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Abstract: Determination of particles size is important in pharmaceutical research and
manufacturing of drug delivery system in nano scale. This study was carried out to evaluate particles
size of nano polymer particles, composed of Eudragit RL 100, and nano liposomes, composed of
hydrogenated soy phosphatidylcholine and cholesterol. Dynamic light scaterring was used to
determine nano particles size. The results showed that, dilution ratio influenced differently on the
determined nanoparticles. Liposomal suspension, which was diluted to count rate less than 170
kcps, had statistically significant larger particle than that, which had greater count rate. Polymer
particles, which were diluted to count rate less than 126 had statistically significant larger particles
than that, which had greater count rate.
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kich thudc hé ti€éu phan nano polyme va nano liposome bang
phuong phap tan xa anh sang dong
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Tém tit: Xac dinh kich thude tiéu phan 1a mot khau quan trong trong nghién ctru bao ché, san xut
c4c hé mang thude c¢6 kich thudc nano. Nghién ctru ndy dugc tién hanh dé danh gia KTTP trén tiéu
phan nano polyme Eudragit RL100 va tiéu phan nano liposome, c4u tao gdbm HSPC va cholesterol
Vv6i ti 16 mol 8:2 va 7:3. Phuong phap xac dinh kich thuéc cua cac tiéu phan nano 1a phuong phap
tan xa 4nh sang dong (Dynamic Light Scattering - DLS). Két qua phén tich kich thuéc cho thay, ti
1¢ pha lodng mau anh hudng khac nhau d¢én KTTP thu dugc. Count rate 1a dai lugng chi s6 lwong
photon dén detector trong mot gidy, dic trung cho ndng do cac tiéu phan trong hé, hay dic trung
cho ti 1& pha lodng mau. Cac mau liposome pha lodng dén count rate nhé hon 170 keps c¢6 duong
kinh trung binh 16n hon ¢é ¥ nghia thong ké so véi cac mau co count rate 16n hon. Cac mau hon
dich tiéu phan nano polyme pha lodng dén count rate nhé hon 126 keps c6 dudng kinh trung binh
16n hon ¢6 ¥ nghia thong ké so vdi cic mau ¢ count rate 16n hon.

Tir khéa: Kich thudc tiéu phén, tiéu phan nano polyme, tiéu phan nano liposome, nhidu xa 4nh sing dong.

1. Pt van dé

Kich thudc va phan b kich thude tiéu phan
1a mot trong nhitng thong sd quan trong trong
kiém nghiém, danh gid do 6n dinh cac hé nano
mang thudc. Vi vy, cac thong sé nay can duoc
danh gia trong qua trinh bao ché, san xuat va
bao quan.

* Tac gia lién hé.
Dia chr email: tranyendhd@gmail.com

https://doi.org/10.25073/2588-1132/vnumps.4181

20

Cac nha khoa hoc did st dung mot vai
phuong phap khac nhau dé xac dinh kich thudc
tiéu phan trong hé nano nhu: hién vi dién tir
truyén qua (TEM), hién vi dién tir quét (SEM),
nhiéu xa 4nh sdng dong, tan xa anh sang laze ...
Mot trong nhitng ki thuét duoc str dung phd bién
trong viéc xac dinh kich thudc hat c6 kich thudc
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nano la tan xa anh sang dong (Dynamic Light
Scattering - DLS) vi phuong phap nay dé tién
hanh, khéng can cong doan xtr ly mau phuc tap
nhu cac phwong phap hién vi dién tir, thoi gian
can thiét dé do mau khong dai va do lap lai két
qua tuong dbi tbt.

Phuong phap nhiéu xa 4nh sang dong Xac
dinh kich thudc tiéu phan dya trén sy tan xa anh
sang laze khi c4c tiéu phan chuyén dong Brown
trong mdi truong phan tan. Cac tiéu phan co kich
thudc nho chuyén dong nhanh hon so véi nhitng
tiéu phéan co6 kich thude 1on. Do 6, kich thudc
tiéu phan tryc tiép anh huong dén téc d6 chuyén
dong cua chung. Trong phuong phap tan xa anh
sang dong, khi chiéu mot chum anh sang laze di
qua mau can do, cac tiéu phan trong miu chuyén
dong Brown va gy ra hién tuwong tan xa anh sang
theo cac huéng khac nhau. Anh sang tan xa duoc
phat hién va ghi nhan bai detector & mot goc nhat
dinh (cac thiét bi thuong thu nhan anh sang tan
xa & goc 90°va 173°). Cuong do anh sang khuéch
tan dugc ding dé tinh KTTP trung binh theo
cuong do (Z-avergae) thong qua hé thirc Stokes
— Einstein [1].

_ KT
- é6nnr

Trongdé  D: téc d6 khuéch tan

K: hang s Boltzman

T: Nhiét do

n: d6 nhét cua moi trudng

r: ban kinh tiéu phan

Phuong trinh Stoke-Einstein dugc phat trién
dua trén gia thuyét cac tiéu phan c6 thé chét ran
va hinh cau [2]. P6 chinh xac va do lap lai két
qua do bi anh hudéng boi nhiéu yéu t6 nhu:
khoang phan bd KTTP cua hé, count rate, do
nhét... Trong do, count rate 1a dai luong chi s6
lugng photon dén detector trong mot don vi thoi
gian bang mot gidy, theo quy dinh cua thiét b do
st dung trong nghién ctru, count rate yéu ciu
nam trong khoang 100 - 500 kcps. Count rate ctia
mau do phu thudc vao ti 1é pha lodng mau.

Muc ti€u cia nghién cuu la déanh gia anh
huéng ciia mirc d6 pha lodng méu (chi s6 count
rate) dén do chinh xac va do lap lai két qua do
kich thudc hat ctia hon dich nano liposome, hon
dich nano polyme chwa mang thudc.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu va thiét bi

Nguyén liéu: Eudragit RL 100 do cong ty
Evonik -btrc cung cép; ethanol tuyét dbi duogc
cung cép boi cong ty hoa chit Pic Giang (Viét
Nam); phosphatydin cholin dau nanh hydrogen
hoa (Hydrogenated soy phosphatidyl cholin -
HSPC) duoc san xuit boéi Lipoid (Pic);
cholesterol dwoc MP  Biomedicals North
America (My) cung cp.

Cic thiét bi sit dung: hé thong cat quay
Rovarpor R-210 Buchi (Btrc), bé siéu am
Wiseclean (Purc), may khudy tir gia nhiét
WiseStir (Ptic), can phén tich, may dong nhat
héa Unidriver X1000 Homogenizer (Dtic), hé
théng phan tich kich thuéc Malvern Zetasizer
ZS90 (Anh).

2.2. Phuong phap nghién ciru

Phuong phdp bao ché hén dich nano
liposome

Liposome duoc bao ché bang phwong phap
tiém ethanol [2]. HSPC, cholesterol dugc hoa tan
trong 10 ml ethanol 96% & nhiét d6 60°C. Dung
xi lanh 1ml gan dau kim tiém bom tir tir dung
dich trén vao 100ml nudc cit & nhiét do 60°C véi
tbc d6 1ml/phit. Loai dung méi bang cach cat
quay &p suit giam trong 30 phut & nhiét d6 60°C.
Hbn dich liposome (20 ml) dugc dé 6n dinh &
nhiét d6 phong 1 gid sau d6 bdo quan ¢ nhiét do
2-8°C.

Phurong phdp bao ché hén dich nano polyme

Hdn dich nano polyme duoc bao ché bing
phuong phap két tu tiéu phan do thay d6i dung
moi [2]. Eudragit RL100 dugc hoa tan trong 30
ml ethanol 96%. Dung xi lanh 1 ml ¢ gin dau
kim tiém bom tir tir vao 30 ml nude cit. Vira ph01
hop 2 pha vira khuay tron trén may khuay tr
trong 15 phdt. Pong nhit hoa biang may dong
nhit héa téc do cao 15.000 vong/phdt trong 15
phut. Loai dung mdi ethanol bang cach cit quay
& &p suét giam trong 15 phit. Hon dich thu duoc
(20ml) bao quan & nhiét do phong.

Phurong phdp danh gid kich thuée tiéu phin
(KTTP)

Phirong phap xdc dinh kich thurde tiéu phan:
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Mau liposome va nano polyme dugc pha
lodng b?mg nude cat da duoc loc qua mang loc
0,2 um & céc ti 18 khac nhau. Cac mau do tién
hanh khao sat KTTP trén may Malvern Zetasizer
ZS 90 st dung cuvet Polystyrene DTS002, tién
hanh do & nhiét do 25°C. Vi cac mau liposome,
cai dat thong s6 do hé sd khuéch tan cia moi
truong nudc la 1,33; hé sb hép thu cua
phosphatidylcholin 1a 1,44. Véi mau hdn dich
nano polyme, h¢ s6 hap thu ciia Eudragit duoc
cai datla 1,38.

Puong kinh trung binh cia tiéu phan dugc
biéu dién dudi thong sé Z-average (d.nm) va
duge goi 1a KTTP trong nghién ctru nay. Ngoai
ra thiét bi ciing dwa ra théng sd PDI
(Polydispersity Index) chi s6 phan b kich thudc.
Theo tiéu chuan ISO 22412 (2008) [3] PDI duoc
dinh nghia l1a thudc do khong thir nguyén ctia do
rong phan bd kich thudc. PDI ¢6 gia tri nim
trong khoang 0 dén 1. Khi PDI < 0,3 thi miu c6
phan b kich thudc hep, miu c¢6 PDI >0,5 thi
méu c6 khoang phan bd rong. Néu PDI qua 16n,

gan bang 1, thi mau co thé khong phu hop véi
phuong phép do nhiéu xa 4anh sang dong do c6
chira nhiéu tiéu phan c6 kich thude 16n quéa gisi
han do ctia may.

Phurong phdp xir Iy s6 liéu

S6 liéu dugc trinh bay dudi dang trung binh
+ SD. So sanh sy khac biét giitra cac nhém dugc
xtr 1i bang phan mém théng ké SPSS 20 véi kiém
nghiém ANOVA, mitc y nghia p = 0.05.

3. Két qua nghién ctru

3.1 /fnhﬁwéng do pha loang mau téi két qua do
KTTP hon dich nano polyme

Hon dich tiéu phan nano polyme dugc pha
lodng voi cac ti 1¢ khac nhau, sau d6 dem do
KTTP trén may Nano sizer ZS 90 nhu mo ta ¢
muc 2.3. Vi cung mot mau hdn dich, v&i mdi ti
1¢ pha lodng, cac thong s count rate, dudng kinh
tiéu phan trung binh Z-average va PDI thu duoc
duoc thé hién & bang 1.

Bang 1. Kich thudc tiéu phan hdn dich nano polyme Eudragit RL100 & céc ti 1& pha lodng khac nhau

x Count rate ) RSD (%)
Mau n (keps) PDI Z-average (d.nm) KTTP
Al 6 1054+ 1,19 0,144 £ 0,017 181,8+ 1,34 0,78
A2 5 126,3 + 0,89 0,138 £ 0,022 178,9 + 2,67 1,49
A3 5 162,9+ 1,75 0,095 £ 0,027 178,4 + 1,34 0,75
Ad 5 173,8+ 1,68 0,146 + 0,012 177,1 £ 1,47 0,83
A5 5 2336 £2,91 0,110 + 0,032 178,4 £ 1,50 0,84
A6 6 261,3 + 10,33 0,101 + 0,038 179,0 £ 3,66 2,00

200 +
195 -
= 190 -
=
= 185 - _
= o180 LI l
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170 T T T 1
100 150 200 250 300
Count rate (kecps)

Hinh 1. D6 thi biéu dién KTTP trung binh ciia hdn dich polyme Eudragit RL 100 & cac count rate khac nhau.
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Tur két qua thu duoc ta théy, cac mau tir Al
dén A6 c6 ti 18 pha loang giam dan, nong do cac
tiéu phan tang dan. Khi d6, s6 lugng tiéu phan
trong 1 don vi thé tich tang, s6 luong photon dém
duoc trong 1 gidy ciing s€ tang, count rate cta
méu ting dan tir A1 dén A6. Chi s da phéan tan
PDI cac mau < 0,3 chimg to khoang phan b kich
thudc cac hat tuong ddi hep. KTTP thu dugc &
céc 1an do khac nhau trong ciing nong do co do
lap lai tot (RSD < 2%).

Cac mau A2, A3, A4, A5, A6 c6 KTTP trung
binh khic biét khéng c6 y nghi thdng ké
(p>0,05). Cac miu tir A2 dén A6 co count rate
trung binh tir 126,3keps — 261,3keps va cd KTTP
trung binh ndm trong khoang 177,1 — 179,0 nm.
Trong khi d6, mau Al c6 count rate nho nhat
105,4 keps, va cho két qua KTTP 16n hon tat ca
cac mau tir A2 dén A6 (181,8 nm), khac biét c6

¥ nghia théng ké (p<0,05). Nhu d0 thi biéu dién
& hinh 1 cho théy, O céc ti 1€ pha loang cao, count
rate nho, cho KTTP thu dugc 16n so v4i mau ¢
count rate 16n.

3.2. Anh huéng ciia dg pha lodng mau téi két qua
do KTTP nano liposome

Liposome duoc bao ché tur
phosphatidylcholine  hydrogen  héa va
cholesterol véi cac ti 1€ mol khac nhau 1a 8:2 va
7:3. Cac mau liposome nay dugc pha lodng véi
cac ti 1€ khac nhau, sau d6 dem do KTTP nhu mo
td & muc 2.3. Voéi cuing mot mau hon dich
liposome, & mdi ti 1¢ pha lodng, cac thong sb
count rate, duong kinh tiéu phan trung binh Z-
average va PDI thu dugc duoc thé hién ¢ bang 2,
bang 3.

Bang 2. Kich thudc tiéu phan hdn dich liposome gdm HSPC:cholesterol & ti 16 mol 8:2

x Count rate RSD (%)
Mau n (keps) PDI Z-average (d.nm) KTTP
Bl 3 739+1,16 0,146 + 0,015 146,0 + 1,50 1,03
B2 4 96,6 + 0,88 0,150 + 0,021 146,9 + 1,93 1,31
B3 3 144,8 + 4,30 0,167 + 0,002 1419+ 1,44 1,01
B4 3 170,3 + 5,97 0,185 + 0,060 144,1 + 0,35 0,24
B5 4 223,7+ 2,36 0,184 + 0,058 138,9 + 3,27 2,35
B6 3 263,3 + 20,64 0,147 + 0,007 137,4 + 1,57 1,14
B7 3 280,8 £ 7,63 0,109 + 0,016 135,7+ 1,22 0,90

170
160
=0 3
s
£4340 _
130 T T T T 1
50 100 150 200 250 300
Count rate (kcps)

Hinh 2. D6 thi biéu dién KTTP cua liposome vai ty 16 mol HSPC: cholesterol 8:2 & cac count rate khac nhau.
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KTTP thu duoc & cac lan do khac nhau &
cung ti 1é pha lodng c6 do lap lai tot (RSD < 2%).
Két qua phan tich KTTP trung binh thu dugc &
cac ti 1¢ pha loang khac nhau trong bang 2 cho
thdy, cac mau tir Bl dén B7 c6 thé chia ra lam
hai nhom: nhoém 1 gém cac mau tir B1-B4, ¢o
KTTP trong khoang 141,9 dén 146 nm, c6 khac
biét khong co y nghia thong ké véi p>0,05 va
nhom II gom cac mau tir BS dén B7, ¢6 KTTP
trong khoang 135,7 dén 138,9 nm, khac biét

khong co y nghia thong ké véi p>0,05. Tuy nhién
KTTP ctia nhém I 16n hon khac biét cd y nghia
théng ké so v6i nhom II (p<0,05). Nhom I ¢o
count rate nam trong khoang 73,9 dén 170,3 nho
hon so v6i count rate cia nhom 11, trong khoang
223,7 dén 280,8. Nhur db thi hinh 2 cho théy, & ti
1¢ pha loang cao, count rate cia mau nhé hon thi
cho két qua KTTP 16n hon so voi miu cé count
rate 16n, ti 1& pha lodng thép.

Béng 3. Kich thudc tiéu phan liposome voi ti 1& mol HSPC: cholesterol 1a 7:3 & cac ndng d6 khac nhau

x Count rate RSD (%)
Mau N (keps) PDI KTTP (d.nm) KTTP
C1 3 108,0 + 4,13 0,194 £ 0,036 157,7 + 2,47 1,57
c2 4 130,9 £ 2,05 0,140 +£ 0,016 156,2 £ 1,22 0,78
C3 3 169,1 + 11,00 0,157 + 0,036 151,7+0,25 0,16
c4 3 198,6 £ 5,03 0,157 £ 0,011 151,7+ 1,21 0,80
C5 4 227,8 2,17 0,131 +£ 0,031 151,7+ 2,57 1,69

(©

180 -
170 -
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=1 160 -

=
150 -
140 ‘ ‘

100 120 140 160

Count rate (kcps)

180 200 220 240

Hinh 3. D6 thi biéu dién KTTP cua hdn dich chira liposome véi ty 18 HSPC: cholesterol = 7:3 & c&c count rate
khac nhau.

KTTP thu duoc & cac lan do khac nhau &
cuing ti 1& pha lodng c6 d6 lap lai tot (RSD < 2%).
Két qua phan tich KTTP trung binh thu duoc &
cac ti 1€ pha loang khac nhau trong bang 3 cho
thdy, cac mau tir C1 dén C5 c6 thé chia ra lam
hai nhém: nhém I gdbm cac mau C1 va C2, ¢6
KTTP trong khoang 156,2 dén 157,7 nm, c6
khac biét khong c6 ¥ nghia théng ké véi p>0,05
va nhom IT gdm cac mau tir C3, C4, C5 c6 KTTP

la 151,7 nm. Tuy nhién KTTP cta nhéom I lon
hon khac biét co ¥ nghia thong ké so voi nhém
I (p<0,05). Nhom I c¢é count rate nim trong
khoang 108,0 dén 130,9 nho hon so véi count
rate cua nhom II, trong khoang 169,1 dén 227,8.
Nhur d6 thi hinh 2 cho thay, & ti 1¢ pha lodng cao,
count rate cia mau nho hon thi cho két qua
KTTP 16n hon so v6i mau c6 count rate 1on, ti 18
pha lodng thip.
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Ban luan

Hinh 1, 2, 3 cho thay sy anh hudng ciia count
rate dén kich thudc cac hat nano. Khi count rate
giam thi kich thude hat 6 xu huong tang, didu
nay c6 thé giai thich do khi ndng d6 cac tiéu phan
qua lodng (count rate thip) thi mat do cac hat
trong mot don vi thé tich giam, cac hat c6 xu
huéng dao dong manh lam sai 1éch phép do tan
xa anh sang dong dan dén két qua kich thudc hat
thu dugc lon hon. Nguoc lai, d6i v6i hon dich co
nong d6 cac tiéu phan cao (count rate 16n) thi dan
dén hién tuong anh sang bi da tan xa (phan xa,
khuc xa), anh sang tan xa tor mot hat tuong tac
v6i mot hat khac trude khi dén dau do va bi giam
cuong do, tir d6 két qua kich thude hat thu duoc
nho hon [4].

Vi hé tiéu phan nano polyme, khi ti 1& pha
lodng thap dé count rate nho hon 126 keps, thi
KTTP ctia mau thu duoc bét dau co su khac biét
¢6 y nghia véi cac mau co count rate 16n hon. O
hé tiéu phan nano liposome khi pha lodng mau
xuéng muc count rate <170 kcps, KTTP do dugc
bét dau c6 sy khac biét co ¥ nghia voi cac mau
c6 count rate 16n hon. Nhu vdy, & hé tiéu phan
nano polyme, c6 thé pha loang & ti 1¢ cao hon ma
it anh huong dén KTTP thu duoc ciia cac mau.
Diéu nay c6 thé giai thich do tiéu phan nano
polyme c6 ciu tric 1a hinh cau vé6i thé chat ran,
phu hop véi gia thuyét ap dung dé xay dung

phuong trinh Stoke-Einstein. Trong khi do, tiéu
phén nano liposome la mot nano nang, ciu tao
gobm mang phospholipid kép linh dong bao
quanh mét 151 nuée. Do viy, xét vé ciu truc, tleu
phan nano liposome kho duoc xem la mot tiéu
phan co thé chat rin. Hon nita vi cau triic 16p
mang phospholipid kép linh dong, hinh thai cua
liposome dé dang bi bién dang dudi tac dong cua
ngoai luc. Do d6, dui ¢6 pha loang nhiéu nhung
c4u triic ctia tiéu phan nano polyme khong bi anh
huéng dang ké nhung cu tric mang kép linh
ddng cua liposome, co thé bi anh hudng nhiéu
hon boi sy pha lodng bang dung méi.

Hon nira, so sanh cic mau liposome co ti 1¢
céc thanh phan khac nhau cho thdy, & cac ti 1é
pha loing c6 count rate > 170 kcps, mau
liposome c¢o ti 16 HSPC: cholesterol 7:3 ¢ KTTP
trung binh rat 6n dinh (bang 151,7 nm) & cac gia
tri pha loang khac nhau. Trong khi d6 liposome
c6 ti 1¢ mol HSPC:cholesterol 8:2 c6 KTTP trung
binh it 6n dinh hon & cac gié tri count rate >170
keps. Diéu nay chimg to thanh phan cua
liposome c6 anh hudng dén d6 6n dinh cua
KTTP. Ti 1€ mol ciia HSPC: cholesterol 7:3 cho
16p mang kép cua liposome chic chan hon ti 18
8:2. Nhu nhiéu tai liéu da cong bd, cholesterol
phin bd xem k& trong trong 16p mang
phospholipid kép, dong vai trd nhu 16p vita dé
tang tinh 6n dinh mang [5, 6].

=3 =i =) 1
=1 £n (=1 tn

Imtensity (%)

£

Size Distribution by Intensity

= =
.
-

10

Size (d.nm)

1000 10000

——— Liposome HSPC:Chol = 83

Nano polymer Eudragit RL100

Liposome HEPC:Chol = 723

Hinh 4. Db thi phéan bd KTTP cua cac mau hat nano.
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Ngoai gié tri KTTP, gia tri PDI 1a thuéc do
khong thir nguyén cta do rong khoang phan b
miu. Do do, cac gia tri ndy bién thién trong
khoang twong ddi 16n & cic mau va ti 1é pha
loang khao sat. Tuy nhién cac gia tri PDI cua cac
mau tdp trung chu yeu quanh 0,1 cho thiy cac
mau co6 khoang phan b kich thude rat hep, nhu
thé hién & dd thi trén hinh 4. So sanh gia tri PDI
ctia tirng nhom mau A1-A6, B1-B7, C1-C5 cho
thiy, cac gia tri PDI c6 xu hudng ting khi count
rate giam. Viéc pha qua lodng da lam cho cac
mau giam tinh dong nhét gila cac hat nano trong
cung mot mau giam, din dén PDI tang.

Chi sb count rate 1a dai luong thé hién cho
mirc d6 pha loang mau 1a mot trong nhiing thong
sé dai dién cho cudng do tan xa anh sang cia cac
tleu phan. Pau do cia hé thong may the hién
tuyén tinh trén 1 khoang rong tuy nhién néu nam
ngoai khoang d6 1a ving phi tuyén tinh. Trong
tan xa anh sang dong (DLS) dao dong cuong do
tan xa anh sang phu thudc thoi gian duoc sir dung
dé tinh toan KTTP. Chinh vi vay dé dat dugc két
qua chinh x4c phép do phai dugc thé hién trong
ving tuyén tinh ciia dau do hay do ¢ nhiing nong
d6 thich hop. Theo két qua thu duoc & nghién
ctru nay, khoang pha lodng phu hop nhat voi hé
tiéu phan nano polyme khong nén nhé hon 126
keps, khoang pha loang phul hgp nhét véi hé tiéu
phan nano liposome la khong nén nho hon 170
kcps. Hay noi cach khac, khi xac dinh KTTP cua
h¢ nano polyme va nano liposome bang phuong
phap nhiéu xa 4nh sang dong can pha loang vai
ti 1¢ thich hop de count rate ciia cAc mau tuong
tu nhau va nim gan gié tri 200 keps.

Két luin

Khi ti 1&¢ pha lodng 16n, ndng d6 cic miu
cang nho thi count rate cling gidam dan. Cac mau

liposome pha lodng dén count rate nhé hon 170
keps ¢6 kich thude 16n hon ¢ ¥ nghia thong ké
s0 v6i cac mau co do pha lodng thap hon. Cac
méu hdn dich tiéu phan nano polyme pha lodng
dén count rate nho hon 126 keps ¢6 kich thudc
16n hon c6 y nghia thong ké so v4i cac miu co
d6 pha loang thip hon. Do do, dé so sanh kich
thudc tiéu phan cia cac mau hdn dich nano
polyme va nano liposome, nén pha loang sao cho
cac mau c6 count rate gan nhau nhat va count
rate nén nam gan gia tri 200 kcps.
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