém duwa ra cac cong thirc tdi wu véi cac
chi s6 mong mudn (desirability) khac nhau. Két qua cho thiy, phin mém Design-Expert di thiét 1ap thwe nghiém toi
wu véi chi s6 mong mudn cao nhit (0,897). Cac gia tri toi wu ciia cic bién dc 1ap bao gom: ty 1¢ ethambutol/poly-
(D,L-lactid-co-glycolid) 1a 1:1; ty 1€ ethyl acetat/dicloromethan la 0:10; mirc d§ siéu am giai doan 1 l1a 150 W; mirc
dd siéu am giai doan 2 12 150 W; 4p suit ¢d quay 1a 150 mbar. Thue nghiém kiém chitng (n=3) thu dwoc cac gia tri
phén tich c6 tinh Lip lai cao va twong dong véi cac so liéu du doan tir phan mém. Két luin: cac yéu t6 anh hwong
dén viéc diéu ché tiéu phan nano poly-(D,L-lactid-co-glycolid) tai ethambutol dwoc tdi wu héa thanh cong voi s tro
gitip ciia phan mém Design-Expert.

Tir khéa: Design-Expert, ethambutol, thudc khang lao, tiéu phan nano.

Chi s6 phén loai: 3.4
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Theo bio céo cua T chirc Y té thé giéi (WHO), lao 1a
mot trong mudi nguyén nhan giy tir vong hang dau trén thé
giéi. Néu chi xét riéng trong cac bénh truyén nhidm, lao
chiém s6 ca tir vong hang dau. Mic du di c6 nhirng cai thién
dang ké trong cham soc va quan 1y, bénh lao van 1a mot
van dé stc khoe dang lo ngai tai Viét Nam. Phac do diéu tri
kéo dai, phuc tap va cac tac dung khong mong mubn, doc
tinh cta thudc 1a nhitng nguyén nhan din dén tinh trang tai
nhiém va khang thudc dang ngay cang gia ting hién nay [1].

Gidng nhu cac thudc khang lao hang thir nhat khac,
ethambutol hép thu ot qua dudng tiéu hoa. Tuy nhién, su
phan bd duge chat vao mo khong chon loc, bao gém ca
phéi, than va h6ng cau. Bén canh do, qué trinh dao thai
ethambutol nhanh, khoang 80% bi thai trir qua thén trong
vong 24 gio. Tac dung khong mong mudn ciing 1a mot yéu
t can tré hiéu qua diéu tri cua ethambutol [2]. Do do, viéc
nghién ctru cac dang bao ché thudc khang lao thay thé t6i
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vu hon, dic biét cho ethambutol 1a can thiét dé giai quyét

nhitng van dé nay.

Trong nhiéu nim qua, cong nghé nano dugc ng dung
rong rai trong linh vuc dugc phém. Tiéu phén nano c6 kha
nang cai thién do tan cua cac duoc chat kém tan, lam tang
dién tich tiép xUc cua tac nhan tri liéu voi moi truong sinh
hoc. Bén canh do, kha nang tich dién bé mat clia tiéu phan
nano con gép phan ting tinh khang khuan thong qua viéc
anh huong dén dién tich mang té bao vi khuan [3]. Mat
khac, tiéu phan nano con dong vai trd nhu moét hé phan phdi
thudc voi kha nang kiém soat syr phong thich duogc chat theo
thoi gian, gitip duy tri ndng do thudc hang dinh trong thoi
gian dai [4].

Nham gop phan xay dung mot hudng di méi trong diéu
tri lao dat hiéu qua tdt hon, giam th?ip nhét doc tinh cho
bénh nhan, dé tai thuc hién nghién ctru diéu ché tiéu phan

nano mang thudc khang lao ethambutol.
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Abstract:

The aim of this study was to design and optimize
ethambutol-loaded nanoparticles. Methods: a Taguchi
L16 (475) experimental model was designed by Design-
Expert software v.10.0.7 including 16 experiments.

Five independent variables were ethambutol/
poly-(D,L-lactide-co-glycolide) ratio, acetate ethyl/
dichloromethane ratio, amplitude of first-stage

(W), amplitude of second-stage (W), pressure of
evaporation (mbar). Each independent variable was
studied at four levels. Dependent variables were
size, polydispersity index, entrapment efficacy, drug
loading. Based on ANOVA results and the influence
of independent variables on dependent variables,
Design-Expert software offered optimal formulas with
different desirability values. Results exhibited that, the
experiment with the highest desirability value (0.897)
was selected; optimized parameters of independent
variables included: ethambutol/poly-(D,L-lactide-co-
glycolide) ratio was 1:1; acetate ethyl/dichloromethane
ratio was 0:10; amplitude of first-stage was 150 (W);
amplitude of second-stage was 150 (W). Verification
experiments (n=3) obtained highly repeatable analytical
values and were similar to the predicted data from
the software. Conclusion: the factors that affect the
preparation of ethambutol-loaded poly-(D,L-lactide-co-
glycolide) nanoparticles were successfully optimised by
Design-Expert software.

Keywords: anti-tuberculosis
ethambutol, nanoparticles.
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Nguyén liéu va phuong phap nghién ciiu
Nguyén liéu

Ethambutol hydroclorid d¢ tinh khiét >99%, dat tiéu
chuin nha san xudt (Sigma Aldrich, M¥); poly-(D,L-
lactid-co-glycolid) voi ty 1€ lactid:glycolid 75:25 ¢6 M
76.000-115.000 (Sigma Aldrich, My); poly(vinyl alcol)
thiy phan 87-90% c6 M 30.000-70.000 (Sigma Aldrich,
MY); natri clorid (Merck, Duc); ethyl acetat (Merck, Dtc),
dicloromethan (Scharlau, TAy Ban Nha), nudc cit 2 lan
(Viét Nam) dat tiéu chuén phan tich.

Phwong phdp nghién ciru

Bdo ché tiéu phdan nano tdi ethambutol (ETB): tiéu
phan nano tai ETB dugc bao ché bang phuong phap bdc
hoi dung méi tir nhil twong: poly-(D,L-lactid-co-glycolid)
(PLGA) dugc hoa tan trong 10 ml cac dung moéi khac nhau
[ethyl acetat (EA); dicloromethan (DCM) hodc hdén hop
EA:DCM]. Nhil héa 1 ml dung dich ETB (1 mg/ml) vao
dung dich trén bang siéu am (Topt-500, Toption Instrument,
Trung Qudc) trong thoi gian 1 phit ¢ tan sé 20 kHz, mirc
siéu am thay ddi tuy timg thuc nghiém (giai doan 1). Tién
nhii trong dwoc nhil hoa tiép trong 10 ml dung dich chta
1% (khdi lwong/thé tich) poly(vinyl alcol) va 0,5% (khoi
lugng/thé tich) natri clorid bang siéu 4m trong thoi gian 3
phut & tan s 20 kHz, muc siéu am thay ddi tiy ting thuc
nghiém (giai doan 2). Dung méi hiru co dugc loai bang thiét
bi c6 quay (Heidolph laborota 4001 efficient, Heidolph,
Pric) voi the d6 150 vong/phut.

Thiét ké va toi wu héa thwe nghiém: md hinh Taguchi
L16 (4"5) duoc thiét ké bang phan mém Design-Expert
phién ban 10.0.7 (Stat-Ease Inc., M¥) gém 16 thuc nghiém
v6i 5 bién s6 doc 1ap gdm 4 muirc (bang 1). Céc bién sé phu
thudc 1a nhirng dic tinh tiéu biéu cua tiéu phan nano nhu
kich thudc tiéu phan trung binh (nm), chi s6 phén tan, higu
suét mang dugc chét (%) va kha nang tai dugc chat (%).

Bang 1. Cac mirc cla bién doc lap trong mé hinh Taguchi L16
(415).

R Mirc
Bién so doc lap
1 2 3 4
Ty 1¢ ETB/PLGA 1:1 2 1:3 14

Ty 1¢ EA/DCM 10:0 7:3 37 0:10

Giai doan 1 (W) 50 100 150 200

Mtrc d¢ si€u am vai tan sO

20 kHz Giai dogn2 (W) 100 150 200 250
Ap suét ¢6 quay (mbar) 100 150 200 250
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Phan mém Design-Expert xac dinh nhiing bién doc lap
quan trong anh huéng dén timg bién phu thudc théng qua
phan tich phuong sai (ANOVA). Tir d6, phan mém dua ra
phuong trinh hdi quy cua cac bién phu thudc. Thuc nghiém
tdi wu dugc lya chon la thuc nghiém co6 chi sb mong muén
cao nhit dugc dua ra tir phin mém Design-Expert. Viéc lya
chon dua vao chi s6 mong mudn nhiam dam bao kha ning
thu dugc thuc nghiém tdi wu cho tiéu phan nano ¢6 céc tinh
chét gén v6i du doan nhat.

Khdo sdt cdc tinh chat cia tiéu phdn nano tdi ethambutol:

Kich thudc tiéu phan trung binh (nm) va chi sé phan tan
(polydispersity index - PDI): dugc xéac dinh dya vao co ché
tan xa 4nh sang dong trén thiét bi ZetaPALs (Brookhaven
Instruments Corporation, M¥). Két qua duoc xac dinh 1a gia
tri trung binh ctia 3 lan do 1ap lai. Pé dat duoc mat do tiéu
phan phu hop, mau dugc pha lodng 100 lan bang nudc cat
2 14n trude khi do. Tién hanh do & nhiét d 25°C, goc tan xa
¢ dinh 90°.

Thé zeta: cling dugc xac dinh trén thiét bi ZetaPALs, dua
vao co ché tan xa anh sang dién di. Két qua dugc xac dinh la
gia trj trung binh cua 3 1an do 13p lai. Mau duoc pha lodng
50 1an bang dung dich KCI 0,1 M truéc khi do. Tién hanh
do & nhiét d6 25°C, goc tan xa cd dinh 90°.

Hiéu suat mang duoc chit (Entrapment efficacy - EE)
va kha ning tai dugc chit (Drug loading - DL): gia tri EE
va DL gitip danh gia luong dugc chét duge bét giit vao tiéu
phan nano. Cac gia tri nay dugc tinh gian tiép thong qua xac
dinh luong duogc chét tu do. Phan dugc chét khong duoc
bat gitr vao tiéu phan nano dugc tach ra bing cach rua 2
lan voi nude cat 2 1an két hop ly tam 4.000 vong/phit trong
30 phut, sir dung dng ly tdm loc c6 gidi han trong luong
phan tir loc (MWCO) 1a 100 kDa (Pall Laboratory, M¥).
Tién hanh tao phic mau véi do tia bromo cresol va dinh
lwong bang quang phd UV-Vis (Beckman DU530, Beckman
Instruments, My) ¢ budc song 407 nm. Céc gid tri EE va DL
duogc tinh dya vao cong thic:

Téng lugng dugc chit ban dau (mg) — lugng duoge chit twr do (mg)

EE (%)= - - N x100%
Tong lwgng dugc chét ban dau (mg)
Téng lugng dugc chét ban diu (mg) — lugng duoc chét ty do (m
DL (%) - Ag ong dug (mg) ,gg : L',N(g)xloo%
Tong lugng polymer (mg) + lugng duge chét duge bat gilt (mg)
Két qua va ban luan

O nghién ciru nay, mo hinh thuc nghiém Taguchi L16
(4"5) dugce thiét ké v6i 5 bién doc 1ap da dugce d& cap nhu
trén, cac thong s6 con lai duoc gitt b dinh. Dit liéu liéu thuc
nghiém cta 16 cong thirc dugc trinh bay ¢ bang 2.
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Bang 2. Dir liéu thiét ké thwe nghiém Taguchi L16 (445).

™W A B C D E R@) R,@m=3) R, R

1 L1 37 150 200 200 142,37+1,46  0,49+0,10 36,26 24,79
2 2 37 200 100 150 141,30£8,07  0,50£0,07 36,26 14,73
3 L1 10:0 50 100 100 13047+1,67  0,67+0,08 588 5,08
4 12 10:0 100 200 250 121,53+891 041£0,12 486 226
5 14 37 100 250 100 168,00+8,40 0,17£0,03 239 0,58
6 14 73 150 100 250 142,70+6,94 0,22£0,05 10,09 240
7 13 37 50 150 250 154,17£1327  0,24£0,09 808 2,54
8 3 0:10 100 100 200 151,3745,75 047£0,10 16,67 5,10
9 3 73 200 200 100 90,73+23,38 1,05£0,15 31,03 9,10
10 12 73 50 250 200 127,47+4,68 0,36+0,13 333 1,56
I 11 0:10 200 250 250 78,07£15,21 0,90£0,64 602 5,19
12 1:3 10:0 150 250 150  136,43+0,91 031£0,05 714 225
13 14 010 50 200 150 169,60+£12,08  0,31£0,05 46,46 10,18
14 12 010 150 150 100 167,10£10,05  0,49+0,15 42,84 16,94
5 11 73 100 150 150  185,73£3049  0,99+0,06 36,67 25,00
16 1:4 10:0 200 150 200 118,67+1220 0,610,03 13,72 324

Ghi chu: A: ty 16 ETB/PLGA, B: ty 16 EA/DCM, C: mirc do siéu am giai doan 1
(W), D: mrc d siéu &m giai doan 2 (W), E: ap suat ¢6 quay (mbar), R,: kich
thudc tiéu phéan trung binh (nm), R,: chi sb phan tan, R,: hiéu suét mang duoc
chat (%), R,: kha néng tai duwoc chét (%).

Tur dit lidu thuc nghiém thu dugce (bang 2), tién hanh
phan tich phuong sai nhiam xac nhan y nghia thong ké ciia
mo hinh phan tich (bang 3). Cac thong s6 danh gia bao
gém tri s6 p-value, R?, R? hiéu chinh (Adjusted R?), R? du
doan (Predicted R?) va d6 chinh xac thich hgp (Adequate
precision).

Phan tich phwong sai
Bang 3. Phan tich ANOVA céc bién R, R, R, vaR,.

R, R, R, R,
Téng hop 0,0471  0,0010  0,0017  0,0208
A: Ty 1§ ETB/PLGA 0,0007 0,0142
B: Ty 1¢ EA/DCM 0,0030  0,0027
p-value C: Mtc d¢ siéu am giai
0,0471  0,0007 0,0449
(Prob>F) doan 1
D: Miic d siéu 4m giai
0,0022 0,016
doan 2
E: Ap suéit c6 quay 0,0046  0,0200
R’ 0,471 0,991 0,988 0,999
R? hi¢u chinh 0,339 09710 09612 09992
R? dy doan 0,0008 08867 08577  N/A
D9 chinh xac thich hop 4,280 20496 16,705 105,546

N/A: not applicable (khéng &p dung).
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Két qua phan tich phuong sai cac bién phu thudc duoc
trinh bay trong bang 3. Tri s p-value <0,05 cho thiy su anh
hudng co § nghia vé mit thng ké cua cac bién doc 1ap 1én
bién phuy thudc.

Gia tri R? thé hién mdi lién quan gilra sy bién thién cua
bién doc lap va bién phu thudc. Gia tri nay cho biét cac bién
doc 1ap anh huong bao nhiéu phan tram dén sy bién thién
ctia bién phu thudc. R? cia cac bién R, R, vaR, déu dat
0,99 chimng to 99% sy thay ddi cua cac blen nay la do céc
bién doc lap gy nén. R? cua bién R, chi dat 0,47 cho thay
chi khoang 50% su thay d6i kich thuorc tiéu phan 1a do bién
C (mure do siéu &m ¢ giai doan 1) gy ra, con lai la do anh
huéng cua cic bién s6 ngoai mé hinh va sai sé ngiu nhién.

R? hiéu chinh cung cip thong tin twong tu R2, tuy nhién
gia tri nay loai trir dwgc anh hudng cia sé lugng mau dén
két qua phan tich. Trong khi d6, R? du doan phan anh kha
nang du doan cuia mo hinh. R? hiéu chinh va R? dy doan 1éch
nhau 0,2 thi mé hinh dugc xem la phan tich va du doan hop
ly. Trong céc bién phu thudc, bién R, c6 R? hi¢u chinh va
R? du doan thap, dong thoi hai gia trl nay léch nhau >0,2.
Nguyén nhan c6 thé do van d& & dir liéu thyc nghiém hoic
mo hinh phan tich. Tuy nhién, v6i két qua kiém chimg thuc
nghiém thu dugc (trinh bay o phan “Thuc nghi¢m kiém
chirng”), két qua thu dugc tuong dong v6i két qua du doan
(1&ch 0,85%). Cac bién R,R,vaR, deu ¢6 R? hiéu chinh va
R? dy doan trén 85%, riéng b1en R xap xi 1 nén khong xac
dinh trong théng ké.

Do chinh xac thich hgp thé hién ty 1€ gitra “tin hiéu” va
“nhidu”. Hay n6i cach khac, gia tri nay 1a ty sb gitta khoang
gia tri du doan (xung quanh gia tri dy doan) va sai s6 du
doan trung binh. Tri s6 nay >4 dugc xem la phu hop, ching
t6 “tin hiéu” tao ra 1a thich hop. Tt ca cc bién déu thoa
mén yéu cau nay. Gia tri R? cia bién R, nho, tuy nhién gia
tri d¢ chinh xac thich hop thoa man >4 nen van c6 thé chap
nhan dugc.

Phén tich danh hwéng ciia cdc bién dpc lip lén bién
phu thujc
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Hinh 1. Anh hwéng cua bién déc lap lén kich thwéc tiéu phan
trung binh.
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Su anh hudng cua bién doc 1ap 1én bién kich thudc tiéu
phan dugc thé hién ¢ hinh 1. Trong cac bién s6 doc lap, kich
thude tiéu phan nano ethambutol bj chi phdi boi muc do
siéu am ¢ giai doan 1 (=0,0471). Khi muc siéu &m vugt qua
150 W, kich thude tiéu phan giam déng ké.

O mot nghién ciru khac, tac gia Sonia Iurian va cong su
khao sat anh hudng cua cac thong sb quy trinh siéu 4m dén
kich thudc tiéu phan nano. Thong s6 anh hudng 16n nhit 1én
kich thuéc 13 thoi gian va mirc d6 siéu am. Hai thong s6 nay
cang lon thi kich thudc hat cang giam [5].

Su gia ting mirc d0 siéu am dong thoi 1am gia ting nhiét
do moi truong phan tan. Dé tranh bj tac dong cua nhiét do,
tiéu phan nano dugc duy tri nhiét d6 cb dinh 8-10°C.

Phén bé & hat
i
ol
e

Phan bé ¢& hat

T T T T T T T
12 13 14 100 73 37 010

B: Ty 16 EADCM

Phéan b ¢& hat

000

T T T
50 100 150 200

C: Muc do siéu am giai doan 1
Hinh 2. Anh hwéng ctia cac bién doc lap 1én chi sb phan tan.

Sy anh hudng cua cac bién s doc 1ap 1én chi sé phan tan
khong ¢6 sy nhat quan chung (hinh 2). Khi lugng polymer
tang, nhin chung chi s phan tan giam, véi ty 18 ETB/PLGA
1a 1:2 va 1:4 thi chi s6 phén tan thép nhét, tiéu phan nano
¢6 sy ddng nhit cao (p=0,0007). Két qua nay c6 sy twrong
ddng voi Kabiru Dauda va cong su khi nghién ctru tiéu phan
nano PLGA tai artesunat bang phuong phéap nhii twong kép
két hop bay hoi dung méi. Khi ty 1¢ artesunat:PLGA thay
dbi tir 1:5 xudng 1:10 thi PDI lan luot 1a 1,000+£0,000 va
0,355+0,040 [6].

Loai dung méi sir dung dé hoa tan polymer ciing anh
huéng dén PDI. Str dung DCM lam dung méi hoa tan PLGA
thu dugc cac tiéu phan nano dong nhét hon so vdi st dung
EA (p=0,0030). Diéu nay c6 thé giai thich 1a do téc do bay
hoi cia DCM nhanh hon EA, khién DCM duogc loai nhanh
chong va tiéu phan nano hinh thanh dé dang hon véi ¢ hat
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ddng nhat hon [7]. Tuy nhién, diéu nay con tiy thudc vao
phuong phap loai dung méi hitu co. O mot nghién ciru khéc,
Pham Dinh Duy va cdng sy da nghién ctru tiéu phan nano tai
pyrazinamid sir dung DCM, EA va hon hop EA/DCM lam
dung moi hoa tan PLGA; va cac dung mdi nay dugce loai bo
bang cach bay hoi tu nhién. Khi d6, sir dung EA gitp thu
dugc tiéu phan nano c6 d6 ddng nhét cao hon [8].

Mic d6 siéu 4m & giai doan 1 thay ddi ciing anh huong
dén chi s6 phan tan cua tiéu phan nano, su thay doi chi sd
phan tan khong tuyén tinh theo sy thay d6i mirc do siéu am
(p=0,0007). V& mit ly thuyét, khi mirc d6 siéu am ting thi
kha nang nhil hoa tang, déng thoi luc phan tan manh s€ tao
ra tiu phan nano c6 kich thuéc nho, dong nhét. Tuy nhién,
khi lyc phan tan cang manh, nhi¢t do méi truong cang cao
thi céc tiéu phan nano c6 kich thudc nho tao thanh co ning
luong bé mat 16m s& chuyén dong hon loan, dé dan dén tinh
trang két tap, lam tang PDI.
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Hinh 3. Anh hwéng cua cac bién doc I3p Ién higu suat mang dwoc
chat.

Céc bién doc lap va xu huéng anh hudng dén hiéu suat
mang duoc chat duoc thé hién & hinh 3. Gia tri EE ¢6 su
thay ddi déang ké khi sir dung cac dung méi hitu co khac
nhau (p=0,003). Khi dung moéi dugc loai nhanh chong sé
gitp tiéu phan nano dé hinh thanh hon, khi d6 kha ning bat
git dugc chét hiéu qua hon [7]. Do do, khi stt dung DCM
s& tac dong tich cuc hon dén gia tri EE so v6i sir dung riéng
EA hoic phdi hop 2 loai dung mbi.

Tuong ty, mic do siéu am ¢ giai doan 2 cling ¢6 anh
huéng manh dén gia tri EE (p=0,002). Kha ning nhii hoa
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tang khi mtrc d6 siéu 4m tang dan, tuy nhién, cdu tric nhii
tuong da dugc tao thanh c6 kha nang bi pha vo khi sy siéu
am diénra & cuong dg qua cao, dAn dén that thoat dugc chat.

Trong khi mtc d6 siéu am giai doan 2 ty 1¢ thudn véi
EE thi 4p suit ¢6 quay loai dung méi tic dong nguoc lai.
Ap suét ¢ quay cang nho thi sy loai dung méi hiru co hiéu
qua hon. Do vay, khi ting ap suét cd quay, gia tri EE ¢6 xu
hudng giam (p=0,005).
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Hinh 4. Anh hwéng cua céc bién doc 1ap Ién kha ning tai dwoc
chat.

Céac bién doc 1ap va xu huéng anh huong dén kha ning
tai duoc chat duge thé hién & hinh 4. Gia tri DL giam manh
khi ty 1¢ ETB/PLGA tang 1én, nguyén nhan 1a do khi tang
luong polymer lam tong lugng chit rin trong cong thirc
tang, trong khi lugng dugc chat dugc bt giit khong ting
theo twong tmg. Py ciing 12 bién s6 anh hudng 16n nhit 1én
DL (p=0,014).

Trong khi d6, gia tri DL khong ¢ su thay doi dang ké
khi mirc do siéu 4m & giai doan 1 thay doi (p=0,045). Su
thay d6i mirc d6 siéu 4m & giai doan 2 ciing anh huéng gin
nhu twong tu 1én gia tri DL, tuy nhién, khi ting dén 250 W
gia tri DL c6 sy giam sau (p=0,02). Muc d6 siéu am qua 16n
& giai doan nay c6 thé 1am phd v& cdu trac nhii tuong da
hinh thanh, gy ra that thoat dugc chit ra ngoai pha ngoai,
dan dén 1am giam EE va DL.

Tuong tu nhu d6i voi EE, ap suit co quay cling anh
hudng ty 1& nghich véi kha ning tai dugc chit. Ap suat co
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quay cang nho thi sy loai dung moéi hitu co cang hiéu qua
hon. Do vay, khi ting ap sudt co quay, gia tri DL co xu
hudng giam (p=0,02).
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Hiéu suit bit gilr dugc chét
Hinh 5. Méi twong quan gitra EE va DL.

Giita EE va DL c¢6 mbi twong quan thuén, mirc do twong
quan chit ch& v6i hé sé twong quan 1a 0,822. Hai thong sd
nay cing gitip danh gia luong duoc chat duge bt giit vao
tiéu phan nano. EE biéu thi phan trim lugng duoc chit ma
tiéu phan tai duoc, DL biéu thi ty 1 dugc chat da duoc bt
giit so v6i tong lugng chét rén c¢6 trong cong thirc. O nghién
ctru nay, EE va DL cung bi chi phdi boi mue d6 siéu 4m giai
doan 2 va 4p suat ¢ quay giai doan loai dung méi hitu co.
Ngoai ra, DL con bi tac dong boi ty 1é ETB/PLGA. Chinh
ty 16 ETB/PLGA thay d6i lam tong luong chat ran thay doi
nén gia tri DL khong tuyén tinh tuyét ddi so voi EE (hé s6
trong quan 0,822). Méi twong quan gitra EE va DL duoc
thé hién & hinh 5.

Téi wu héa

Dura vao dit liéu thuc nghiém, phan mém Design-Expert
tién hanh phéan tich phuong sai nham danh gia anh huéng
cua bién doc 1ap 1én bién phu thue (bang 3). Két hop voi
diéu kién rang budc cho cac bién doc 1ap va phu thudc, cac
thuc nghiém tbi wu voi cac chi sb mong mudn (Desirability
value) khac nhau dwoc phan mém d& xuit. Chi s mong
mudn cang cao phan anh kha ning tai lip cang cao khi so
sanh gitra cac dit liéu duge dé xudt boi phin mém va cac dix
liéu thuc nghiém kiém chung. Thuc nghiém c6 chi ) mong
mudn cao nhat (0,897) duoc thé hién trong bang 4.
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Bang 4. Thong sé céng thirc va quy trinh clia céng thirc téi wu.

Thong sb Gia tri Ghi chit

Ty 1é ETB/PLGA flgl

Ty 16 EA/DCM 0:10

Murc d¢ siéu am giai doan 1 (W) 150 1 phut

Murc d¢ siéu am giai doan 2 (W) 150 3 phut

Ap suit ¢6 quay (mbar) 150 150 vong/phit

Thwe nghiém kiém chirng
Tién hanh 1ap lai 3 lan thuc nghiém t6i wu da dugc dé
xuat. D liéu danh gia dugc thé hién trong bang 5.

Bang 5. Két qua kiém chirng cong thirc téi wu (n=3).

Sizemm)  PDI EE (%)  DL(%)
Du doéin 147,15423,12 0412005 46,9243,07 29,50£0,23
Khoang tin  Gi6ihan ) 55 0,56 53,97 3243
cly 95% trén

cho gia tri

PO g;glihan 121,97 027 39,86 26,58
Thiee nghiém 148,404822  0,39£0,03 44,94£0,61 29,00£0,28

Két qua thyc nghiém kiém chung thu dugc cac thuc
nghiém to1 uu c6 tinh 1dp lai cao. Pong thoi, gid tri thuc
nghiém c6 su tuong dong cao voi gia tri du doan boi phan
mém.

Céc tiéu phan nano tai ethambutol c6 kich thugc trung
binh 148,40+8,22 nm (hinh 6). Céc tiéu phan c6 kich thudc
dudi 150 nm bi thanh thai & phdi chdm hon sao véi céc tiéu
phan 16n hon, do d6 duy tri hi¢u luc diéu tri 1au hon [9]. Chi
s6 phan tan 14 0,39+0,03, kiéu phan b mot dinh. Hiéu suét
bét gitr va kha ning tai duoc chat 1an luot 1a 44,94+0,61%
va 29,00£0,28%. Hiéu sudt nay & mirc chip nhan dugc do
phuong phap nhii twong kép két hop bay hoi dung méi (DE)
dé 1am thét thoat duoc chat ra pha ngoai [10]. So sanh v&i
cac phuong phap khac khi bao ché cing mot duge chat,
phuong phap DE cho hiéu sut mang dugc chét ciing thip
hon [11].
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Hinh 6. D4 thi phan bé kich thwdc tiéu phan clia cong thire kiém
chirng.
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Thé zeta
Két qua xac dinh thé zeta tir 3 16 kiém chimg dugc trinh
bay ¢ 6.

Bang 6. Thé zeta cac cong thirc kiém chirng.

Ld Thé zeta (mV)

1 (n=10) -29,91£2,90

2 (n=10) -30,97+5,53

3 (n=10) -30,88+3,45
10

0
Thé zeta (mV)

| Thé zeta = -30.05 mv Cuwong d = 1,000 |

Hinh 7. Db thj thé zeta cGia cong thirc kiém chirng.

Céc tiéu phan nano PLGA thudng c6 thé zeta am, tri sd
khac nhau tiy thudc vao thanh phan cong thirc va phuong
phap bao ché [8, 11, 12]. Thé zeta ctia cong thirc kiém ching
¢6 gia tri trung binh 14 -0,59+0,59 mV (hinh 7). Tri s6 nay
gitip tiéu phan nano tranh bi két tap va bén vimng trong qua
trinh bao quan nho tao sy 6n dinh tinh dién hoc do luc déy
clia cac tiéu phan tich dién cung diu [13]. Sy tich dién bé
mit khong nhitng anh huong dén tinh bén vé mat hoa 1y, ma
con anh huong dén dién tich mang té bao vi khuan. Didu
nay lai cang c6 ¥ nghia khi ethambutol thé hién tac dung
thong qua qua trinh tac dong dén mang té bao truc khuin
lao [2].

Keét luan

Téi uu héa thanh cong cac yéu td anh huong dén viéc
diéu ché tiéu phan nano poly-(D,L-lactid-co-glycolid) tai
ethambutol bang phuong phap nhii twong kép két hop bay
hoi dung méi véi sy trg gitp ciia phan mém Design-Expert.
Céc gia tri tdi wu cua cac bién doc 1ap bao gf”)m: ty 16 ETB/
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PLGA 1a 1:1; ty 1€ EA/DCM la 0:10; mc do siéu am giai
doan 1 1a 150 W; muc do siéu am giai doan 2 1a 150 W; ap
suat ¢o quay l1a 150 mbar.
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