220 o9y 4 3lld 5051l 81y (J9Nge B oy i
"oty iSat,y yeals MFovn s Lo ytana ! P NEIRNREY
\WR AVBETR U RTRL LYVIR VAL QUEIIPRP G

ousa
)l shele 05,5 g Ll ay azrgi b )T 18 o) 090 p3kilis (5950 6 T o3l sl (Jege (6 S8 by, Sl anlllas cnl o i g Ao s
Oyt o 4 el s singnl Gl o ST g0 JSIS ol Sl g ad bl ekl e Jhle jegise Glsieds el Sk S
os I pely i byl jsliiens g 8515 e eolil 3550 (35 Pl 5 ek el sl yecl ST 5 25e oaims JLail
ol 5T g 5 5eSolil Sl a5 051 ks )5 S (slil 4 3kl )T e WD+ Dl Cod )b (Il aS 00 F ool YU L L mle I S5ileg S
25l @l 1y il slacla 51 T iluliz § Sujglyn Slale o1, 51
3 @l oS 25,5 1 AIBN) (55 9,555 932! el § BEGDMA) sl Sy Sio (50 J5SlS (bl dMAA) sl Sy Stie 5157 (B9 9 Slge
P9y & 9l Sl (6 pToiluil (sl e 00135 4 a0 (b arts oARALe3T 5l o s (sladised 5 03T A 5l Gl S50l ks
el 00 03l UV 135550 LWL oL b ole 31,5 55kos 5 oK §l 35250 (slodigas yo o225
Sbad o)l sl 1) yeudy cnl 5l same colainl 5 3y 1SS S 5 esg (st yeuls Lawgi gl | Gem ds cld b saiaslis Jels mls (a8l
ST, ey o5 a0 o) oS e ADe by g s e i |y yardy ) 5l solitiad b O-F Sl 4 5555y k3 o
S ks Joe a3 o)l Jlbe 4 azgi b pslalis pSoilail 5 Qi Gl (olie L3 (lsiear Wlgice (550 (B ol 16 S At 9 Cony
el 00ls Las gl ol Qi (gl 2o s g ool solaiul ygawli oudy Jesie (lsiedy sl S ST

s s e B ol 5ol ne3launls
YYAA g g FOY-FFN P ‘v.&iu oyleds ‘ck;w 0,93 cdws g,y ‘é.&j: A.L"u

CAVEFATYADE: a5 (a1 oo 08,5 o6 5Lug s 0aSiils wdnog,| Ky pole olELIS eyl 1A Ko o

Email: mrvardast@gmail.com

S leg,S alezsl (Sl gladly jo pilals (650505l
5 () (GO 8 H485gks,s (V) (TLC) Sjbay
(GCMS) oy i b oad3dls G385 3155bes
L b ST silos,S oo o3 sladlo yo Coul oads 3,55 (F)
$ielem Gbaised 1o pilals s gl HPLC) YU 5 ,Sles
(D) ol 28,5 15 oolicisls 50
Jole S gl rocksS alewgar (JoSIse B sla oy
(Sa2) B JoSge jpa ;5 ole slojogige b oasS glases
b hole yogige 5 Ban JoSUgo G Jlal s Wgd oo ans

dosdo
JUE gouS” Ssb b (Bge gonnisolas o pjliths
5ol e il Glays 0 &S G nilgih gerndS
Oleyd 53 o)l 0 lsiedr g bawgie b Cands 95 Lad lbb
Gl S sbar aSul b vgyee L5 4 sl 398 (o0, ST
St & S5 il Jlo il bl gn (oplln il e
) 355 00l apogi 190 Glles ST (i el i S 3Ll
ks 2575 b Cuegenne Jlotol 503 (g 5l oS 2Ly
Slalllae gl ol 5 ol g, S a5 el p3¥ ol ]

Slp oS Glaig, (1) 0,5 sladil gyl S S9SLe 6 5 b

Ol e g1 (3l sls s Aty cam gyl (S pole olKLils (o o (683 (5 pmils
(J tme o ) Ol et sl 3013 omed 03,5 g3l odSls eyl Sy pske ol s ot sl ¥

Ol el es3lusls 0aSLiils cae syl (Sdgy pshe ol s 35 o Ayl ol ) ST



ARV 29 PR & o)Lo..;') AR 0)9d

dyog)l (S alore

5l 9 255wg S 5l esliiul b yerk SIS @5s5 (o) 2
FT-IR 5 ool b o bt Sbsle .Cdpdy bl
30,5 s (K 5ol PERKIN)

Pl (Jog0 B pordy -

Pk Yo 53 ) IS 5,00 o3l 5l e (e QA o)
P98 YT G 00905 o oo Ve v Il J2lo 09915
Ol G S g 03503 Bl T sl S ST
“o2 oL, F il a5 A gles o el Y ow 4 Jol> Jglore
OA 5 St (63 J5SulS sl fdg Sea Y72+ (s b 035
o yo )0 20,8 Lol g yinngil el Vo ¥ psS ke
ads 0 5l aw eadagd greh bolre g5 Jkx sum
Bl jelareds (139,55 S o adE V¢ Do & ogenlSige
by Ggealn el 035 15 Ggaalis yeuly Laee 5] (5]
5 E9yd Lugmbe a0 £ gles o 358 bole 20 o)l >
Ol plem ,0 Lo opl 4o el YE S 5o Cygunsl 3o oy JooSS
(O J52) 285 plnil o 5

P elr sl pocdy oy LSl sl aslths o5 2 e
53 Sl Sl gozm>] goz do 0 Vo Jolore Jagt cadiadgy
B oo ools giind jg, o Do 4 (guiiwd Jolo) Jgilie
bl 1B o 3Lals canly 3ty 5l owilagdly Pl o aSiy]
sebatedy (2l sal> e 53 Bl VL LTL mle (SIS 9ileg ST
ol 3 (5l posly el 5l gt Jolone suileil (o5 o
@lod b ol )0 gt s o jarly s 0 s g, S
By 8 Sl ogamds 4250 00

WS o Sl ek oSy o 1) (JLasl Joxe) S S6 5 098 00
B (sl yordy s (F) 9l g0mr (J5SUge (mrieid Wlgi o0 a5
4 (o b o) alize oliand GladisS b il o (J9Sge
Sl oy Slad )5 ahoz sl ol &jg0 SBan JoSUge Oloie
Gl bS5 s da S e 10 9,5 4l oo ( J5Sge B
S5 5 i sloysyls () =V) sgas oyl o STy 5 JLIS
T8 g Wl oo a5 Wl o (S5 psle 55 55518 (nl e
S sleps (0)) 0 pdy pbml (owiVlgsS Wgn 50 b JoSis
95 9l ele sloog S o (VlgsS Wigm Sl b (Slayg)lo
20,5 SIS 5 el lae 55 50l Ghaley e 5 el
Slp Seb STl 4l J5¥se B oy aslllas o5l 50 .(OY)
Lol exSeilul 5 as (b pilabs polais] 5pSojlul
by cnlaS wes ool gl ol plowl oy 5l ollas & jsoay
Glise Slule § bolay 1 1) o)l 50T 5 (giloliz oSl

Dileer 3l (So5slsn

IS Uiy 9 alge

olKws 9 6|L..a....w D‘e.a—\

My St g8 oSS ool (MAA) sl S, Sk
<S55 51 AIBN) (s gy sl sl 5 (EGDMA)
Rbo )5 a8 )l gl 2855 5l pilalis 5 gl LS
4y boad ad s 5 a4 gl Ml alds 5 oleed SlaS S
ol 3l ool b o Jolore cdalé .ol gl ;5 HPLC pgl>
5 lans (535059 90 -loks 5 a5031ul (el CECIL) HPLC

)\’(O\/\OJI\K Y‘\OH \NIHOOCHS
o / N o

St (50 JiSl L]

el S S

STy sl Slse 03, sl 1)) JSUb

59 V0 ey b Sl S o Qi ooy (o g

Jssse ol Jsloe g porky (e (b5 U U 0l 00 o aiiSs
() Jgoz) 04 oloul Bun

£00

ooy 5o JUail od )b (o 2 09T

Jolme jl (ghme o2 b oad s joly I pasidie jlade
a2 bslies SIE alg) S5 )3 (Qd Jslowe) Saa JoSUse (551>



OWan 5 (o 28

el pSojlul sl JoSse B el i

i ogeil 5o p3¥ Lalys () Jeuer

(539) gipn oo Do pH gLy Sl clle sboo o 3, S P [N RE
L) (mg)
VoYX ST YEASVA V- syl e ilio ol 5 ST
L Gae JoSse iz glp Gesls 5 Gl 4 )5 heo) 00 3 590 Feor 0 a880 O Soe 4y oadags bale e

005 aculoe 53 Jgeyd 5l eolaial
Q= (Ci- CH*V/m
Ci dp,9) youls 038 M (i) Jslome ae V alles ol ,o
5 Bae JoSse () p a5 ) ol 5 adsl clale CF

OF) 0l o wis Jslne
IS e plolis jshaieay HPLC jo ooliiwl 5)g0 Layl,s

Som oS8 Wyl s eniledly pedy )5 o ile adds
3l oo Y oga sy Jobome (53,5 iz 5 (05 530 il
ol
ragSen VY LB b (SSpmyn LS 5| e jlam 09, le
Cawds HPLC 5l ooliiwl b o) 50 oslocdl on JSge cdalé
Jlade i Giabesl g ad LT Y o laJeke SO e el
9 4l cdale OS5l ey Lawgs ol i S J5Sse

203,5 Seuiy Ul 4885 0 Dol 4y 4B8S )5 yed Ve e o

pikabs ool gl HPLC o ooliul o)g0 Loyl :(Y) Jgoe

wllS g 00e 05kabs

VO - mmX F/FpuXSpume;lasl L C18
s 5 2l e
(570 sl 5 Sland (59,008 (69 pelly
o
yegi Yoo UV
Jte -]

a4

O
bz Sy
S e 8
(@2:39) 9031 oles
T3 Job Lo IS

Forsa

bl ol Pl asul 5o el 1) Ol o i gyl)a)of.li
((F) JSs) Galises sl pH 5 ((F) JS2) bagyley o1 P> o o
Ot a8 £ o lasde oy 090 40 A5 W )8 ow) O]
PH o @i Glie oyt PH 615 S5 590 p3 5 i ol

g0

sl
ax cudyb p pH g gloj b el )l 51 oy p-)

sl Pl Jolss a5 i o P>y pady i i

sl o y0 a5 <85 )3 o 80 ol g gl (Jglie



WAA g1 0 & 0jlouis '+ 093

dyog)l (S alore

RCIRWIN)

80
70
60
50
40
30
20
10
10 20 30 60 120

(aixdo) yloj

i e g oy Rl (Y g5l

100
920

ERCIRWIN)

80
70
60
50
40
30
20
10
3 4 5 6 7 8

pH

iz i » PH sl a(F) Ui

spS ke Ve latial ) el IS Jloges s
Voo S Fe e e DY D Bl ef) efo) polin 2]
oot 4L (gl ikl ) s Sao ¥ o b dagi 2 1 S o
) Sz (S p) e 5l g a8 &y HPLC olfiws
> 2l () Jsaz) ab oolaiwl adgl fsenl nJS Jlagas
OmeS S 50 S le 53 gl S a3 ol s 5 (0092
((F) JS) al sy (gm0 oy g Alolae

Loy

Oyl 5 (Soio ) -¥

o Gl ot SiST S gl ST imie g,
e g ol o Slas (gl 2 g, o Fwly o el a8 el
dglio 8,50 A3l o 5l g5 Ygora oF Lo ilind 51 (5
S0 lR

9 03,5 ans bl 5l patie slaez> by, ol o
Sep 5 el Cold 53 9 5T Al o 50 43 by gl Soileg S
oS oo oy o 8L 8 il oz el 1 1, L g



OhSen 5 (> (938 il gpSojluil (gl (JoSUge B jaly i

elebs olastinl gl ST s Jouz (YY) Jgue

ol ppm)) (as o3gae LOD(ppm) LOQ(ppm) /.RSD AMAX
ST AR ooy ofees IV - Y.
14000
12000 y =122.08x - 44.112 ®
R?=0.9993
10000
‘i’ 8000
9
A
Y 6000 @
]
4000
2000 .
= @
0 &
0 20 40 60 80 100 120
(ppm)ctalé

193 (9555 g8 ySono SIGT-Y
L 4>53 lJ el 00l ool U")l“' Jj 51..5 VO Lg)j O)L.\.!‘ )L:.Ij lJ 9 Y..nm GJLQ..S))J l) (a) JS.»J BN ‘5"5)':5” ujs.uj)s.uc )JjLa.?
il e 55,5 595 b g Bl bns jouky )3 ol (39U Sy Sen 5l ol camis sl S

_ Date :2 Sep 2018
EHT =15.00 kV WD = Smm Photo No. = 6149 Time :11:13:51

S50 B ol ) gy S s San 5o (8) JSB

£0A



YA 29 PR & o)kj} AR 0)9d

dyog)l (S alore

olis () USG50 pilihs serdy ads o o o jegise by
ey 4 YA5e om-1 5 YEA em-1 (glawily 45 el ot osls
sl S 5 Slag,l gl g N-C 05,5 4y bogr e

T

3055 399 41598 Joud (b 3IGT -F
B (glopordy FT-IR slacil ;o lasil Sad g Conde

0975 5 youly (Jlale (sloog )5 390 50 (Guiedg DIl J9Sge

3000 2500

3500

2000 1500
crme1

pilhs peudy 5058 eole oo :(F) S

GoiSaaqis

oslal Ojgo 4 A (pl)o 00l piiie YL W) 039
‘LQM)'JT A lp 1y ol ol (550L8 ol ol aol3dl o
5 Silelazr Glagty, anwss (035 ohg Slo g dagge 90
(29,0 ollS Jld cuwy dlge glisuial ( glujg s ¢ panseis
i) 5l )l 5 oy Laome (o o anhiad gl Ladis
G le eSS 0 3 sla sy el oo)ji D929 (sowd ;00
plml b casl agal g 48,5 )18 (udiime axgi 8590 (5,08 (0l
i W)l S5 ol plg Simles (slaols

‘f‘d‘)ﬁjﬁdﬁ
GrSD 0y50 sl bl B o Liagh =ik Jol> dlis oo
Sloolaul b as’ ol oo AB-+V-YF-YPYE ol o jlal a4 soges

s Ol 5 aeg,l (Sl pole oty simgsy ol Luel

Sl Y 1 0 alsil dag | (65l )l 0aSiislo il 8, oK iulo;]

e Gloja8 5 Sid wisges (5 )b 1) Lo ane cpl jo a5 (g0l,31 5]

References:

1. Li K, Zhang X, Zhao F. HPLC determination of

diltiazem in human plasma and its application to

h_\-;-.ﬂ

21y agyls (g pFeslail (ISl aS Sla g, 5l ealaiwl og 5l
g 050 dygl ool ) colatsl &jpod alizes glalae
Al (JsSse B ol slagts; les cnl p3 el 48515
OB oy osliiul 5 azg5 3,00 (39 A e oS 5 (39 (golaiS
plhs sl (JSge AB pody st il nl sl 4385
el 0 o0liiasl g 4sgs 3 7 ykao sl Sy STlo sl s

Sygeds e |y yedy ol Samd e (i Jol> il
—o3lil gl 3, F55lag,S cliyi b 5 SPE) walr 56 215
Pl plieay gy ol I8 ool )50 515 cal BT 5 (68
oSl @ azgil 08,5 S lacley 5l gyl (nl Si>
23l g (omabolise Slgagil b posls (pl Sgne 5 Lol ISl 1oy
Ul s 3,) 9525 SBA-15 5 31,5 wils oasS 2ol (gl
T lgte slaoslinal 6lp 1) ok cnl 095 (2L addllae ool )

wes oo lii 1y aslals GrSojlail g Ba> gl L3l ()

pharmacokinetics in humans. Biomed Chromatogr
2003; 17: 522-5.
2. Witek A, Przyborowski L. Chromatographic (TLC)

analysis of diltiazem in pharmaceutical form in

g0}



OWan 5 (o 28

el pSojlul sl JoSse B el i

presence of other antiarrhythmics. Acta Pol Pharm
1996; 53: 9.

3. Clozel JP, Caille G, Taeymans Y, Theroux P, Biron P,
Besner JG. Improved gas chromatographic
determination of diltiazem and deacetyldiltiazem in
human plasma. J Pharm Sci 1984; 73: 207.

4. Lillsunde P, Korte T. Comprehensive Drug Screening
in Urine Using Solid-Phase Extraction and
Combined TLC and GC/MS Identification. J Anal
Toxicol 1991; 15: 71-81.

5. Jouyban A, Sorouraddin MH, Farajzadeh MA, Somi
MH, Fazeli-Bakhtiyari R. Determination of five
antiarrhythmic drugs in human plasma by
dispersive liquid—liquid microextraction and high-
performance liquid chromatography. Talanta 2015;
134: 681-9.

6. Whitcombe MJ, Vulfson EN. Imprinted polymers.
Adv. Mater 2001; 13: 467-78.

7. Alvarez-Lorenzo C, Concheiro C. Analytical
Technologies in the Biomedical and Life Sciences.
J Chromatogr B 2004;804: 231.

8. Ramstrom O, Ye L, Krook M, Mosbach K.
Application of molecularly imprinted materials as
selective adsorbents: Emphasis on enzymatic
equilibrium  shifting and library screening.

Chromatographia 1998; 47: 465.

£

9. Heilmann J, Maier WF. Selective catalysis on silicon
dioxide with substracte-specific cavities. Angew
Chem Int Ed 1994; 33: 471-3.

10. Liu XC, Mosbach K, Studies towards a tailor-made
catalyst for the Diels-Alder reaction using the
technique of molecular imprinting. Macromol
Rapid Commun 1997; 18: 609-15.

11. Suedee R, Srichana T, Rattananont T.
Enantioselective release of controlled delivery
granules based on molecularly imprinted polymers.
Drug Delivery 2002; 9: 19-30.

12. Khazaei A, Amini Manesh A, Golbagh M. Synthesis
of acrylic acid-based molecular imprinted
polymers and its application in catechin extraction.
J Appl Chem 2012; 7: 11.

13. Clausen DN, Pires IMR, Tarley CRT. Improved
selective cholesterol adsorption by molecularly
imprinted poly (methacrylic acid)/silica (PMAA—
Si02) hybrid material synthesized with different
molar ratios. Mate Sci Eng C 2014; 44: 99-108.

14. Ivanova V, Zendelovska D, Stefova M, Stafilov T.
HPLC method for determination of verapamil in

human plasma after solid-phase extraction. J.

Biochem. Biophys. Methods 2008; 70: 1297-303.



Urmia Medical Journal, Vol. 30(6), September 2019 @

SYNTHESIS OF MOLECULARLY IMPRINTED POLYMER FOR
DETERMINATION OF DILTIAZEM BY EXPERIMENTAL METHOD

Fardin Dalil'i, Mohammadreza Vardast’, Naser Ranjkeshzadeh’

Received: 01 Apr, 2019; Accepted: 22 Jun, 2019
Abstract
Background & Aims: In this study, a magnetic molecular imprinted polymer was used to measure the
diltiazem drug. Based on the structure and pharmaceutical agent group, methacrylic acid was selected
as a monomer for Diltiazem. Ethylene glycol de-methacrylate and azobisisobutyronitrile were used as
cross-linkers and polymerisation initiators, respectively. Also, chloroform was used as a porogenic
solvent. In order to investigate the polymer absorption capacity, a high-performance liquid
chromatography system was used which had an absorption capacity of 9.59 mg / g. This allows the
measurement and analysis of this drug in biological fluids and separates them from various wastewater.
Materials & Methods: Methacrylic acid (MAA), ethylene glycol de-methacrylic acid (EGDMA), and
azobisisobutyronitrile (AIBN) were obtained from Sigma Aldrich while Diltiazem was obtained from
Sobhan-Dar Company. Serum samples were prepared from the medical diagnostic laboratory in Urmia.
High-performance liquid chromatography with UV detector was used to determine the concentration of
drug in existing samples by experimental method.
Results: The results indicate that this drug is well absorbed by the synthetic polymer, and shows the
results of repeated etiology and re-use of this polymer for the drug. It is possible to use this polymer for
5-6 times and it has a capacity of 9.50 mg / g of drug per gram of polymer.
Conclusion: Polymer molecular membrane can act as a good absorbent for absorbing and measuring
this drug with respect to the structure of the drug. Therefore, methacrylic acid has been used as
polymerization monomer and has shown good results for drug absorption.
Keywords: Determination, Polymer Molecular Imprinted, Diltiazem
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