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SUMMARY

SIMULTANEOUS QUANTITATIVE ANALYSIS OF SULFAGUANIDINE,
SULFAMETHOXAZOLE AND TRIMETHOPRIM USING PRINCIPAL
COMPONENT REGRESSION (PCR) BASED ON NEAR INFRARED
SPECTRA

In this study, Near Infrared Spectroscopy (NIRS) had been applied for analyzing
sulfaguanidine, sulfamethoxazole and trimethoprim in tables without the need of
sample digestion. The analytical method was developed with synthetic and doped
samples based on synthesis samples containing three analytes and five excipients
includingmaltodextrin, talc, Ca3(POy); starch and magnesium stearate. Eight lots of a
commercial solid tablets were also used to assess the validity of the method to
quantify one or two among sulfaguanidine, sulfamethoxazole and trimethoprim in the
industrial pharmaceutical product. The method proposes measurements in absorption
mode using a Fourier-transform near infrared (FT-NIR) spectrometer. Principal
component regression was the multivariate method adopted to calibrate the NIR
spectra with the analyte mass fraction. The content of sulfaguanidine,
sulfamethoxazole and trimethoprim present in the commercial samples was confirmed

by titrimetric and HPLC techniques with the relative error below 10%.
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1. MO DAU

Cac sulfonamid khang khuin la dan
chét cua p- aminobenzensulfonamid, c6
cong thirc cAu tao chung nhu sau:

R,—HN SO,—NH—R,

Trong d6 thuong gip R, 1a H, R; ¢ thé
la mach théng, di vong. Nhom thé R,
dbdi véi 3 chat sulfaguanidin (SFG),
(SFM)
trimethoprim (TMP) c¢6 dang nhu ¢
hinh 1[1]. Hién nay, ty 1& khang thudc
va khang chéo giita cac sulfamid rat cao

sulfamethoxazol va

nén di han ché viée st dung sulfamid
rt nhiéu. Mit khac, do c¢6 nhiéu doc
tinh va dd c6 khang sinh thay thé, cac
sulfamid ngay cang it dung doc lap ma
thuong phdi hop voi khang sinh khac
nhu phdi hop giita sulfamethoxazol véi
trimethoprim dé ting kha ning diéu tri
ctia thude.

Viéc kiém dinh cac chit khang sinh
nhom nay, dac bi¢t khi cung trong mdt
thudc c6 nhiéu loai khang sinh thudng
doi hoi phai tach bang phuong phap sic
ky, pho bién 1a sic ky long hiéu ning
cao (HPLC) [2]. So voi HPLC, thi dinh
luong chit hitu co trong thudc bang phd
hong ngoai gan (NIR) c¢6 wu diém ndi
troi do khong phai xir Iy mau, phan tich
nhanh, gia thanh ré do khong tén dung
mdi va néu két hop voi thuat toan hoi
qui da bién thi khong phai tach riéng

cac chat ra khdéi nén mau chira ta duoc
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va c6 thé phéan tich dong thoi cac hoat
chat trong cung nhom thude [3].
Trong nghién ctu nay, ching téi xay
dung phuong phap kiém tra nhanh va
ddng thoi chat lwong thudc vién nén
chira cac hoat chét sulfaguanidin (SFG),
(SMX)
thudc

sulfamethoxazol va
(TMP)

sulfamid bang phuong phap quang phd

trimethoprim nhoém
ké hong ngoai gan truyén qua két hop
v6i hodi qui da bién tuyén tinh (MRL)
ma khong can phan huy miu. Véi mot
md hinh dudng chuin da bién duoc xay
dung tir b mau chuén ran tu tao chira 3
hoat chat va 5 ta dugc, béng thuat toan
PCR [4] s& cho phép dinh luong duoc
thube chaa 1 hodc 2 trong s6 3 hoat chét
nay dang luu thong trén thi truong.

2. THUC NGHIEM

2.1. Héa chét, dung cu, thiét bj

- Chét chuin Sulfaguanidin (Vién kiém
nghiém thudc trung wong, chuan phong
thi nghiém), s kiém soat: 0100111.
luong: 100,7%  C;H;0N4O,S
(khan). D6 am: 7,89%. Ham Ilugng
nguyén trang: 92,11%

Ham

- Chit chuan Sulfamethoxazol (vién
kiém nghiém thudc trung wong, chuin
duoc dién Viét Nam), s6 kiém soat:
0107110. Ham luwong: 100,24%
C1oH1 N3OS (khan). P9 am: 0,19%.
Ham lugng nguyén trang: 100,05%

- Chét chuin Trimethoprim (Vién kiém
nghiém thudc trung wong, chuin duoc
dién Viét Nam), s6 kiém soat: 0201109.
99,89%  Ci14HisN4Os

Ham lugng:



(khan). D6 4m 0,1%. Ham luong
nguyén trang: 99,79%

- Cac ta duoc:

+ Tinh bot sin (Nha may san xuét tinh
bot mi Quang Ngii), dat tiéu chuin da
kiém tra theo DDVN 4

+ Ca3(POy); (Cong ty cd phan hoa duge
Vi¢t Nam), dat ti€u chuan di kiém tra
theo BP 2009.

+ Maltodextrin (Yisui dadi
developing Co., LTD), dat tiéu chuan
da kiém tra theo BP 2009.

+ Magie stearat (Peter Greven Asia
SDN. BHD), dat tiéu chuan di kiém tra
theo USP34.

+ Bot Talc (Cong ty c¢b phan hoa dugc

Corn

Vi¢t Nam), dat ti€u chuan di kiém tra
theo DDVN 4

- Héa chét tinh khiét phan tich (P.A.)
gdm KBr (dung cho phép do hong
ngoai) va dung cho HPLC nhu axit
axetic, NaOH, axetonitrin, triethylamin,
methanol (Merck)

- Can phan tich Sartorious do doc
0,0001g.

- B0 dung cu ¢ép vién: Agilent
Technologies standard sampling kit
(part no: Pike - 162 - 1000).

- Méy quang phd hdng ngoai Agilent
Technologies Cary 600 Series FTIR
spectrometer, dai s6 song do 7500-2800
cm”. Detector nhiét DTGS. Thiét bj
dugc dit trong phong do duy tri do am
dudi 30%.
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- Thu vién phd chuan: ST- Japan
spectral libraries (part no: K8159 -
1000)

- Phan mém Matlab 7.6: Chuong trinh
ho6i qui thanh phan chinh (PCR) dé phan
tich dong thoi cac cau tir trong ciing hdn
hop.

- Hé théng sic ky 1ong Shimadzu LC-
20A.; Cot tach C18 (250 x 4,6 mm;
Sum)

2.2. Quy trinh dinh lwgng nhanh va
thoi

sulfamethoxazol,

dong sulfaguanidin,

va trimethoprim
trong vién thudc bing phwong phap
NIR

- Budc 1: M6 hinh hdi quy da bién
tuyén tinh xac dinh ca ba hoat chat va
tong ham luong cac ta duoc duoc xiy
dung tir 30 mau chuin dang bot va 15
mau kiém trachira dong thoi cac hoat
chat 1 sulfaguanidin, sulfamethoxazol,
va trimethoprim cung véi ba ta dugc la
tinh botsdn, maltodextrin, Caz(POy),,
magie stearat, bot Talcvéi ty 16 thay do6i
trong khoang ham lugng khao sat sao
cho tin hiéu d6 hip thu quang trong
ving tuyén tinh.

- Budc 2:Nghién va tron ting mau
trong 15 phat dé hdn hop duoc dong
nhit.

- Budc 3: Liy 2 mg miuvira dong nhat,
tron déu v6i 98 mg KBr rdi tién hanh
nghién min déng nhit mau trong cb6i ma
nao trong 10 phut.

- Budc 4: Lay khoang 15 mg luong bot
vira nghién duoc, cho vao bd €ép vién va



do do6 hdp thu quangtrong ving phd
NIR tir 3600-3000 cm ', ghi lai file s6
liéu biéu dién do hap thu quang theo sd
song cia ting mau, xudt s6 liéu thu
dugc dudi dang ASCII va chuyén toan
bd dit liéu vao phdn mém Matlab dé
tinh toan két qua.

- Bu6c 5: Puong chuan da bién va cac
bd dit li¢u du doan duoc xay dung trén
ma trdn d6 hap thu quang cta cic miu
chuin va mau kiém tra d3 chuin bj &
phﬁn trén, tinh toan ma tran hé sd hdi
qui theo phwong phap PCR trén phan
mém va st dung ma trdn ndy dé tim
ndng d6 mdi hoat chit trong tirng miu.

- Bude 6: Pinh luong cac mau thuc té
b?mg cach tron mot luong bot vién véi
ta duoc dé pha lodng ham lugng hoat
chét sao cho thudc khoang ham luong
xay dung dudng chuin, ghi phd hip thu
ciia cac mau ndy, chuyén dir liéu thu
dugc vao phin mém Matlab dé tinh
toan két qua. Tinh toan ham luong hoat
chit trong cac miu thudc vién theo
cong thuc dudi day:

X xm,

HL(mg /vién) =

m,

Trong d6:  X: Luong (mg) hoat chit
tim duoc tir mo hinh hdi qui da bién

my: khéi lwong can ctia mau thir (mg)
mg: khoi lugng trung binh ctia 1 vién
ctia thube (mg)

2.3. Phén tich ddi ching

Ham luong sulfaguanidin trong thudc

vién nén duoc dinh luong bang phuong
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phap chuin do thé tich theo DDVN 4
[5]. Ham lugng sulfamethoxazol va
trimethoprim trong cung vién nén duogc
dinh luong theo phuong phap sic ky
16ng hiéu ning cao nhu dugc dién My
USP 34- NF 29 [6].

3. KET QUA VA THAO LUAN

3.1. Khao sat diéu kién tdi wu xac

dinh dong thoi sulfaguanidin,
sulfamethoxazol va trimethoprim
trong cung hon hop

3.1.1. Phé hdp thu viing NIR ciia cdc
hoat chit va td dwoc

Phd hép thu ving NIR khao sat (7500-
3000 cm™) cua 3 hoat chit nghién ctru
thu duge & hinh 1cho théy cac hoat chat
nay déu hap thu manh tia IR trong ving
phd 3600- 3000 cm™. Két qua khao sat
anh hudng cia mot s6 loai ta duogc
thuong duoc st dung dé san xudt céac
khang sinh nhom sulfamid cling cho
thdy mau bot talc hip thu manh trong

1 X
, mau

ving hdng ngoai 3750-3650 cm’
bdt magie stearat hip thu manh trong
ving phé hong ngoai tir 2950-2800 cm’
1, ba t4 dugc khac 13 tinh bot sén,
maltodextrin va canxiphosphat déu hip
thu buc xa hdéng ngoaittr 3600- 3000
cm . Do d6, khong thé xac dinh riéng
& cac hoat chat nay trong vién thudc
khi ¢6 mat cua cac loai ta dugc trén
bang phuong phap do do hip thu quang
don thuan.



Hinh 1: Phé hdp thu vimg NIR ciia cdc chdt SFG,
SMX va TMP (twr trai qua phai)

3.1.2. Anh hwéng ciia lwong KBr khi
ép vién va do lap lai phép do

Khi tron bdt cia mau thudc vién
Bisepton ngoai thi truong (chita ham
lugng sulfamethoxazol 400 mg va
trimethoprim 80 mg/ vién) voi KBr theo
ty 16 khéi lwong khac nhau, két qua cho
thay khi ty 18 khdi lwong mau/ KBr ting
thi d6 hap thu quang cua cic miu vién
cling tang 1én nhung do lap lai cua phép
do cang kém. Con néu lugng miu dua
vao qua nho thi dé gay sai sb trong qua
trinh can, do d6 ty 1¢ khdi lugng mau/
KBr 1a 2/98 1a phu hop.

Mat khac, thuc nghi¢m ciling cho théy, do
lap lai (danh gia qua do 16n ctia d6 hap thu
quang trong mdi 1an ép vién) khi do véi
cuing mau ban dau rat kém vi day 1a phép
do miu rin. Do vay, khong thé ding
phuong phap dinh luong thong thuong
trong phan tich cong cu dura trén mdi quan
hé tuyén tinh giita d6 hap thu quang va
nong d6 dé dinh lrong chat phan tich ma
phai két hop phuong phap nay voi cac
cong cu toan thong ké da bién
(chemometrics).  Uu  diém
chemometrics 1a trich xudt thong tin vé
chit theo mdi quan hé giita ham hrong cac
chit v6i nhau va mdi twong quan ti hiéu

cua
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thu duoc gitra cac mau chir khong phai
theo gia tri uyét dbi cua tin hiéu do, nén
hoan toan c6 thé st dung dé dinh luong
cac hoat cht can phan tich.

3.2. Xac dinh dong thoi SFG, SMX va
TMP st dung cung mé hinh PCR
3.2.1. Xdy dung phwong trinh dwong
chudn da bién

Phuong trinh dudng chuan da bién PCR
xac dinh dong thoi SFG, SMX va
TMPva téng ham lugng t4 duoc dua
trén ma trdn ham luong cua 30 mau
chuin dang bot chira ddng thoi SFG co
khdi luong trong cac miu trong khoang
tr Og dén 46g; SMX c6 khdi luong
trong cac mau trong khoang tir 0g dén
40g va TMP c6 khéi luong trong céc
mAu trong khoang tir Og dén 20g va 3 ta
dugc thuong st dung trong thanh phan
vién thudc 1 tinh bot sin c6 khéi luwong
trong cac mau trong khoang tir 4g dén
35g, maltodextrin c6 khéi luong trong
cac mau trong khoang tir 5g dén 15g va
canxiphosphat c6 khéi luong trong cac
mAu trong khoang tir 10g dén 42g. Ma
tran tin hiéu do cua 30 mau tai 312 s
song 1a do hdp thu quang trong ving
phd tir 3600-3000 cm™. Bing thuat toan
phan tich thanh phan chinh (PCA) trén



phan mém Minitab, chiing t6i nhan thiy
ciu tir chinh thér nhat (PC1) da chiém
96,4% lugng thong tin cua tap dir li¢u,
néu thém cdu t thi hai (PC2) thi
phuong sai tich Ity da dat 98,8%. Khi
thém mot cu tir chinh nita (PC3) thi 3
cau tir dau nay da chiém 99,6% luong
thong tin tap dit liéu. Tir cAu tir th 4 trd
di lwong thong tin thu duoc thay dbi
khong dang ké. Do d6 co thé két luan
chi can 3 cdu tir c6 anh hudng chinh toi
cac thong tin chira trong tap sb liéu, vi
vay chiing t61 lya chon s6 cAu tur chinh
1a 3 dé 1am co so tinh toan hé sé hdi qui
theo phuong phéap PCR véi khong gian
mdi cua tap s6 liéu va ma tran néng do
da xay dung.

3.2.2. Danh gia tinh phu hop cua
phwong trinh héi quy da bién PCR

50 e SFGS * SFGF
—m— SFM-S *SFMF

TMP-5 * TNP-F

#c sunfonamid trong méu ty tao (mg)
~ w -
S 8 £
N
T
N\

Hiim hrong c
S
-

o

0 10 20 30 40 50
Ham hrong céc sunfonamid tim thiy (mg)

Hinh 2: Méi tuong quan ham heong cdc
sulfamid trong mdu tir tao véi thoi

lwong tim dwoc

Mot ma tran gom 15 miu kiém tra voi
ham luong cac hoat chét va ta duoc biét
trudc nam trong khoang dudng chuin
da xay dung duoc dung dé kiém chimg
tinh pht hop ctia mé hinh hdi quy. Hinh
2 cho thiy c6 su phu hop rit tot giira
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ham luong ba hoat chét c6 trong mau tu
tao (synthesis (S) voi ham luong ba
hoat chét tim lai duoc (found (F) bang
md hinh (hé sé twong quan dat gan 1)
va khong c6 sai sb hé thdng ( hé sd chin
a~ 0). Cac gia tri sai s6 méic phai chi tir
0,5% dén 14,7%. Do d6, hoan toan c6
thé 4p dung phuong phap nay dé xac
dinh ddng thoi cac hoat chat trén trong
cing mot hdn hop ma khong can tach
loai.

3.2.3. Gioi han phat hién, gioi han
dinh luwong cua phwong phap PCR xdc
dinh dong thoi SFG, SMX, TMP va td
duoc

Viéc xac dinh gidi han phat hién (LOD)
va gidi han dinh luong (LOQ) d6i véi
phuong phap phan tich dong thudi hoi
qui da bién thuong c6 rat it nghién ctru
cong bd. Ap dung qui tic 3o, ching toi
dd dua tién hanh do lip lai 7 lan phd
nén ctia mau phan tich chi c6 ta duoc,
tinh d6 léch chuin (o) cua cac tin hi¢u
nay tai tat ca cac sd song va str dung mod
hinh PCR d¢ tinh ndng d6 nhoé nhét thu
duoc tuong ung voi tin hi€u yue, +30.
Khi d6 gia tri LOD cua cac chat SFG,
SMX va TMP lam luot 13 5,9ug, 19,7ug
va 10,4pg véi mau trude khi do. Gia tri
LOQ duoc tinh 1a 3,3 1an LOD.

3.3. Ung dung phén tich miu thudc
vién

Trong cac phép phan tich, mdi mau
thudc vién nén cia cac nha san xuat
khéac nhau dugc thu thap trén thi truong.
Can 20 vién thudc, tinh khdi luong
trung binh vién va nghién thanh bot
min. Can chinh xac mét luong bot mau
(m) tng v&i1 mdt vién va lam nhu qui
trinh & muc



2.2.Cac két qua phan tich mau thyuc té
chi chira mot hoat chiat SFG trong thude
vién sulfaguanidin 500 mg bang chinh
ma tran chura déng thoi 3 hoat chét cho
thdy phu hop voi phép phan tich dbi

chirng véi sai s6 chi khoang dudi 10%.
Vi cac mau thude vién chira dong thoi
hai hoat chat v&i ham luong SFM 400
mg/vién va TMP 80 mg/vién, két qua
trong cac mau cu thé thu duoc ¢ bang 1.

Bdng 1: Két qua phén tich ham lwong (mg/vién) SEM va TMP
trong cdc mau thudc vién

, Ham lugng SFM | Ham lugng TMP
Ky L6 san | Han st (mg/vién) (mg/vién)
higu | Tén thude | Nhi sanxudt | 5" | £ e £ e

~ a n
miu X W ppNir | [ ppNR |

chung chung
gy [Trmesepto) CTCPDuge |, o | 1310/17|364.651,8(391.2402| 76.941.8 | 77,5203
n pham Ha Tay
Vamidol | Cong ty ¢
sTp | YAMEOT 1 OB CO 400003 [21/02/17 [371,241,2|395,240,9| 78,1+1,2 |81,6+0.4
480 phan SPM
SX nhugng
quyén cua:
Pharmaceutical
Works Polfa-
ST3 | Biseptol | oo O | 1401003 | 17/01/17 [365,941,0{394,4+0,2 | 77,041,0 77,5402
Pabanice,
Poland tai cong
ty ¢d phan
SPM
CTCP Duoc
ST4 |Trimezola| phim TW2- | 00113 |11/11/16|368,6:0,7|389,20,6 |77,6+0,70| 80,6:0,4
Dopharma

Cac két qua thu dugc cho thidy ham
lugng céc hoat chit thu duogc theo
phuong phap NIR-PCR tuy ludn thip
hon két qua xac dinh theo phuong phap
dbi ching HPLC nhung su khac nhau
gitra ching 14 khong c¢6 ¥ nghia théng
ké. PO chéch tuong ddi ham lugng 3
hoat chét phan tich véi gia tri xac dinh
theo phuong phap dbi ching cua Duoc
dién qui dinh déu dudi 10%.

4. KET LUAN
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Trong nghién ctru ndy, cac thudc vién
nén chira mot hoac hai trong s6 3 hoat
chat sulfaguanidin, sulfamethoxazol va
trimethoprim dugc dinh luong nhanh
bang cung md hinh PCR ¢6 chira ca 3
cdu tir va ta dugc (chira 5 thanh phan).
Thuét todn PCR véi uu diém 14 tinh
toan trén toan tap sé liéu nhung két qua
thu duogc tr mé hinh nay lai khong phu
thudc vao tap sb liéu tho ban dau (do
hip thu quang theo sd song) ma phu
thudc vao cac mo hinh trung gian Iya




chon. Phuong phap nay cho phép loai
b6 sai s6 nhidu phd va sai sé ngau nhién
trong qua trinh do nho Iya chon duoc )
PC phu hop. Ap dung phuwong phap
PCR véi 3 cdu tir chinh dé phan tich cac
mau kiém ching déu cho két qua kha
t6t, voi sai s6 nam trong ngudng cho
phép. Phuong phap NIR két hop véi
PCR t6 ra kha wu viét khi ap dung vao
phan tich mdt s6 hoat chit nhém
sulfamid va hoat chét khac di kém. Day
la mét ky thuat phan tich rat nhanh,
chuin bj miu don gian, lugng mau phan
tich it, khong can pha hity mau phéan
tich, chi phi thap do khong ton dung
modi hoa chat (nhu phuong phép phin
tich truyén théng HPLC), han ché duoc
cac sai sO trong qua trinh chudn bj mau
nén cé thé mo rong dé phan tich nhanh
ham luong hoat chit trong cac mAiu
thudc ngoai thi truong.
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Nghién ciru nay dwoc thuc hién nho hé
tro' kinh phi va thiét bi do hong ngoai
gan Agilent Technologies Cary 600
Series FTIR spectrometer ciia dé tdi
nghi dinh thw voi Cong hoa Phap Lotus
2014- 2016, ma s6 39/2014/HD- NDT.
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