Arab Journal of

Pharmaceutical Sciences AUl asl) aobuad) slaall

2023 Gl

Tl (B lganlliy Ay pil) LYY ool dagjSae clilaione (S50 pdglCudl digad o) dalii] juians
Preparation and in vitro Evaluation of Oral Delivery Systems Micro-Emulsions
of Acyclovir for Viral Infections Management
Ol danay el Gla)

Eman Alali and Mohammad Othman
33 Aaals cdlyall LIS (Aduall LaslyiSilly bV all od

Department of Pharmaceutics and Pharmaceutical Industry, Faculty of Pharmacy, Damascus University

:Abstract (eilal)
Ay aas cluaimga Lghulaig Ligad gl (Sar ally glSu) (a A ySon illaionn sl Al 03 (g0 Cangl
Ll & & Aadl st st b cratdu) ) clelsadl e e 850 (solubility) Al
M ) Jpeasll Lie Leadll auatl) waaty 2l jolall b pan Ao BDaIY) dalgal) dans s
pxa 23 &3 dalul) s o dia IS 538 Ay Bpanall gl o gl Jaast 3 25 e Sl
Bpmnall uall clal da )1y L0 dul)yg Nanosizer jlgas Mastersizer Slga aladiuly Jslall ghll cjlad
elsall 50 %90 0o i e yads siasili 14 Jlss sl s ) deasil &5 G ((55al) 3yl cans gl
ol g A gl aladiuls dug € AN slall iyl o it L 38 DS aladialy ) aall dabyy @llyg
on il 4 DSC Laalall (ghal) mwally FTIR clyanl) ciat 2Vl sl aladinls < LS .SEM

i) Cilelgully 50 5lud)

The objective of this study was to development microemulsions of Acyclovir that could be
administered orally and applied topically. The solubility of acyclovir has been studied in a
number of excipients, which have been used in the preparation of microemulsions. Then the
effect of increasing the ratio of the surfactants on the size of the internal phase droplets was
evaluated, and determining the required ratios of surfactants to get micro size. Then acyclovir
was loaded into the prepared formulas, the ability of each formula to dissolve acyclovir was
evaluated. Droplet size was determined by using a Mastersizer and a Nanosizer, transparency,
pH and stability of the formulas upon centrifugation were measured, droplet size about 14 nm
was obtained, more than 90% of the drug was released through 0.45 membrane by using a Franz
cell. It was found that, the droplets were smooth and spherical by using scanning electron
microscope (SEM). Fourier transform infrared spectroscopy (FTIR) and Differential scanning
calorimetry (DSC) confirmed that limited interactions between Acyclovir and the used
excipients.
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0.76 0.25 0.75 10 110 10 FSI
3.7 1.25 3.75 10 110 10 FS2

7.1 2.5 7.5 10 110 10 FS3
10.3 3.75 11.25 10 110 10 FS4
13.3 5 15 10 110 10 FS5
31.5 15 45 10 110 10 FS6

35 17.5 52.5 10 110 10 FS7

38 20 60 10 110 10 FS8
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0.76 0.1 0.9 10 110 10 FC1
3.7 0.5 4.5 10 110 10 FC2

7.1 1 9 10 110 10 FC3
10.3 1.5 13.5 10 110 10 FC4
13.3 2 18 10 110 10 FC5
31.5 6 54 10 110 10 FC6

35 7 63 10 110 10 FC7

38 8 72 10 110 10 FC8
40.9 9 81 10 110 10 FC9
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size (um) area(m-/g)
FC6 1.9 88.6 152.8 9.23 0.4 0.6 1.7
FC7 0.4 5.8 14.8 1.4 0.7 4.2 2.4
FC8 1.9 3.4 6.8 3.3 0.4 1.5 1.3
FC9 1.9 4.2 10.6 3.7 0.5 1.5 1.8
FS6 1.7 3.3 6.3 3.0 0.4 2 1.3
FS7 0.2 3.3 8.4 1.0 0.7 1.9 2.4
FS8 0.6 1.3 2.3 1.6 0.4 1.6 1.2
FS9 1.1 1.7 2.6 1.0 0.2 1.8 1.0

115



Arab Journal of Pharmaceutical Sciences 2023;7(2):109-121

Alali & Othman

5aal 42831 3 5)53 3500 @ (el Dkl dlee dilgs 8
HERMLE Z) aiadl  Jleiel  dele  Chad
G Vs Jlelall 8 e (gl 3Ly oF (Germany200A
Ll 2adal) il @l ) s Les eslgal
il B Al cilads il

gl o s duds aladiab z gl &) paall duhs
Cun gnal) Jumdl 8 FS8FS9 ansall of i dalud
Ofrnaall W Al Bl e %90 (e ST A
Lai Algall 8alall (e %80 (3 ST a3 Gus FCYFC8
%65 )i L FS6 cuyjag %73 yls b FST <y ja
P oy 20 P oaly
goi ASpdall uall e ANOVA one way)iilasy)
B a5 3gag (e Aadlanu) Jalgad) dawsy ddbially cujl
Oe daiey Ak S die il & (n=3¢P<0.05)ms
b D) algad) daas 5345 1 o Lea anall o3
Jalgall dpcy AS 58 gl Gy el ¢ ) padll (st
Student’s t— il sl cujll ¢ g daliaally Ldlaiuy)
ae Alke Geedll lsd Car) dgagy duail )yt i test
Cus gnall s3a il slad ae Gl 1y £ R0
OS5 Ll cpladll sl CulS Guedl) Jlgd Cu) dgas
Go Balial Lgiall dsll (8) Jsaad) -l ) il
L2l Gllaiedd) e 8ISl

:Lu;\)ﬂ\ 3 Z\.E::E.J

:Nanosizer o cllaioal) e aladf 4y

S sl clphall sld mastersizer  lea i
dad bl Nanosizer jlea alatial & e (0.1) 0
codll el sl . jiesili (100) (e ) ol yuladll
cagll J8 WS ail dua cclpladl) aaa oyl ) (Pdi<1)
Jaslas st el pladll caslg

O duf o8 FS9 5 FS8 juall cuy (5aSll (ubid ekl
26 At dalse (e sSall Lgiis ma il5 1y jiuall
il e 14 = 175 aalads (cosilly oladl) dubie
Jsaad) aSa 5 Ul jslats anall 5uS lS jaall 443 Ll
(7)

FS8 (nituall ciphd aaa (uld gilii :(7) Jgaad

Nanosizer alaiiul FS9 4

Zeta
potential PDI  Size nm  4diall 3,
mV
0.16 0.86 175 FS8
1.4 0.27 14.6 FS9O

Lhll et dadal) cldadeal) Ay cldl alu)p
JT3 Y20

-

disa < 4800 cldatuall (o bl §) jatial) dgiall dandl) :(8) Jsaad)

F6S F7S F8S

F9S

F6C F7C F8C FoC

Time
(min)

Qave%zS.D. Qave%zS.D. Qave%zS.D.

Qave%zS.D.

Qave%zS.D. Qave%zS.D. Qave%z+S.D. Qave%zS.D.

5 5¢25+0¢15 15+ 020 3¢21+1:30 3¢35+0
10 5¢26+0:35 3¢1+042 2¢85+1:55 9¢65+0
15 8¢25+0:50 1¢2+0:55 5¢75+0<79 4214082
20 6¢25+0¢65 5:3+0¢73 2¢95%1:93 7¢95+1
40 6¢36+0:70 9:6+0:78 6¢<58+1¢49 5¢33+1<96
50 3¢69+1¢79 624085 1:86+1:95 1224098
60 6¢22+1:83 9¢6+0<90 9¢21+0<96 1:23+0:99

254011 254013 5¢21+0¢15 2¢5%1:20
2¢5+0:23 2¢2+030 4361 3¢22+0:38
1¢4+0:32 12+142 2¢8+0:60 8¢26+0:65
16+0:44 5¢7+156 3¢12+0:81 1<95+0:88
284056 5¢1+167 4¢19+185 2¢25+0<90
17+063 124075 5¢21+1<90 5¢35+0:94
2¢5+0¢79 2¢4+0:82 2¢15+0:92 3¢36+0:95

116



Transmittance [%]
0 20 40 6080 100 120 140

WWW/”%M/\wﬂ“‘”IWW[
L |

F
4000

Arab Journal of Pharmaceutical Sciences 2023;7(2):109-121

Alali & Othman

120

100

80

Q%

60

40

20

20

—e—Fb6S —e—F75 F&5

30

F9$ —e—F6C —e—F/C —e—F8C —e—FOC

40 50 60 70

Time (min)

951Sa8 5y atall Asgiall duail) 1(4) S

Lasgl Gua 1800-1000 dase dacl vie daadll sl
Ol cpaadl Jlga ) g oyall cuyy gl on il
s 17 aw 1180 ey 1483 <1709 xic 80 cusills 80
3306 aic AN @il calaa gl 3300-2900 (e Jladl
O gy Jadlyy S8 ) (5 38 ellyy 17 0 2928
80 oladly 80 ¢usill (PEGogg Jls udslSonsY!

Cun G sheall Caat dadY) e (7)JSED G
Ay o(O-H) Lalkisa didlge 1 —pus (3500) xic i sgls
(2937) xie by JsV) paaY) Bl 2503 (3400) e
Gilss (2854)aic g dslaly) C—H I Jilawall Jallaia¥! (383
(1709) xic iy cdslalyl C-HJ gl e L)
C-) Llaia¥ 2923 (1103) dady cJaig Sl Jallaial aga3
dieLeaall Aol Ll agan (1483) Saes dady (O
Agyhaell Balall 3 45 1)

317840
2695.13

—— T
2500 2000
Wavenumber cm-1

RS shand) il Aadi ) ik 1(6) JSA)

3500 3000

}(SEM) qoulall g S jganal) quilis
skl il mhae o maldl g 5N gadd) ekl
g il Ll ( FSOFSE) Jadl guall il

(5) J<al . bk

AL kwn B -l

(SEM) geulall g sl pgaall jgua :(5) J<il)
F9S diuall
(AR glpeal) ciad daidl) Ciuds cillabia A -1
da3aYly Al dsall (asd 5 FTIR BUKER alasial o
sl 50/50 %(W/W) gslass Ly daisy Lgd Al
e 58l 2 e EU cheal)l Cat ZadY) Cada
Bpaddl aadll Gans Bad (A amlaad) el gledd)
Can gy gloall anadl AR Cuen I gIGu

117



Arab Journal of Pharmaceutical Sciences 2023;7(2):109-121

Alali & Othman

: e
|
=8 s = n Ao
e - \ A M A R il M
gg ’ \ Lf V' Wy b /V‘,»/ W |
£ W A
2 |
g8 4 \/
3 /
\
g \
. “
1
LL
i ]
g ES 2 5 ;
e £ ; & 3 & L
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

gaiall shhaal) il dadl ) cinha 1(9) J<ad)
80 cysilly plandll (Al (AL

:DSC Aaldlll (glal) !

DSCI31) il lalill (ghal mud) shal &
(11,12,13,14) adul J&&Y) zuas (SETARAM
JSIDSC (thermo gram)  Lalil) ()l all msall lalads
1Sl 83l A8 S e Slies sl oo
Lasd 4yline il Gua o(10]) oty Asg ) ilelgud) aa
phall dale sia 48 lgates 8 g
ek (Mg« 84l Slgaail I s3e3 Endothermic
Ne lggn Al ccrystal structure 4yl Lglls
ke eyl e Lol gy X5 e %p 257.78
Al G G dlda

oyl

onset point : 167.04 *C
Endzet point 1 174.54 °C
= Peak 1 top: 170,94 °C
Erthalgy J g : 3.7864 Endotherrric effect)

Pesk 1top: 11254 °C
Erthabpy 144 : 35 4319 (Endothenmic effect)

100 150 200
1

.
g T%n
84
8 detoeveed 2l R A n
gs | Al ] [/\,/ W, '/‘f\!/‘\" p‘.‘ﬂ{n‘,/'
is f
g
.
e
il
Py |
|
| I AT
g ] 3 e
- BE  Es§ @ §i;m
4000 3500 3000 2500 2000 1500 1000 500
‘Wavenumt ber cm-1

gl ehpaal) il Aadl ) Cinha 1(7) J<al)
a3 Cujg i) Balal ALl

o e S = SR ), Wi ™
= &l "
ggw \ [
e
v |
al |
-
! I SR
\ H $§ 0§ fesopE |
40’06 350(] 3600 2500 ZO'DD 150 1:100 5(;0

Wavenumber cm-1

@
E

shpaadl il dedYl ) Cidh :(8) Jsil)
gAY iy sl ALl

'
HF CORR SIMOOTH! mW/

Exo ,]\ os)

0]

250

300

350 40 Temporature! °C
1 I

1Sl DSCY) bk :(10) Jsad)

118



Arab Journal of Pharmaceutical Sciences 2023;7(2):109-121

Alali & Othman

HF CORR!

Cnest point 1 8254 °C

Ongel point: 129.23 *C
Enciset point 1 13214 *C
Peeki 1 top 13212 °C

Enthiaipy £.01 | 11 4294 (Enciotherrtic elfect)

50 100 158
! 1

Onzst port - 268,59 “C

Endset point : 255 34 "C

Pesk 1tap : 25257 ©
Enthalpy / Jig : 724 203 (Eniothenic eftact)

2o
Il

250 kL1 0 40 Tempermure’ °C
I L 1 1

80 Cloedly oSl LiLpdl gjall DSCY) Jakia :(11) J<il)

Endsel pont : 9542 °C
Pesk 110p: 83£8 °C
Enthalpy 4 8 - 5 9072 (Endothermic effect)

50 100 150
'

80 Cusily 5ol (Al el DSCY) dabia 1(12) 08

HE CORR! m¥¢
Exo /[\
00|
.25}
.5‘0—
Onset poit
Endzed poirk
-T Podic1 top: 25449 °C 15
Eethaby 11y 47 2859 (End:therme effect) 1
100 |
A28
5.0
A5
Onezt pont: 18226 *C
Endsed poirt : 19568 °C
Pesk 1 top: 192,00 °C e

Enthalpy £J5 © 3866502 (Endathermic a11ect) 3

200 250 300 350 0 Tomporature/°C
1 1

119



Arab Journal of Pharmaceutical Sciences 2023;7(2):109-121

Alali & Othman

10.

11.

T
HF CORR ﬁsunom mw

I\

100 5

r‘,’

£l

Peak 1 top - 25353 *
Erthaby /iy | 622058 (Endcthermic sffect)

Onset poiet 24883 "C
Endset pont : 257.76 *C
op : 25353 *°C

50 400 Temperature: °C

PEG200 é¢<ud) ALjudll mjall DSCY) Jakada :(13) <l

Friedrichsen GM. et al. Synthesis of analogs
of L-valaciclovir and determination of their
substrate activity for the oligopeptide
transporter in Caco-2 cells. Eur J Pharm Sci
16: 1-13. 2002

Bergstrom  CA.et al.  Absorption
classification of oral drugs based on
molecular surface properties.J Med Chem
46:558-70. 2003

Spruance SL. et al. Acyclovir cream for
treatment of herpes simplex labialis: results
of two randomized «double- lind¢ vehicle-
controlled« multicenter clinical
trials.Antimicrob  Agents ~ Chemother
46:2238-43. 2002

Prajapat MD. Patel NJ. Bariya A. and Patel
SS. Formulation and evaluation of self-
emulsifying drug delivery system for
nimodipine, a BSC Class Il drug. J Drug
Deliv Sci Technol. 39:59-68. 2017

Singh B. Bandopadhyay S. Kapil R. Singh
R. and Katare O. Self Emulsifying Drug
Delivery Systems (SEDDS): Formulation
Development «Characterzation <And
Applications. Crit Rev Ther Drug Carr Syst.
26(5):427-451. 2009

Wang J. Lu C. Liu Y. Wang C. and Chu F.
Preparation and characterization of natural
rosin  stabilized  nanoparticles  via
miniemulsion polymerization and their
pressure-sensitive adhesive applications.

Conclusions clalitiuy)

oy 5 el Ja e e

Gy s Dl alad <y FS9 , FS8 dasall culk o

i 20 DA %90 e SST gl

babe &bl dalgall Lo 5 S QK e

oalsall e maly i PEG200
References aa)ul)
1. Arnal J. et al. Biowaiver monographs for

immediate release solid oral dosage forms:
aciclovir. J Pharm Sci 97:5061-73. 2008
Fletcher C. and Bean B. Evaluation of oral
acyclovir therapy. Drug Intell Clin Pharm
19:518-24.. 1985

Laskin OL. Clinical pharmacokinetics of
acyclovir. Clin Pharmacokinet 8:187-201.
1983

Johnson GL. Limon L. Trikha G. and Wall
H. Acute renal failure and neurotoxicity
following oral acyclovir. Ann Pharmacother
28:460-3. 1994

Wagstaff AJ. Faulds D. and Goa KL.
Acyclovir: a reappraisal of its antiviral
activity« pharmacokinetic properties and
therapeutic efficacy. Drugs 47:153-205.
1994

120



Arab Journal of Pharmaceutical Sciences 2023;7(2):109-121

Alali & Othman

12.

13.

14.

15.

16.

17.

18.

19.

Industrial Crops and Productse 124¢ 244-
253.2018

Du Y. Chen H. Chen R. and Xu N. Synthesis
of p-aminophenol from p-nitrophenol over
nano-sized nickel catalysts. Applied
Catalysis A: General« 277(1-2)¢ 259-264.
2004

Ghosh P. K. Majithiya R. J. Umrethia M. L.
and Murthy R. S. Design and development
of microemulsion drug delivery system of
acyclovir for improvement of oral
bioavailability. AAPS. 2006

Roland I. Piel G. Delattre L. and Evrard B.
Systematic characterization of oil-in-water
emulsions for formulation
design. International journal of
pharmaceutics: 263(1-2)« 85-94. 2003
PreetiK et al. Evaluation and
characterization of different polymers based
drug theophylline in pulsatile drug delivery
system. The pharma innovation. 1(7): 105-
112.2012

Reddy.M. and Srinivas.N. Preparation and
evaluation of immediate release celecoxib
tablets. International journal of innovative
pharmaceutical sciences and research.
2(10): 2272-2282.2014

Pavithra R. Sangeetha M. Senthilnathan B.
and RavichandiranV. Formulation and
evaluation of chronopharmaceutical drug
delivery system. Int.J.PharmTech Res; 6(3):
1124-1130. 2014

Maleki Dizaj S. Preparation and study of
vitamin A palmitate microemulsion drug
delivery system and investigation of co-
surfactant effect. Journal of nanostructure
in chemistry« 3(1)¢ 1-6. 2013

Kumar B. Jain S. K. Prajapati S. K. Mahor
A. and Kumar AbDevelopment and

characterization of transdermal
microemulsion gel for an antiviral
drug. International Journal of
Pharmaceutical Sciences and

Research« 1(6)« 57-74. 2010

121



