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SUMMARY

STUDY ON THE DEVELOPMENT OF NEAR INFRARED
SPECTROSCOPYFOR RAPID DETERMINATION OF SULFAGUANIDINE
IN TABLETS

Near infrared spectroscopy (NIRS) method is now considered as a pharmaceutical
manufacturing process. Quantitative NIRS give a fast acquisition, non-destructive,
minimization of sample preparation step. In this study, content of sulfaguanidinein
tablets was deretemined by using NIR spectra in 3600-3000 cm™ ' combined with
multivariate linear resgression. Standars samples containing of different ratios of
sulfaguanidine to excipients were also prepared for setting up multivariate calibration
regression. A serries of 10test samples of formulation was also used to check the
accuracy of the models. The results showed that classical least square (CLS) and
inverse least square (ILS) based on raw data of absorbance could not be sucessfully
applied for quantitative analysis by NIRS. Principal component regression (PCR) had
been settup based on 3 PCs extrated from matrix of absorbance vs. wave number. The
NIR data for sulfaguanidine content was precise and similar to the lab reference
method followed by Vietnamese Pharmacopoeia IV 2009.

1. MO PAU (DPVN) ciing nhu Dugc dién cac nude
Pé kiém dinh cac thanh phan hoat chit cht yéu van qui dinh riéng cac phuong
trong thubc, Duoc dién Viét Nam phap phéan tich thé tich hodc phuong
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phap sic ky 1ong hiéu ning cao
(HPLC). Cac phép phan tich doi hoi
thuc hién trén cac trang thiét bi hién dai,
dt tién, ton dung moi va can xtr Iy mau,
tach chat phan tich ra khoi nén mau
phtrc tap nén kha mat thoi gian.Vi vay,
xu huéng tim kiém nhitng phuwong phap
va thiét bi cho phép kiém dinh nhanh
thudc dang lvu thong trén thi trudong
cling nhu dinh luong nhanh chit luong
thudc ngay ¢ dau ra cia qua trinh san
xudt dang dugc hudng dén. So voi
phuong phap HPLC thi dinh Iuvgng hoat
chat chét hitu co trong thudc bang phd
hong ngoai gan (NIRS) c6 uu diém ndi
tro1 vi don gian trong qua trinh xu ly
mau, phan tich nhanh, gia thanh ré do
khong tén dung moi dé hoa tan miu
[1]..Tuy nhién, NIR ciing c6 mdt sb
nhuoe diém nhu gi61 han phat hi¢n cao
nén khong phu hop véi cac phép phan
tich luong vét. Mat khac, do dic tinh
ctia phuong phap phd hdong ngoai 1a phd
dao dong cua cac nhom chuc dac trung
va cac lién két co trong phan tir hop
chat hoa hoc, nén rat kho khi dua ra
duogc cac thong tin dac trung dé dinh
luong néu chi do tai mot bude song [2 ].
Hon nita, phd hong ngoai chiu anh
huwéng manh cua cac thong sé nhu didu
kién vat ly ciia mau, moi truong do
mau, d6 day cta vién mau, ty 1& ép
vién... nénit khi duoc st dung dé phan
tich dinh lugng dya trén tin hiéu do truc
tiép. Vi thé NIR thuong phai két hop
v6i cac phép phan tich hdi qui da bién
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dé phan tich s liéu phd thi méi co thé
dinh luong dugc hoat chit ma khong
phai tach riéng cac chit ciing nhu khéc
phuc dugc anh hudng cua cac ta dugc
di kém trudce khi phan tich cting nhu c6
thé phan tich dong thoi cac thubc trong
cung nhém thude. [3].

Gan day, trén thé gioi dd c6 mot sd
nghién ctru str dung phd hdng ngoai gan
dé dinh lugng nhanh cac hoat chat nhu
aminoglycosides [4], roxithromycin [5],
neomycin sulphate [6], roxithromycin
[8] trong thubc. Phuong phap nay cho
phép rat ngin thoi gian phan tich xudng
con khoang 3 phut nén rat phu hop dé
ap dung kiém tra nhanh cac mau.

Hién tai, chua c6 nghién ctru nao trén
thé gidi duoc cong bd vé xac dinh cac
khang sinh nhém sunfamid bing quang
phé hdng ngoai gan. Py ciing 1 cong
trinh dau tién & Viét Nam vé nghién ctru
g dung thuat toan hdi qui da bién trén
co s& bd sd liéu phd hdéng ngoai gan
phép do truyén qua, 4p dung dé xac
dinh hoat chat sulfaguanidin trong
thudc. Nghién ctru ndy sé mé ra hudng
nghién ctru méi str dung cac thiét bi don
gian dé xac dinh nhanh cac chét trong
mau do phirc tap ma khoéng cin pha
mau.

2. THUC NGHIEM

2.1. Héa chit, thiét bi

- Chét chuin Sulfaguanidin (vién kiém
nghiém thudc trung wong, chuan phong
thi nghiém), s kiém soat: 0100111.
100,7%  C7H19N4O,S

Ham luong:



(khan). Do am: 7,89%. Ham Ilugng
nguyén trang: 92,11%

- KBr dung cho hdng ngoai gan
(Merck)

- Tinh bdt sin (Nha mdy san xuét tinh
bot mi Quang Ngii), dat tiéu chuan da
kiém tra theo DDVN 4

- Ca3(POy); (Cong ty cd phan hoa dugc
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 cd phan hoa duge

Corn

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

- Can phan tich Sartorious do chinh xac
+0,0001g.

- Méy quang phd hdng ngoai Agilent
Technologies Cary 600 Series FTIR
spectrometer, dai budc song do 7500-
2800 cm™, k§ thuat do truyén qua.Thiét
bi duoc dat trong phong do duy tri do
am dudi 30%.

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

- Thu vién phd chuan: ST- Japan
spectral libraries ( part no: K8159-
1000).

- Phin mém Matlab7.6: Chuong trinh
héi qui da bién tuyén tinh dé phan tich
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ddng thoi cac ciu tur trong cung hén
hop.

2.2. Quy trinh dinh lwong nhanh
sulfaguanidin trong thuédc vién nén
bdang NIR

Tién hanh xay dung mé hinh hdi quy da
bién tuyén tinh xac dinh ca ba hoat chét
va cac ta duoc gdm 30 miu chuén trén
nén ta dugc va 15 mau kiém tra bang
cach chuén bi cac mau chuin, mau kiém
tra theo nhu quy trinh nhu dudi day:

- Budc 1: chuén bi cdc mau chuén rén,
mau chuan kiém tra chira hoat chat
sulfaguanidin cung vdi ba ta duogc la
tinh bétsén, maltodextrin, Caz(POy), v&i
ty 18 thay doi trong khoang ndng do
khao sat sao cho tin hiéu do hép thu
thay d6i trong ving tuyén tinh.

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

- Budc 3: Lay 2 mg chit vira tron duoc
tron voi 98 mg KBr rdi tién hanh
nghién min déng nhit mau trong c6i ma
nao trong 10 phut.

- Budc 4: Lay khoang 15 mg luong bot
vira nghién duoc cho vao bd ép vién dé
thu duoc vién miu dem do phd hong
ngoai trong ving phd nghién ctu tur
3600-3000 cm” ', ghi lai d6 hip thu
quang cua timg mau, xuat sd liéu thu
dugc dudi dang ASCII va chuyén toan
bo dir liéu vao phﬁn 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. Nhap s6 liéu ma tran néng do
cac mau chuin, ma trin cdc mau kiém
tra va cac ma tran tin hi€u do tuong rng
vao phin mém Matlab, chay chuong
trinh tinh toan ma trAn hé s6 hdi qui
theo 3 phuong phap CLS, ILS, PCR
trén phan mém [9] va st dung ma tran
nay dé tim néng d6 mdi hoat chit trong
tirng mau.So sanh sai sb twong ddi cla
mdi phuong phép, Iya chon ra phuong
phap t6i wu nhit dé tién hanh dinh
luong cac méu thuc té.

- Budc 6: Tién hanh dinh luong céc
mau thuc té béng cach tron mot luong
bot vién véi ta duoc dé pha lodng ndng
dd hoat chét vé néng dd nam trong ma
tran chuan da xay dung, do phd cua céac
mAu ndy, ghi lai phd va chuyén dir lidu
thu dugc vao phan mém Matlab 6.5 dé
tinh toan két qua. Tir d6 tién hanh tinh
toan ham luong hoat chat trong cac miu
thudc vién theo cong thire dudi day:

HL(mg /vién) = X xmy,
m t

Trong d6: X: 1a s6 mg hoat chat tim

duoc tir mod hinh hoi qui da bién; m, 1a

khdi Iwong can ctia mau thir (mg)

mgla khoi lugng trung binh cua 1 vién

ctia thube (mg).

Ham  Sulfaguanidintrong mau  dwoc

phan tich déi chimg theo phwong phdp

chuan do thé tich véi NaNOgbcing

chudn dg theo DPVN 4 [10].

3. KET QUA VA THAO LUAN

3.1. Khio sat diéu kién toi wu phép do

NIR miu thudc vién nén
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3.1.1. Pho hép thu ciia sulfaguanidin
trong viing hong ngoai gin

Sulfaguanidin c¢6 cong thirc phan tr
C7H90N4O,S va cong thic cAu tao nhu

sau.
0O H
2
O NH
H,oN

Trong thanh phan thudc vién nén, ngoai
hoat chit con ¢6 ta duoc, phé hép thu
cia cic lién két phan cuc déu anh
huong dén tin hiéu do. Dang phd hip
thu ctia Sulfaguanidin va ta duoc trong
ving hdng ngoai gan tir 7800 dén 3000

! nhu & hinh 2.

cm ¢o
Sunfaguanidin c¢6 phd hip thu manh

dang
trong ving phd 3600- 3000 cm'mau
bot talc hdp thu manh trong ving hong
ngoai 3750-3650 cm’ ', miu bot magie
stearat hdp thu manh trong ving phd
hdng ngoai tir 2950-2800 cm ', ndm ta
dugc thuong gip trong bao ché thude
Tinh bot

Stearat,

vién nén laCanxiphosphat,
Maltodextrin,
Talcum d&u cho phd hip thu hong ngoai

scfn, Magie
hdp thu manh trong ving phd khao sat
tr 3600- 3000 cm” '.Do d6 khong thé
xac dinh riéng r€ cac hoat chét khi ¢6
mit cia cac loai td duoc trén. Anh
huong cia cac ta dugc trong vung khao
sat s& dugc loai trir bang cach phan tich
ddng thoi ca ta dugc va hoat chét trong
mAu str dung thuat toan hdi qui da bién
tuyén tinh.
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Hinh 2: Phé hdp thu ciia hoat chdt sulfaguanidin va cdc td dwoc
Canxiphosphat, Tinh bot san, Maltodextrin, Magie Stearat, Talcum

(tir trdi qua phdi, tir trén xuong duci)

3.1.2. Khdo sdt ty 1¢ khoi lwong méu va
KBr

Tién hanh tron bot thudc cia mau thude
vién Sulfaguanidin 500 mg cua TV.
Pharm ngoai thi truong voi KBr theo ty
1¢ khéi lwgng méu so v6i KBr thay do6i
tu ti 1€ 1/99; 2/98; 3/97. Thuc nghiém
cho thiy, khi ty 1¢ khdi lvong mau/ KBr
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tang thi d6 hap thu quang cta cac miu
vién cling tang 1én. Tuy nhién khi d6
hdp thu quang cang cao thi do lap lai
ciia phép do cang kém. Mit khac, néu
lugng mau dua vao qua nho thi dé giy
sai sO trong qua trinh can, do d6 chung
t6i dd lua chon ty 1& khdi lwong mau/



KBr 14 2/98 cho nhirng nghién ctru tiép
theo.

3.1.3. Khao sat do lap lai cua qua trinh
ép vién

Do 1ap lai cua qua trinh ép vién duoc
danh gi4 bang cach tron hdn hop
sulfaguanidin va KBr voi ty 1& khdi
luong (2:98), nghién min dong nhat
mAu trong cbi md ndo trong 10 phat.
Tién hanh chuin bi cac miu vién bang
cach ép lap lai 5 1An mAu cua hdn hop
vura thu dugc. Thuc nghiémcho théy do
hép thu quang tai mot sd song xac dinh
thay d6i sau mdi lan ép vién véi cung
mau ban dau. Do vdy, khong thé dung
phuong phap dinh lugng thong thuong
dira trén mdi quan hé tuyén tinh giira do
hép thu quang va nong d6 dé dinh luong
chat phan tich ma phai xac dinh theo
mdi twong quan vé d6 hip thu quang tai
cac budc song bang cac thuat toan nhu
PCR hodc binh phuong tdi thiéu timg
phan (PLS).

3.2. Phuwong phap hdi quy da bién
tuyén tinh xac dinh hoat chét
sulfaguanidin khi c6 mat cac ta dugc
3.2.1. Xdy dwng mé hinh hoi quy da
bién gom hoat chit sulfaguanidin va
cdc ta dwoc

Mo hinh phuong trinh duong chuin xac
dinh hoat chét sulfaguanidin va cac ta
duoc dua trén cac thuat toan binh
phuong t6i thiéu sir dung phd toan phin
va PCR. Ma tran gdm 25 méu chuin
dang bot chira 4 chat (SFG va 3 ta
dugc) trongdd sulfaguanidin c6 khéi
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lugng khic nhau trong cac mau trong
khoang tir 8¢ dén 45g va 3 ta duoc
thuong st dung trong thanh phan vién
thudc 14 tinh bdt sin c6 khdi luong
trong cac mau trong khoang tir 25g dén
55g, maltodextrin c6 khéi luong trong
cac mau trong khoang tir 10g dén 20g
va canxiphosphat c6 khdi Iwong trong
cac mau trong khoang tir 5g dén 20g.
Po phd hdng ngoai cia cic miu nay
trong vang phd tir 3600-3000 cm™, ghi
lai 46 hap thu quang cia timg mau. Luu
lai két qua dudi dang ma tran tin hi¢u
do c6 kich thudc (25x312) va chuyén
dir liéu vao phdn mém Matlab dé tinh
toan két qua. Cac thuat toan dung cho
phuong phap CLS,ILS va PCR nhu &
tai liu [10].

3.2.2. Ddanh gia phwong phdp phdn
tich sulfaguanidin

Mot ma tran 10 mau kiém tra v6i ham
luong cac cdu tir biét trudc ndm trong
khoang duodng chuan di xay dung dé
kiém ching tinh phu hop cua cic md
hinh hdi quy va danh gi4 sai sb tuong
dbi gitra két qua ham luong biét trudc
va két qua xac dinh duogc theo m6 hinh
duong chuan.

e Kiém chimg tinh phit hop ciia cdc mé
hinh CLS, ILS

Thuc hién tinh toan trén phﬁn mém
Matlab véi cac phuwong phap dung phd
toan phan 1a CLS va ILS. Céc két qua
ham lugng SFG, Tbot, Caz(POs),, Malt
trong 10 mau tu tao va sai sO cua cac

phuong phap (tinh theo gia tri tuyét d6i)



dao dong trong khoang 1an luot latir5,9
- 146,0% (dbi v6i phuong phap CLS)
va 74,8- 279,8% d6i voi phuong phap
ILS. Hai mé hinh ndy méc sai sd 16n c6
thé giai thich viéc tinh toan trén co s
tap sd liéu thd ban dau, két qua tinh
cudi cung 1 két qua tinh trung binh trén
toan phd phu thudc vao gia trj tuyét dbi
ciia do hap thu quang A ma gia tri nay
lai thay d6i theo tirng phép do va bj anh
huéng rat 16n cua nén miu ngay ca
KBr. Trong phuong phap ILS, sai sd
16m con do do chi st dung mot ) gia tri
do6 hip thu quang tai cic sb6 song dic
trung ma khong phai toan dai phd. Do
do, c6 thé két luan v6i phép do miu rin
thi khong thé sir dung duogc cac thuat
toan CLS va ILS dé phan tich dong thoi
sulfaguanidin va ba ta dugc bang NIR.

e Kiém chimg tinh phit hop ciia cdc mé
hinh PCR

K¥ thuat PCR duoc thuc hién trén tap
dir liéu méi thu dugc trong phép chiéu
tap dir liéu 1én cac vecto don vi cua
khong gian m&i dwa trén cac thanh phan
chinh (PC — principal components).
Trude tién, can chuyén tap s6 lidu do
hép thu quang theo budc séng (25x312)
sang tap dir li€u mdi, chira mot s it cac
yéu t6 quan trong, can thiét. V& nguyén
tac khi dung PCA tir ma trén tin hiéu do
h?ip thu s& thu duoc 312 ciu ti chinh
(PC) nhung két qua cho thiy céu tir 1
(PC1) da chiém 97,9% luong thong tin
cua tap dir liéu, néu thém céu tur thi hai
(PC2) thi phuong sai tich liiy da dat
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99,5%. Khi thém mét cau tir nita (PC3)
thi 3 cdu tor dau nay da chiém 100%
lugng thong tin tap dir licu. Do do chi
véi 3 cAu tir ban dau da chaa toan bd
thong tin chira trong tap sb liéu va st
dung cac budc tinh toan trong PCR dé
phan tich tap dir liéu méi nay. Két qua
ham lugng cac mau dbi chirng va sai sd
twong ddi cua cac mau kiém tra xac
dinh theo phuong phap PCR dao dong
trong khoang tir 0,2 % dén 11,9 %, tt
hon rét nhiéu so véi cac phuong phap
hdéi quy da bién khac d3 st dung.
Phuong phép nay da cho phép loai bd
sai sb nhiéu phd va sai s6 ngau nhién
trong qua trinh do khi Iya chon duoc )
PC phu hop.

Trong qué trinh thyc té khi phan tich
cac mau dugc phdm ching ta chi quan
tam nhiéu dén ham luong cac hoat chét
dua vao c6 dang va du ham luong nhu
nha san xuat cong b trén thi truong hay
khong. Do do, khi 1ap ma tran néng do
c6 thé gop cac thanh phan ta duoc thanh
mot bién va mot bién 13 ham luong
sunfaguanidin dé qua trinh tinh toan
khong qua cong kénh. Két qua thu duoc
khong khac vé6i két qua ban dau, trong
khi d6 sai s6 ctia thanh phan ta duoc
gop lai sai khac khong dang ké so véi
ndng do ban dau

3.3. Phan tich nhanh hoat chit
sunfaguanidin trong thudc vién nén
Cac mau thudc vién nén sunfaguanidin
500 mg ctia cac nha san xuat khac nhau
duoc thu thap trén thi truong. Tién hanh



can 20 vién thudc, tinh khdi lwong trung
binh vién va nghién thanh bdt min. Can
chinh x4c mot luong bot mau (m; ) va
thém moét luong t4 duoc la tinh bdt dé
pha lodng ham luwong hoat chat trong

cac mau thuc té vé khoang ham luong

da khao sat trong duong chuén, tién
hanh nhu quy trinh phan tich trong muc
22Ké qua thu dwoc ham luong
sunfaguanidin bing phuong phap NIR
va phuong phap d6i chimg nhu & bang
1.

Bdng 1: Két qua phén tich ham lwongsunfaguanidin trong mau thuec té.

. Phuong Phuong
Ki X . | Losin | Hansi | phiphong | phap doi
hiéu | Ténmiu | Nhasan xudt A ; phap hong | - phap

% xuat dung ngoai chung
mau . .S

(mg/vién) | (mg/vién)
Sulfaganin CTCP Hoa -
S1 & Dugc pham | 12008AN | 10/07/16 | 465,9+£2,2 | 483,5+0,4
500 mg
Mekophar
Sulfaguanidin | CTEP Duoc
S2 g pham TW1 - 14004 03/06/17 | 464,1+£0,8 | 486,1+0,3
500 mg
Pharbaco
g3 | Sulfaguanidin | CTCPDuge | 0yy515 | 10110115 | 4540512 | 4944203
500 mg pham Ha Tay
Sulfaguanidin | CTCP Duoc
S4 g pham TW2- 00113 22/07/16 | 460,6+0,5 | 490,8+0,2
500 mg
Dopharma

Két qua phén tich cho thiy ham luong
cac hoat chat thu duoc theo phuong hdi
quy da bién voi phuong phap phan tich
tiéu chuan trong dugc dién sai khac
khong dang ké. PO chéch twong dbi
ham luong sulfaguanidin gitta phuong
phap hong ngoai va phuong phap d6i
chirng 1an luot 1a: 3,6%; 4,5%; 8,2% va
6,2 %. Do d6, phuong phap phd hong
ngoai gan két hop v6i thuat toan hdi
quy da bién to ra kha wu viét khi ap
dung vao phan tich hoat chit nhom
sulfamid, chuan bi miu kh4 don gian,
khong can pha huy mau phan tich chi
phi thip do khong tén dung méi hoa
chét (nhu phuong phap phén tich truyén
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théng HPLC), han ché dugc cac sai sb
trong qua trinh chuan bi mau. Do do,
hoan toan c6 thé ap dung phd bién dé
phan tich nhanh ham luong cic mau
thudc ngoai thi truong.

4. KET LUAN

Phuong phép NIR cho phép dinh luong
nhanh sunfaguanidin trong thubc vién
nén dua trén dir liéu phd truyén qua
toan phan trong khoang 3600-3000 cm’
!. Béang cach phan tich don gian truc
tiép méu ran, nho chi cin tron miu voi
KBr theo ty 1¢ khdi lurgng 1a (2:98), dua
trén ma trdn x4y dung tr mau chuin
dang bot c¢6 1an 3 thanh phan ta duogc
chinh 1a tinh bot, Ca3(PO,),, Maltoza.




K¥ thuat ép vién anh hudng nhiéu dén
do lap lai tin hiéu do. Véi dit liéu phd
toan phan ving NIR thi cac thut toan
da bién nhu CLS va ILS s& mic sai sb
rit 16n. Do vdy, chi co thé phan tich
duoc cac chit trén nén ta duoc khi sur
dung thuat toan PCR hoic PLS. Cac két
qua phan tich ham lugng sunfaguanidin
trong vién nén cho thiy c6 su phu hop
t6t voi két qua phan tich ddi chimg theo
dugc dién Viét Nam trong khi thoi gian
phan tich rat ngin va xir Iy miu don
gian.

Két qua thu dugc tir nghién ctru ndy mo
ra hudng nghién ctru méi st dung cac
thiét bj don gian dé xac dinh nhanh cac
chét trong mau do phirc tap ma khong
can pha mau hodc xtr Iy nhanh tai chd,
tao diéu kién dua phép phén tich ra khoi
phong thi nghi¢m.

LOI CAM ON

Nghién curu 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 thu voi Cong hoa Phap Lotus
2014- 2016, ma s6 39/2014/HD- NDT.
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