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TOM TAT

Quy trinh xac dinh d6ng thoi Paracetamol (PA) va Ibuprofen (IB) trong dwgc phdm
da duogc xdy dung dua trén phuong phap trac quang phd toan phan két hop thuat
toan loc Kalman duoc viét trén phan mém Microsoft-Excel 2016 v6i ngon ngtt 1ap
trinh Visual basic for Applications (VBA). Quy trinh dang tin cay khi phan tich
thuc t& cdc mau thudc (Alaxan, Lopenca va Protamol) véi &0 1ap lai (RSD) ot (d6i
v6i ca PA vaIB 1a 0.5% - 0.9%, n = 3) va d0 thu hoi (Rev) cao (d6i véi PA 14 99,0% -
103,2%, d6i voi 1B 1a 99,4% - 104,0%, n = 3)). Két qua thu duoc phu hop voi cac sd
liéu duwoc xac dinh theo phuirong phap séc ky 1ong hiéu nang cao (HPLC).

Tt khoa: Kalman, paracetamol, ibuprofen.

1. MO PAU

O Viét Nam, c¢6 gan 200 ché pham thudc giam dau phdi hop khac nhau dang
luu hanh. Trong d6 thudc két hop hai thanh phéan 1a Paracetamol (PA) (thuSc giam
dau, ha s6t) va Ibuprofen (IB) (thudc chdng viém khong steroid) c6 tac dung lam ha
sOt, giam dau va chdng viém nhanh, t6t hon so v6i dung PA hay IB don ddc. Trong
quy dinh tai Thong tw 31 ¢6 hiéu luc tir thang 8/2011 ctia BO Y t€, dang thudc phdi hop
paracetamol va ibuprofen duoc st dung & ca 4 cdp bénh vién va dugc ban kha pho
bién khong can ké don [1,2].

bé xac dinh dong thoi cac thanh phan trong thudc, cdc tac gia trong va ngoai
nuéc thuong st dung phuong phap sac ky long hiéu nang cao (HPLC) [7], hodc
phuong phap phan tich quang pho két hgp cac ky thuat xac dinh hién dai nhu pho
hong ngoai chuyén khoi Fourier [6], hodc két hgp chemometrics vi du chuyén d6i
wavelet [5,10], phd dao ham [2]. Cac phuong phéap phan tich trac quang két hop véi
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thuat toan c6 wu diém la thiét bi phan tich don gian hon, kinh t€ hon, it sit dung dung
moi doc hai.

Trong nghién cttu nay, phuong phap phan tich trac quang két hop thuat toan
loc Kalman dwgc 4p dung. Dau vao ctia bg loc Kalman can mot trang thai nong do dau
(trang thai do dac véi budc séng dau tién) cho tiing ddi teong véi nhidu tuong tmg cd
phan phdi chuan. Cac trang thai nong dd vdi bude soéng trac quang tiép theo sé dugc
wdc luwong dwa vao trang thai nong d ban dau. Uu diém ctia phuong phép trac quang
pho toan phan két hop loc Kalman so véi cac thuat toan khéc d6 la cac budce tinh toan
nhanh, don gian, khong can xay dung duwong chuan.

2. THUC NGHIEM
2.1. Thiét bi

May quang phd UV - VIS hiéu V630 UV/ Vis Spectrometer JASCO (Nhat); Can
phan tich hiéu Precisa XB 2204 (Thuy Sy), do chinh xac 0,0001g; Mdy do pH Toledo,
MP 120, Thuy Sy; Mdy cat nuwdc 2 [an hiéu Aquatron (Anh);

Cac dung cu thuy tinh cia HTL (Btic) nhu pipet, binh dinh mtec, c6c thuy tinh,
binh tam giac, diia thuy tinh, phéu loc, gidy loc.
2.2. Héa chat

*Chat chudn:

- Paracetamol: ham lwong 98,86 %; - Ibuprofen: ham luong 100 %, chdt chuan
dwoc dung dang bot, Vién tiéu chuan dwgc dung Ha Noi.

* Dung moi: dém photphat pH = 7 duwoc pha tit NaH2POs va K2HPOs nong d6
mdi chat khoang 0,1 M trong nuwdc cat 2 lan, diéu chinh pH dén 7,0 bang dung dich
NaOH 0,1 M va dung dich HC1 0,1 M.
2.3. Chuan bi cac dung dich chuan va dung dich lam viéc

* Pha dung dich chuan PA:

- Pha dung dich chuan gdc PA néng d6 500 pg/mL: Can chinh xac 50,6 mg chat
chudn duoc dung PA cho vao binh dinh muttc 100 mL, hoa tan béng dung dich dém
photphat pH =7, lac déu va dinh mttc dén vach mitc bang nwdc cat 2 [an.

- Dung dich PA lam viéc néng d6 50 pg/mL: Lay 10 mL dung dich chuan PA
500 pg/mL cho vao binh dinh mttc 100 mL, dinh mtc bﬁmg dém photphat dén vach
mttc bang nuwdc cat 2 lan. Cac dung dich lam viéc cé nong d6 thdp hon dugc pha tir
dung dich nay bang céch pha loang.

* Pha dung dich chuan IB:
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- Pha dung dich chuan goc IB 500 pug/mL: Can chinh xac 50,0 mg chét chuan
duoc dung IB cho vao binh dinh mitc 100 mL, hoa tan bang dung dich dém photphat
pH =7, lac déu va dinh mtic d&n vach mtic bang nudce cat 2 Tan.

- Dung dich IB lam viéc nong d6 50 pg/mL: Lay 10 mL dung dich chuan IB 500
ug/mL cho vao binh dinh mitc 100 mL, dinh mitc bang dém photphat dén vach bang
nudc cdt 2 Tan. Cac dung dich lam viéc ¢ nong do thap hon dugc pha tir dung dich
nay bang cach pha loang.

2.4. MAu thudc nghién cttu

Cac loai thudc nghién ctru thudc dang vién nén, déng gdi trong vi thudc, duoc
mua ¢ quay thudc tai thanh phd Hué vao thang 3 ndm 2017. Thong tin thudc dwoc
trinh bay ¢ bang sau:

Bang 1. Cac loai duwoc phadm nghién cttu va thanh phan cong b6

TT | Tén thudc S616 HSD Thanh phan cong b6 | Cong ty san xudt

1 Alaxan 407251 | 04/05/2017 | 325 mg PA va 200 | United
mg IB/vién International

Pharma

2 | Protamol | 14001NN | 04/02/2017 | 325 mg PA va 200 | Hoa — Dugc pham
mg IB/vién Mekophar

3 Lopenca 020214 | 25/02/2017 | 325 mg PA va 200 | Dvoc Hau Giang
mg IB/vién

2.5. Phuong phap phan tich

Phuong phép trac quang dung phd toan phan két hop véi thuat toan loc
Kalman dwoc tw 1ap trinh stt dung ngon ngtt VBA (Visual Basic for Applications) trén
phan mém Excel (viét tat 1a Kalman-Excel) d€ xac dinh dong thoi PAR vaIB [3, 11, 12]

2.5.1. Quy trinh phan tich va tinh nong d¢
Buéc 1: Chuan bi cac dung dich chuan riéng ting c&u tir va hon hop cta ching,

Budc 2: Do pho hap thu phan t trong vung budc séng thich hop, ghi dit liéu
do duoc vao file so liéu dang .txt hodc .dat.

Budc 3: Chay churong trinh da lap bang cach xuat file txt tir may do quang phd
sang file Excel d€ tinh toan nong d6 cac ciu ti trong dung dich va sai s6 twong ddi ctia
chang.

2.5.2. Chuan bi mau [2]

Mau dwoc chuan bi theo quy trinh dé xu4t ctia tac gia Tran Thic Binh va cong

su [2]

95




Xdc dinh dong thoi Paracetamol va Ibuprofen trong diwegc phdm bang phwong phdp tric quang phé'...

Chon ngau nhién 20 vién thudc, can va tinh khéi lwong trung binh mbi vién M,
nghién toan bd 20 vién d6 thanh bot min, tron déu.

Can chinh xdc m (g) lwong bot mau twong dwong 2M/5 lwong vién thudc, cho vao
cOc thay tinh, thém khoang 30 ml dung mo6i dém photphat pH = 7, khudy déu
cho mau tan hét. Cho dung dich mau theo dfia thty tinh vao binh dinh mtc 100
mL. Dung dung moi trang c6c thuy tinh nhiéu lan r6i cho dung dich vao binh
dinh mtrc; dinh mitc b:img dung moi dén vach 100 mL; 14c d€ tron déu dung dich,
loc dung dich bang gidy loc Whatman 41 kich ¢& 16 20-25 pm. Ta thu dugc dung
dich (1).

Dung pipet 1y chinh x4c 10 mL dung dich (1) vita thu dwoc dem pha lodng bang
dung méi, dinh mtc thanh 100 mL, trén déu thu duoc dung dich (2).

Dung pipet 1ay chinh xac 10 mL dung dich (2) vita thu dwgc dem pha loang bang
dung mdi, dinh murc thanh 100 mL, tron déu ta thu duoc dung dich mau (3). Day
la dung dich mau st dung d€ do quang.

Ham lwong PA va IB trong 1 vién dugc tinh theo cong thttc:
~ CVKM
M.1000  (mg/vien) (1)

Trong d6: M: Khoi lugng trung binh 1 vién (gam)

m: Khéi lvong mau can dé phan tich (gam)

C: Nong dd chat do dugc trong dung dich mau (ug/mL)
V: Thé tich dinh mtc ban dau (100 ml)

K: Hé s6 pha loang (K = 100)

10.C.M -
X= (mg /vién)
Thay cac gia tri da biét vao phuwong trinh, ta cé: (2)
2.6. Phuong phéap thong ké xi 1y s6 liéu
2.6.1. Sai s6 twong d6i (RE% — relative error)
C-C
RE(%) = 2.100
0 (3)

Trong d6 C: ndng do cuia chat xac dinh dwoc (ug/mL)

Co: nong do ctia chat da biét truede (ug/mL)

2.6.2. D0 lap lai [4,8]

Do 1ap lai dugce danh gia qua gia tri d¢ léch chuan twong doi (RSD).
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RSD(%) = 5100
X

(4)
Trong do, S: d¢ 1éch chuan
X: gia tri trung binh ctia ndong d¢ sau n lan do (ug/mL);

Khi x4c dinh chat phan tich ¢6 mot nong d6 xac dinh, c6 thé wéc luong sai s6
gid tri dinh luong (gia tri d6 c6 dugc chdp nhan hay khong) bang cach dua vao
phuong trinh Horwitz (RSDHorwitz) theo cong thitc:

RSDtorwitz = 201-0570) ®)
Trong d6, C: nong do (duoc biéu dién dwéi dang thap phan).

RSDHorwitz Xac dinh chat phan tich c6 néng d6 C d6 ¢ cac phong thi nghiém khac
nhau (dung bat ky phuong phap phan tich nao). Khi phéan tich chat c6 noéng d6 C trong
ndi bo phong thi nghiém, néu dat dugc d6 1ap lai véi RSD(%) < V2 RSDrorwitz la dat yéu
cau[9].

2.6.3. b6 dungl4,8]

Dénh gia d6 dting ctia phuong phép thong qua dd thu hdi bang cach thém chat
phan tich vao mau dwoc tinh theo cong thirc:

C;-C
Rev(%) =———-2.100
2 (6)
Trong do,
a: ndng dd ctia chat chuan thém vao mau (ug/mL);

Cr: ndng do chat xac dinh dwgc trong mau sau khi thém chuan (ng/mL);

Ca: nong dd chat xac dinh duoc trong mau khi chua thém chuan (ug/mL)

3. KET QUA VA THAO LUAN
3.1. Khao sat phd hip thu ctia PA va IB

Két qua khao sat pho hap thu cta cac dung dich chuan PA, IB (5 pg/mL) va hon
hop PA 5 pug/mL - IB 5 pug/mL & khoang budc séng 210 — 310 nm dwoc biéu dién 6 hinh
1.
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—1.1B5
—2.PAS
——3.1B5 + PAS

220

240

260

280 300

Buéce song (nm)

320

va hon hop PA 5 ug/mL - IB 5 pg/mL (3)

Hinh 1. Phé hédp thu ctia dung dich chuan IB 5 ug/mL (1), PA 5 ug/mL (2)

Tt hinh 1 cho thay phd hap thu cua cac dung dich chuan cua PA va IB xen phu

nhau 6 khoang budc séng tir 210 — 310 nm. Vi vay, ching tdi c¢6 thé xac dinh dong thoi

ham lugng cta PA, IB bang phan mém Kalman-Excel .

3.2. Danh gia do tin ciy cia phwong phap khi phan tich dung dich chuan hén hop

PA va IB phong thi nghiém

3.2.1. Sai s6 cua phuong phap

Khao sat cac ty 1é khac nhau ngau nhién cta hai hoat chit nghién cttu nhdm

danh gia kha ning dap tng ctia phuong phap, tién hanh pha 5 dung dich hon hop cé ti
1é ndng do (ug/mL) PA: IB Ian luot la 5:1; 5: 2,5: 5: 5; 5: 10; 5: 15. Quét phé cua cac dung
dich trén trong khoang buéc séng tir 210 — 310 nm, dung phan mém Kalman-Excel dé

xé4c dinh nong d6 cua tlmg ciu tir trong cac dung dich hén hop. Két qua dugc trinh bay

0 bang 2.
Bdng 2. Két qua x4c dinh ndng dd PA, IB trong hén hop va sai s§ twong d6i ctia phirong phap
Hén hoo | ™ chudn ra - Cischuén 1B
Op (Pg/m]-‘) Craxd RE ( A)) (P-g/mL) Cixd RE (%)
(ug /mL) (ug/mL)
H1 5 5,02 0,5 1 0,93 -6,6
H2 5 4,92 -1,7 2,5 2,41 -3,5
H3 5 4,92 -1,7 5 4,97 -0,6
H4 5 4,91 -1,9 10 9,88 -1,2
H5 5 5,0322 0,6 15 15,20 1,3

Crpa chuan: NONg dd PA cua dung dich chuan

CiB chuan: nONG dQ IB ctia dung dich chuan

Craxa: nong d6 PA xac dinh duoc

Cixa: nong d9 IB xac dinh duoc

RE%: sai s0 twong ddi (relative error), dugc tinh theo (3).
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Bang 2 cho thdy rdng véi cac ti 1& nong d6 khac nhau, gitta nong d6 dung dich
chudn va nong d6 xac dinh dwoc mic sai s6 RE% nho. Phuwong phép cho két qua chap
nhan vdi sai s6 RE (%) nho do dé ¢é d¢ dung tot.

3.2.2. Danh gia do lap lai cia phuwong phap

Do ldp lai duoc danh gia qua ba lan do va xac dinh cac dung dich chuan phong
thi nghiém khac nhau cho 3 ti 1é néong d6 (ug/mL) khac nhau.

H3: Hon hop PA va IB voi ti 1€ nong do PA:IB=5:2,5
H4: Hon hop PA va IB véi ti 1€ nong d¢ PA:IB = 5: 10
H5: Hon hop PA va IB véi ti 1é nong d6 PA:IB = 5: 15
Két qua tinh toan duoc trinh bay ¢ bang 3.

Bang 3. Két qua xac dinh d6 1dp ctia phuong phap

H3 H4 H5
Lan do Cra | RE Cs RE | Cra | RE Cs |RE| Cra |RE | Cms RE
pg/mL| (%) | pg/mL | (%) jug/mL| (%) |pug/mL|(%)ug/mL| (%) | ug/mL |(%)
Lan 1 503 | 06 | 241 -3,5 1492 |-1,6 9,88 |-1,2| 491 |-19 1520 |1,3
Lan 2 504 | 09 2,42 33 |49 |-11 9,93 |-0,7] 4,90 |-2,1 1517 |11
Lan 3 502 | 03 2,41 -3,5 | 487 |-2,5 971 29| 493 |-1,5 1526 |1,7
Cac dai lugng thong ké
H3 H4 H5
Cw (ug/mL) 5,03 2,41 4,91 9,84 4,91 15.21
S (ug/mL) 0,01 0,005 0,04 0,12 0,01 0.05
RSDrrn% 0,3 0,2 0,8 1,2 0,3 0.3
RSDu% 12,6 14,0 12,6 11,3 12,6 10,6

Gia tri RSDrn d6i véi PA tir 0,3% dén 0,8%, ctia IB tir 0,2% dén 1,2% déu nho
hon 1/2RSDu. Khi phan tich trong ndi bo PTN, néu cac gia tri RSD thu duoc nho hon
1/2RSDn thi d6 13p lai cua phwong phap dat yéu cau [9]. Nhu vay, phuong phép nay
c6 do ldp lai tot voi ca hai cau tu.

3.3. D9 ldp lai va d6 dang ctia phwong phap khi phan tich mau thudc thyc t&
3.3.1. b0 lap lai

Ap dung quy trinh phan tich da dwoc trinh bay & muc 2.5.2 d€ xac dinh déng
thoi ham lwong PA va IB trong cdc mau thudc. Theo quy trinh x& Iy mau ¢ muc 2.5.2
va theo ham luwong ghi trén nhan thudc thi dung dich mau dem do c6 néng d6 xap xi
ctia PA 1a 13 pg/mL va IB la 8 pg/mL (d6i véi ca 3 mau thudc Alaxan, Lopenca,
Protamol). Két qua xac dinh dwgc trinh bay ¢ bang 4.
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Bing 4. Két qua xéac dinh dong thoi PA va IB trong mau thudc bang phan mém Kalman - Excel

Thong Paracetamol Ibuprofen
tin/Pai | Xac dinh dwoc Ham lwong Xac dinh dwoc Ham lwong
luong C (ug/mL) x(mg/vién) C (ug/mL) x (mg/vién)
Alaxan
1 13,42 335,4 8,04 200,9
2 13,28 332,0 7,96 198,9
3 13,55 338,7 8,12 202,9
Dai Cw=13.42ug/mL; S=0.13 ug/mL Cw =8.04ug/mL; S = 0.08ug/mL
leong RSD = 0,9% RSD =0,9%
thong ké
Lopenca
1 12,95 323,8 8,500 212,5
12,91 322,8 8,475 211,9
3 13,04 326,0 8,560 214,0
Dai Cw =12,97ug/mL; S= 0.07 ug/mL Cw =8,51ug/mL; S=0.04 ug/mL
leong | RSD =0,5% RSD =0,5%
thong ké
Protamol
1 13,28 332,0 7,97 199,2
2 13,15 328,7 7,89 197,2
3 13,29 332,4 7,98 199,3
Dai Cw=13.24 ug/mL; S=0.08 ug/mL Cw=7.94mg; S=0.05ug/mL
luong | RSD =0,6% RSD% = 0,6 %
thong ké

1» RSDH (PA) = 5,4%

1/2 RSDHorwitz (IB) = 5,9%

Két qua 6 bang 4 cho thay, ham lugng paracetamol trung binh xac dinh duoc
trong cac mau thudc phan tich dao dong tir 13,29 ug/mL dén 13,42 ug/mL, xap xi gia tri
cong bd trén san pham (khoang 13 pg/mL, sau khi da chuyén doi theo cong thirc & muc
2.5.2) v6i gid tri RSD ttr 0,5% dén 0,9%, nho hon Y2 RSDw (5,4%) D6i véi ibuprofen, ham
leong trung binh xdc dinh dugc trong cac mau thude phan tich dao dong tr 7,89
ug/mL dén 8,56 ug/mL, xdp xi gia tri cong bo trén san pham(khoang 8 ug/mL, sau khi
da chuyén doi theo cong thirc & muc 2.5.2) véi gia tri RSD tir 0,5% dén 0,9%, nho hon 2
RSD (5,9%)

Nhu vay, quy trinh phan tich da ap dung thanh cong dé€ xac dinh dong thoi PA

va IB trong mau thudc.

100



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué

Tép 11, S5 1 (2018)

3.3.2. o dung

3.3.2.1. banh gia d6 dung theo phuong phép thém chuan

Do dung ctia phuong phap phan tich trén mau thuc t& dwgc danh gia qua d6 thu hoi.

Tién hanh phan tich lap lai 3 Ian trén cac mau duoc phdm ky hiéu lan luwot 1a T1, T2 da

duoc thém chuan PA 1a 2 ug/mL va 4 pug/mL; thém chuan IB 2 ug/mL va 4 pug/mL. Tién

hanh phan tich dong thoi mau duoc phdm chwa thém chudn va cac mau duoc pham da

duoc thém chuan. Két qua xac dinh d¢ dung duoc trinh bay nhu bang 5.

Bdng 5. Két qua x4c dinh d6 ding khi phan tich mau thuc t&

Nong do Paracetamol Ibuprofen
x hat chua
Mau Cthaétrrcl ‘:1;)11 COa Cdo Rev % Cos Cdo Rev ¥
mL mL ’ mL mL ’
(ug/mL) (ug/mL) | (ug/mL) (ug/mL) | (ug/mL)
Alaxan
2,00 15,52 105,3 9,99 98,05
1 4,00 1342 17,13 92,9 8,04 12,14 102,7
2,00 15,37 104,3 9,90 97,1
2 4,00 13,28 16,96 91,9 7,96 12,02 101,7
2,00 15,66 105,6 10,03 95,5
/ 1 / 4 12 4 J
3 4,00 3,55 17,30 93,8 S 12,18 101,6
Revrs (%) =99,0% Revrs (%) =99,4%
Lopenca
2,00 15,01 103 10,45 |994
1 12
4,00 25 16,85 97,5 8,50 12,56 | 101,6
2,00 14,97 102,7 10,47 | 99,7
2 4,00 1251 16,92 102,1 8,48 12,53 101,3
2,00 1499 97,3 10,53 | 98,3
3 4,00 13,04 16,98 98,4 8,56 12,56 100,1
Revrs (%) = 100,2% RevrTs (%) = 100%
Protamol
1 2,00 1398 15,40 105,8 7,97 10,09 106,1
4,00 ’ 17,32 101,0 12,08 102,9
2,00 15,24 104,8 10,03 107,6
2 4,00 13,15 17,15 100,0 7,88 11,96 102,1
2,00 15,41 106,0 10,02 102,3
13,2 7
3 4,00 3,29 17,36 101,6 8 12,11 103,3

Revts (%) =103,2 %

Revrs (%) = 104,0%

Ghi cha: C: Nong d6 dung dich mau do dwoc khi chua thém chuan; Cao: nong

do dung dich mAau do dwoc sau khi thém chuan.
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Két qua bang 5 cho thdy phuong phap c6 do diang t6t voi ca 2 thanh phan PA
va IB trong 3 loai thudc phéan tich. D6 thu hoi cua PA tir 91,9% + 106,0% va cua IB tu
95,5% + 107,6%. Theo AOAC, khi phén tich nong d6 ¢& 1ppm=+10ppm, néu dat duoc do
thu hoi tir 80+110% 1a dat yéu cau [9]. Diéu nay cho thdy phuong phap phan tich c6 do
dung t6t véi ca hai thanh phan PA va IB, dong thoi ciing cho biét ta dugc ctia thude
hau nhw khéng anh hudng dén két qua phan tich hai chat nay trong thudc.

3.3.2.2. Danh gia do diing khi so sinh két qua cua phwong phdp nghién citu voi
phurong phdp sic ky 10ng hi¢u ning cao (HPLC)

D¢ danh gia thém d¢ dung ctia phuong phap nghién cttu, chung tdi tién hanh
glri mau thudc Lopenca cho Trung tdm Kiém nghiém thudc, M§ phdm, Thyc pham —
Tinh Thita Thién Hué phan tich dinh lwong bang phiong phép tiéu chudn HPLC.

Tién hanh so sanh, danh gid két qua phan tich ctia hai phuong phap bang
phuong phap thong ké. Két qua dwgc trinh bay ¢ bang 6.

Bing 6. K&t qua phan tich PA va IB trong thudc Lopenca bang phuong phap tric quang
két hop véi phan mém Kalman-Excel va phwong phap HPLC

Ham luong PA (mg/vién) Ham luong IB (mg/vién)

Kalman-Excel HPLC Kalman-Excel HPLC

1 323,75 324,44 212,5 214,01

Lan do 2 322,78 325,72 211,9 213,60

3 326,03 325,36 214,0 214,86

TB 324,19 325,17 212,8 214,16

S 1,668 0,660 1,082 0,64

Fin 6,39 2,83
Fi(0,05;2;2) 39,00 39,00
Spool 1,27 0,89
tin 0,95 1,87
t1(0,05;4) 2,78 2,78

Ghi cha: TB: Gia tri ham luwgng trung binh cua hoat chat trong mét vién thudc;
Fu: chuan F thuc nghiém; Fi: chuan F tra bang ¢ p = 0,05, fi = 2, f2 = 2; Spoo: DO 1éch
chuan chung cua hai phuong phap; tw: chudn t thye nghiém; te: chuadn t tra bang o p =
0,05, f=4.

Két qua bang 6 cho thdy Fu < Fi va twm < ti (p > 0,05) khong cd su sai khac gia tri
trung binh va d¢ lap lai cua phwong phép vé mat thong ké khi xac dinh ham luong PA
va IB trong mau thudc theo phuong phap Kalman-Excel so véi phuong phap séac ky
long hiéu ndng cao, hay ndi cach khac két qua phan tich PA va IB ctia hai phuong phap
la dong nhat. Nhu vay, phuong phap xac dinh dong thoi PA va IB bang phuong phap
Kalman-Excel la dang tin cay.
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4. KET LUAN

Két qua phan tich dung dich chudn phong thi nghiém va mau thudc thuc t&
cho thdy cac s liéu thu duoc c6 dd tin cdy cao, ¢ thé st dung phuong phép trac
quang dung pho toan phan két hop voéi thuat toan loc Kalman viét trén phan mém
Excel d€ xac dinh dong thoi Paracetamol (PA) va Ibuprofen (IB) trong hén hop ma
khong phai tach chung ra khoi nhau. Uu diém ctia phwong phap 1a tién hanh don gian,
thoi gian xac dinh nhanh, tiét kiém chi phi so vdi cac phwong phap phan tich thuwong
dung nhuw HPLC. Két qua ap dung budc dau phan tich trén mau thude thuece t& cho thay
phuong phap nay phu hop véi phwong phéap tiéu chuan HPLC.
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SIMULTANEOUS DETERMINATION OF PARACETAMOL AND IBUPROFEN IN
PHARMACEUTICAL PRODUCTS BY FULL SPECTRUM SPECTROPHOMETRIC

METHOD COMBINED WITH KALMAN FILTER ALGORITHM

Nguyen Thi Quynh Trang'", Tran Thuc Binh?
1 Sai Gon University
2 University of Sciences, Hue University

*Email: trangntm@sgu.edu.vn
ABSTRACT

A procedure for simultaneous determination of paracetamol (PA) and ibuprofen
(IB) in pharmaceutical products was established by the full spectrum
spectrophotometric method combined with Kalman filter algorithm. Data import
and calculations of the PA and IB concentrations in samples under study were
carried out on the Microsoft-Excel 2016 coded by Visual basic for Applications
(VBA) language. The procedure proved to be reliable with good repeatability
(relative standard deviation (RSD) values fluctuated from 0.5% to 0.9% for both PA
and IB, n = 3) and trueness (recovery variations were 99% - 103% for PA, and 99% -
104% for IB, n = 3) in terms of PA and IB analysis in three phamarceutical products
(Alaxan, Lopenca and Protamol). The obtained results were suitable to data

defined by high performance liquid chromatography (HPLC).

Keywwords: Kalman, paracetamol, ibuprofen.
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