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Tém tit:

Pit van dé: Viéc nghién ctru thim do va khao sat sy anh hudng cta thanh phan cong thirc
1én tinh chat ctia san pham 1a viéc 1am thuong xuyén va rat quan trong. Bai bao gidi thiéu mot
phuong phép hd trg khéo sat méi lién quan nhan qua tir dit liéu cong thirc vién nén phong thich
6 kiém soat mot cach truc quan bang toa d song song. Poi twong va phwong phap nghién
ciru: T dir liéu cong thirc vién nén phong thich c6 kiém soat da cong bd, ki thuat song song
s& duoc ap dung minh hoa mdi lién quan nhan qua giita cac bién doc 1ap x va phu thudc y. Két
qua: Vi ki thuat toa do song song két hop mang than kinh, ngoai viéc khao sat mdi lién quan
nhan qua tryc quan, nha bao ché c6 thé thao tac thay doi gia tri cac bién doc 1ap X bang cach
chon gid tri can khao sat dé xem su thay ddi cta bién phu thuoc Y nhu thé nao mot cach dé dang.
So sanh véi két qua du doan tir nghién ctru da cong b 1a cac phuong trinh toan hoc bac 2, biéu
dd toa d6 song song ciing da dwa ra nhitng mbi lién quan nhin qua mot cach truc quan va chinh
xac hon. Két luan: Tl nghién ctru nay, k¥ thuat toa do song song nén duoc quan tim nhu mot
cong cu hiéu qua cho viéc khao sat mdi lién quan nhan qua khong chi cho dang cong thic vién
nén phong thich c¢6 kiém soat ma con co thé ap dung hiéu qua cho cac dang bao ché khac.

Tir khéa: M6 hinh héa, mang than kinh, vién nén phong thich cé kiém sodt.

Abstract:
EXTRACTING THE CAUSE-EFFECT RELATIONSHIPS
FROM FORMULATION DATA OF CONTROLLED RELEASE PRODUCT

USING VISUALISATION METHOD
Do Quang Duong
Faculty of Pharmacy, UMP HCMC

Background: The study of examining the influence of ingredients to the properties of the
product especially the release of active ingredients is regular job and is very important. This
paper presents a method to support surveying the cause-effect relationships from experimental
data of controlled release tablet formulation with an intuitive method - parallel coordinates.
Materials and methods: In the survey of cause-effect relationships, the experimental data of
tablets controlled release formulation referenced from a published article and parallel techniques
will be applied to extracting the intuitive relationships between the variables of ingredients and
properties. Results: With the parallel coordinates technique combined to neural network for
modeling formulation data, the formulator can manipulate to change the value of independent
variable X by selecting the values to be examined to see the change of the dependent variable
Y. Compared with the predicted quadratic form from the published result, parallel coordinates
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view has taken the cause and effect relationship and a more accurate visualisation. Conclusion:

This result will lead formulators to understanding their products more precisely and saving a lot

of time and labor in R&D process.

Keywords: neural networks, visualisation, cause-effect relationships, controlled release

1. PAT VAN PE

Trong cong thic vién nén phong thich cé
kiém soat, viéc nghién ctru thim do dé khao
sat mdi lién quan giita thanh phan cong thirc
v6i lwong hoat chat phong thich ciia san pham
duoc goi 1a mbi lién quan gitra nhan va qua
1a mot van dé can thiét va 1a thudong xuyén
clia cac nha bao ché. Trong d6, nhan la diéu
kién san xuat hay bién doc 1ap x (théng sd)
va qua 1a tinh chat san phiam hodc bién phu
thudc y. Nha bao ché thuong gip kho khan khi
xéac dinh bién sd nao anh hudng tinh cht san
pham va quy luat nao chi phdi nén co thé khao
sat cai khong can ma bo sot cai can nghién
cuu, dac bi€t cho nhirng cong thirc cia nhiing
ché pham méi [4].

C6 rat nhiéu phuong phap hd tro khao sat
mdi lién quan nhan qua trong cong thirc dugc
pham da duoc ap dung nhu: biéu d6 2 chiéu,
3 chiéu, luat dang “Néu ... Thi ...” hay
phuong trinh toan hoc... Nhitng k¥ thuat nay
phéan nao giai quyét duoc yéu cau khao sat
moéi lién quan nhan qua va giam thoi gian va
chi phi nghién ctru va phat trién cong thirc.
Tuy nhién, vin con mot s han ché nhu:
phuong phap théng ké hay may tinh da duoc
gi01 thi¢u va ap dung cho viéc xay dung mo
hinh du doan tir d6 khao sat mdi lién quan
nhan qua bang biéu d6 2 chiéu, 3 chiéu hay
dang luat tor m6 hinh du doan nay nhung doi1
khi gdy kho hiéu cho nha bao ché khi phan
tich cac két qua ¢ dang biéu d6 hay luat.
Nha bao ché khong c6 dugc cai nhin tong
quat cho toan bo thanh phan cong thirc duoc
khao sat, vi du: biéu dd 2 chiéu chi khao sat
1 thanh phan cong thirc va 1 tinh chat, biéu
dd 3 chiéu chi khao sat 2 thanh phan cong
thire va 1 tinh chat san pham, trong khi khao
sat phuong trinh todn hoc 1a mot thach thuc

v6i dang phuong trinh bac 2 phuec tap.

Bai bdao nay gioi thi€u viéc ung dung
phuong phap toa do song song (Parallel
Coordinate Graph) [2] hd trg nha bao ché
trong viéc khao sat mdi lién quan nhén qua
trong dir liu cong thirc vién nén phong thich
c6 kiém soat mot cach tryc quan.

2. POI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. Cong cu phin mém va cach danh gia

Phan mém st dung trong bai bao nay la
két qua nghién ciru va tmg dung hai k¥ thuat
thong minh: mang than kinh (NN) va toa do
song song tai Khoa Dugc — Pai hoc Y Dugc
Ho Chi Minh cho viée xdy dung m hinh cong
thire va khao sat mdi lién quan nhan qua.

Mang than kinh (Neural Network-NN)

Mang than kinh d3 duoc 4p dung tir hon 60
nam qua, c6 ich trong viéc thiét 1ap mé hinh
lién quan nhan qua, dic biét dbi véi viec mo
hinh hoéa dit liéu phi tuyén hay dir liéu phirc
tap. Mdi mang than kinh nhan tao duoc ciu
tao bdi nhiéu don vi than kinh dugc lién két
va sap xép thanh nhiéu 16p. C6 nhiéu cau triic
mang than kinh, song cdu trac mang nhiéu
16p (multilayer perceptron networks) l1a thong
dung nhét [4].

Toa do song song

Khai niém toa d§ song song (Parallel
Coordinates) [2] duoc dua ra dau tién boi
Maurice d’Ocagne, nam 1885, sau d6 dugc
gi6i thi¢u rong rai boi Alfred Inselberg,
nam 1959 va dugc st dung nhu mot cong cu
truc quan hoa (Visualization). K¥ thuat toa
d6 song song 1a d6 thi & dang thanh, trong
d6 c6 N truc Y véi cac mién gia tri khac
nhau dat song song vdi cac truc X, tai mot
thoi diém gid tri trén cac truc X duoc ndi lai
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v6i nhau dé biéu dién mdi quan hé giira cac
thanh phan trén cac truc Y [3].

Trong viéc khao sat mdi lién quan nhan
qua trong cong thuc vién nén phong thich
c6 kiém soat, md hinh cong thic s€ duoc
x4y dung bang k¥ thuat mang than kinh, k¥
thuat song song s€ dugc 4p dung minh hoa
mbi lién quan nhan qua giira cac bién doc 1ap
x va phu thudc y.

bé danh gia chét lugng cua mot mo hinh
hoa, nghién ctru nay sir dung hé sé R Theo
cong thie 1, gia tri ciia R? cang cao, md hinh
du doan dir lidu tir phdn mém cang chinh xéc.

S -5y
R?=[1- K100 (1)
;(y; -y

Voiy.: bién phu thudc véi tung dir licu; y
: gi4 tri trung binh ctia bién phu thudc; 7 : gia
tri du doan tir mé hinh; n: sb lugng dir li¢u.

2.2. Dir liéu thue nghiém

Dt liéu trong nghién ctru nay dugc tham
khao tr cong trinh cua Bodea va Leucuta
[1], trong cong thuc vién nén phong thich co

kiém soat ctia 2 tac gia trén, sy anh hudng
cua 2 ta dugc Hydroxypropylmethylcellulose
(HPMC), Sodium carboxymethylcellulose
(CMCNa) 1én lugng Propanolol hydrochloride
(Propanolol HCI) phong thich dugc khao sat
tai thoi diém 1, 6, 12 gio.

Dt liéu thuc nghiém bao gém 13 cong thirc
thue nghiém voi 3 bién doc 1ap va 3 bién phu
thudc nhu sau:

Céc bién doc lap Céc bién phu thudc

% hoat chat phéng

X1 % HPMC Y1 thich sau 1 gior

« % hoat chét phéng
2 9% CMCNa Y2 thich sau 6 gior

X % Propanolol % hoat chét phong
3 HCI Y5 thich sau 12 gio

3. KET QUA VA BAN LUAN

Bang 1. minh hoa két qua mé hinh hoa dit
lidu bang k¥ thuat mang than kinh. Két qua tir
Bang 2. cho thay chat lugng mo hinh dy doan
kha cao voi gid tri R? cao hon dang ké so véi
nghién ctru da duge cong bd véi phuong phap
thong ke.

Bang 1. Dit liéu thuc nghiém va két qua dy doan tir k§ thuét nghién ctru

SO N A T (O NI~ O I
1 0,34 0 0,66 0,152 0,151 0,683 0,682 0,992 0,99
2 0,2 0,46 0,34 0,104 0,104 0,545 0,545 0,902 0,902
3 0,2 0,14 0,66 0,112 0,112 0,612 0,612 0,986 0,987
4 0,66 0 0,34 0,122 0,122 0,448 0,448 0,712 0,712
5 | 0,446 0 0,553 | 0,148 0,149 0,585 0,585 0,866 0,866
6 | 0,506 | 0,153 0,34 0,074 0,074 0,388 0,388 0,68 0,68
7 0,2 0,353 | 0,446 | 0,098 0,098 0,576 0,576 0,925 0,925
8 0,35 0,15 0,5 0,084 0,087 0,512 0,52 0,856 0,865
9 0,35 0,15 0,5 0,087 0,087 0,518 0,52 0,862 0,865
10| 0,35 0,15 0,5 0,084 0,087 0,507 0,52 0,851 0,865
11 0,35 0,15 0,5 0,089 0,087 0,525 0,52 0,87 0,865
12| 0,353 | 0,306 0,34 0,052 0,052 0,352 0,353 0,672 0,674
13 | 0,553 0 0,446 | 0,143 0,143 0,518 0,518 0,792 0,792
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Béng 2. Gia tri R? cia m6 hinh dyu doan tr
nghién ctru va phuong phap thong ké [1]

y1 y2 y3
Nghién ctru 99% 99% 99%
hién tai
Théng ké [1] 96% 88% 91%

Nghién ctru ciia Bodea va Leucuta [1] dua
ra cac biéu thirc thong ké:

y,=- 0,015+ 0,145x, - 0,062x, + 0,168, +
0,594x.>—0,691x x,

y,= 0279 - 0,1x, - 0,08x, + 0,626x, +
1,27x,> - 0,841x x,

¥, = 0,629 — 0,246x, — 0,08x, + 0,653x, +
1,122x2—0,841x x,

Tur nhitng biéu thirc du doan cua nghién cuu
ctia Bodea va Leucuta, c6 thé thiy: 2 td duoc
khao sat c6 tac dung lam giam lugng hoat
chat phong thich trong thoi gian khao sat, tuy
nhién sy anh huong s& tic dong nhiéu hay it
dén lugng hoat chat phong thich thi rat kho dé
nha bao ché phan tich dua vao biéu thurc toan.

Trong Hinh la, khi st dung HPMC va
khong ding CMCNa trong thanh phan cong
thirc thi luong hoat chéat phong thich tai thoi
diém 1 gio dat trong khoang mong mudn trong
nghién ciu cua Bodea va Leucuta 10-20%,
tuy nhién lugng hoat chét phong thich tai thoi
diém 6 va 12 gio thi khong dat yéu cau. Trong
truong hop ting luong hoat chat st dung va
giam lugng HPMC thi lugng hoat chat phong
thich tai cac thoi diém khao sat déu tang lén,
tuy nhién luong hoat chat phong thich cao
hon lugng can thiét trong thoi gian 6 gio 1a
45-55% (Hinh 1b). Trong truong hop Hinh 1c
néu giam bot luong hoat chét trong cong thirc

va tang luong CMCNa va gilt nguyén lugng
HPMC nhu thanh phan cong thirc trong Hinh
1b thi lwong hoat chat phong thich giam dang
ké, co thé thay ta dugc CMCNa c6 anh huong
dang ké 1én lugng hoat chat phong thich. Cac
Hinh 1d, le, 1f chi ra sy anh hudng cua lugng
td dugc dugc su dung phéi hop ddi voi lugng
hoat chat phong thich trong thoi gian khao sat
dac biét [a CMCNa, Hinh 1f chi ra vién nén
matrix nghién ctu dat dugc két qua tdi wu.

Vi k§ thuat nay ngoai vi¢c khdo sat, nha
bao ché co thé thao tac thay doi gia tri cac bién
doc 1ap X bang cach chon gia tri can khao sat
dé xem sy thay d6i cta bién phu thudc Y nhu
thé nao mot cach truc quan. Bén canh d6 khi
thay d6i cac gia tri X, nha bao ché ciing s& dé
dang khao sat duoc thanh phan nao trong cong
thirc c6 anh huong déng ké hay khong 1én tinh
chat san pham dugc nghién ciru.

4. KET LUAN VA KIEN NGHI

Mac du k¥ thuat mang than kinh d3 duoc gidi
thi¢u tr 1au nhung nhiing tmg dung dua trén cac
k¥ thuat ndy van duoc quan tim rat nhiéu va
nghién ctru Umg dung cia bai bao nay la mot vi
du. Viéc thé hién truc quan mébi lién quan nhan
qua bang do thi két hop song song cung cap cho
nha bao ché nhimg tri thirc cu thé hon so véi tap
ludt “Néu ...thi...” va cac phuong phap truyén
thong trudc day. Tir nghién ctru nay, k¥ thuat toa
do song song nén dugc quan tam nhu mot cong
cu hi¢u qua cho viéc khao sat méi lién quan
nhan qua khong chi cho dang cong thirc vién nén
phong thich c6 kiém soat ma con c6 thé ap dung
hiéu qué cho céc dang bao ché khac.
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