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Development of Co—amorphous Systems of Cefdinir by Using

Spray Drying Technique: Preparation, Characterization, and In
Vitro Evaluation

Raghad al nuss” Hind EI Zein™*

Abstract

Backgrond & Aim: The aim of the present study is to develop co-amorphous systems of cefdinir
(a broad- spectrum antibiotic that belongs to the third generation of oral cephalosporins), in
order to improve its dissolution rate, and subsequently its bioavailability, and to increase its
physical stability.

Materials and Methods: Co-amorphous systems have been prepared using spray-drying
technique starting from aqueous solutions by using different amino acids with various molar
ratios.

Prepared co-amorphous systems were characterized for their solid state using Fourier-
Transform Infrared Spectroscopy (FTIR), Scanning Electron Microscope (SEM), Differential
Scanning Calorimetry (DSC), and X-ray Diffractometry (PXRD). The prepared systems have
been evaluated for their drug release in media with different pH. Also, accelerated stability
studies were carried out on the optimized co-amorphous system using various conditions of
temperature and relative humidity (25° C/ RH= 0%, 40° C/ RH= 0%, and 40° C/ RH= 75%).
Results: All the prepared systems showed a significant improvement in drug release at different
pH compared with the pure crystalline drug, but the best performance was seen with arginine-
based systems. SEM results showed a disappearance of the acicular shape of cefdinir particles in
arginine-based systems only. DSC and PXRD results showed a transformation from the
crystalline form of cefdinir into co-amorphous form only in the arginine-based systems. The
optimized co-amorphous system was stable for at least 2 months under wet conditions, and
remained stable for 6 months under dry conditions. The improved stability for this system was
attributed to the intermolecular ionic interactions (salt formation) between the drug and
arginine which were studied by FTIR analysis.

Conclusion: Co-amorphous systems technology using arginine as a co-former can be used as a
promising method to improve the aqueous solubility of weakly acidic drugs such as cefdinir.

Keywords: Cefdinir, Co—amorphous systems, Dissolution rate enhancement, Physical stability
increase.

* Doctorial student, Department of pharmacy and pharmaceutical technology, faculty of pharmacy- Damascus
university
** Associated Professor in the Department of pharmaceutical technology of faculty of pharmacy- Damascus
University.
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C=N Lkl iy 4 Ly cguanidyl Jdawilsall de ganal
e el sl Apulul) Aada gl Ao sanall Sy (52
2aY) Lol 1 g8 5 AY) adll Ll dpaeall oSl
sl & CH2 osin M aul553 xe N-H
sie NH2 o588 o anl333) Al s o(* anil474)
.(Uedaetal., 2018, 2036) * aw 1132

oaldl) ghaall ciad Al alaid Cade 4 L
S (F65 F4 F1) cmn)¥) o saciad) dabiily
vie o)l Zaldll COOH e gana L3 oLl Liagl
Orilsall Ay 8 sl Gala )T s 17355 1710
JSa ) efy 38 Les (M aw 16145 1674) oS
(Jensen, Larsen, et al., 2016, 32; SUSall o =l
Wu et al., 2018, 86)

pabaia) il sl 2 gl aeal Al
35 Vaw 3400 e (alaid A 4y galall
o G dila) (Joay) dilsy Aalall N-H ) LalieY
Lajas 22900 e 45| C-H 1l Ay Galaidl
dghdl ALl C=0 dinsll degana palalidl
(Sadhasivam & Vw1600 e dumeal
il dually L, .Muthusamy, 2016, 236)
langl M@ (F55 F3) olisusill e sadiad) §jandl)
Joay) ddlal N-H b dalall palaie¥) dea wle
8 aliaial daja seds ) Ailas) M 3400 e
dSin iy 38 Lee M 36005 e 2900 o L
slsall el dpaeadl A4l G L A ae L)
(Jensen et laguplly Aalall Jsay) dalsd N-H Jig
.al., 2014, 416)

oaldll cheall @i el el Cada ay
GV oasn U Tan 2061 AV Al oyl Jaally
LY aw 1683 ¢Judll dila & C-HI) Ll

PR N
QYL Gl diph ol 5 Auhall oda & Ay
s ISl Aae dse p LY bl IS8 Cangs Y
(Paudel et al., Glaswuall ana JJ6] Aliaddl 45y k)
Al Jsa 083 e Lo ) 4l 2013, 253)
(Al-Badr & _leal) e junndis el (gl
Al ol 3l cuing .Alasseiri, 2014, 41)
e (Sl el gl (2JSE)  aindas e )l
Ciliagd 3y Agpmall Gldd) b diaisie 4l
gl Allly Avinall Llug¥l 4 eI 4l
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aad il PA e Badl dadllyy L JelSIL Al
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.(Aleem et al., 2008, 535) C-S A sailall ' aus 625 5
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e ) agn ) 2°296.39 5 274.15 ¢249.57 xic
Glef 4 Lad Al dndidl copaally leadY)
Lhadl el WS L (Lu, 2012, 269) i) bl
dabe e Y Aspadl Qlgiagl Gaeal (g)hal
phall dale 4 3say LA Cua Qligisill il
Sl LN i s 22300 —285 G e sl
.(Patron et al., 2008, 627) dwilall ALl
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Bha Ao oo Bl (A Hhall dals saaly dad 25
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G o oSe Sl sl glh Wl e sdley
(Ghebremeskel liSall s COle W) Eigan
4Lz et al., 2007, 119; Marsac et al., 2009, 139)
Akl o3 il b elsal) lea) A ol )
O p8be JS& eloll Jsad () el B Lee SO
(Jha et al., 2020, (gystOU) JSal ) g5kl Ja
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e ofdin Jleadl dd oy bagd 2w (F55 F3
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Ge OSaB Al dall b3 o A el B Lee sk
(Wu et al., J&8 aoe ulaie aaly sl JS5
.2018, 86)
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.(Lébmann, Laitinen, et al., 2013, 882)
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L) S gal oSl .Grohganz, et al., 2013, 873)
Bl (Y JSiE e 50l Lalay Cle sane Gl
Tanls 451 03] (gpslU (KA Y el Jygat aay
Hopall Cals (Olsdll st dabidl Gkl
oo dsis e slaeY)
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el (& Olsd) A 2saY) s sl Cpantl S
Jba oSl .(Blagden et al., 2007, 617) 52 piiall e
Whe o S et Ly ALl L8 A Aaday)
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Olsd ol (g lgie andy Ly o(plliY] ey 45 sdall)
.(L6bmann, Grohganz, et al., 2013, 873)
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.2013, 873)
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.(Lepsy et al., 2003, 689)
A dape Al eldl s (S ale Sy
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Capelal 2 F6 5 F4 (FL juall e OIS o Laadls L
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@hll (e Baaly i ZOLY) dSE ol als WS
AV e Ailsd Oaeadl daiid)

(Lébmann,
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G oAl P spmadl Gl @l cogll )
.(L6bmann et al., 2013, 873) dilall Ly,

Il ha A g il ) il Vaa ghms o (S
O Al el cllelall dagn dppadll Al
P dhauly e il & &bl clisSe
g A1) 4gl) Jag ) o3 (o ) ddles) FTIRY
dexd Cagu &5 ey Adiall AS5all il e Jaad
ol Gl zall ) Adla) Ol dBle) e
.(L6bmann, Laitinen, et al., 2013, 882)

cilgat a8 RH 75% dadipe dyshay cadll db 3 W
Gsit b hal rad Gsaae ) FA Gsaaall 2
sale) cldle el ol Ll alawdU didly LB AL
OSats el 5o > PXRD ) cllabade 8 L5
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Super apall Gl Ble ) JUaill Glga 88 diaied)
(Laitinen etal., J&) e Gy sadd cooled liquid
2014, 2381)

rlalisiay
A8l JS) dape Aalal jpead a0 Aubal oda
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(Abuhelwa et al., 2016, 1322; Yuen, 2010, 9)
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