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(5-1)Jsal b

Nanoparticulate Drug Delivery System

|
! } ! }

| Polymeric Based | | Lipid Based | | Metal Based ‘ | Biological |
Dendrimers Liposomes Metal colloids
S | 5 —
(1-10 nm) {10 —100 nm) {(1—50nm)
| Polymeric miscles Solid lipid Carbon nanotubes
{10 - 100 nm) > nanoparticles {1-10nm)
{50 - 400 nm)
Niosomes Fullerene
1 (10150 nm) —| Lipid Vesicles {1-10nm)
Gold nanoshells
»| Nanocapsules —>
{100 - 300 nm) {10 - 150 nm)

— Silicone nanoparticles
(50 — 500 nm)

4 Nanosphere
(1—15nm)

4N o) all Juay) dakail g 530 1 (5-1) ISl
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e Anilaall 8 ol Lee (Sl Jeli ol 0 s Jua¥) aldas b o sall Ja) dlsa) -2

. sl gall

paa Q8 35k e A e (degradation) aekaais ol sl ) a3 e 3 jlaadl (Say -3
4 5 (Zero order) dosall Al Gl GEadl el gall ana Ay sl (538

. (First) order 1Y

83al Ba Ay Lanadia alge A ol oall (Bioavailability) sl 3l 8l 3 33 -4

L5k

O oo Sz telall & (b sAll digeia 45 503U (Serum solubility) Jeael) 4p8l3 s 5
M 23l Biag Lae Lewds AN ) Lday) ¢Say (multiple drugs) saaxial 4 55y
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(Nanocomposites) sl <ls 2 3.6.1

lamy J8Y) e W ) shal aal elliay dalisa | ) ghal Led Aan 13 g0 o8N Gl ja Jid

(Layered nanocomposites) sl CS je Clands JSET | (5 530 (5 gl e laal g
4 sae M) cliydall Adalal) dahidl & (guest anion) <asall sl e Gisk oe
o). (Intercalation) "aladl" dleall o34 ediy dBall S 5 A el Jpas 40

3l5na ye dc gama i g (Organic — inorganic) 4 gac U — 4 guanl) Gl LS 10
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. (Constantino, 1996

Glaall Jde Jails algadl o 88 Glaa st ) Nanocomposites ) 253
) iy Jelaa ¢ (Strength) 3580 :Jie «(Mechanical properties) 4SSl
Electrical) 4L < aluaglle (Modulus and dimensional stability)
Flame retardancy 4 ¢ s Ssonedls eladl ¢ Sl 40w JJsi ((conductivity
Chemical) “—3basSll 4w gaall e Suzd ¢(Thermal stability) o) =1 SLll

. [97] (resistance

Gle Canitill Gk Qe daiad 3 Alide Sl shaes A il 3 pad) Gandil b

sl e Al @ik adial laiy 450Ul S il jedaall s JISEYT 5 alaa¥) 4l
QS il e Jaidisae ol s el gall asS) i Al )o Sy | Aliade A 5 Claglrae o
s Se S il 5 (Microstructure) @283 S 3l 5 (Crystal structure) s

.(Electronic structure) 5 "SI S yill e St ¢(Atom level structure) 5,3
Drug delivery by NP 453Ul clagual) Aol g 6152 Jaa s 1.3.6.1

o= Yy 13 Aadia Jal ye 3 V) Gl pa¥) e CalSH il Y VAl e IS

Gl B 55 ) e sad e Clalall 28 320 ()5 | AlasSl 2 Sall 4 g0l (e 3408 Cle ja
) Al o3n a5 ) gall Al ) da slie anaad) y ghai ) ASLAYL dadad) LA Al
AV Aaplul) o) LA 5 Al Alen s 5815 AU Adagiadd) LAY I #3Mall Jlay)
T ek L Lle jla el Baliaall ddlall A ilaSll ciladalld 3olaSll o sall o3 805 pe
8 (e e Agmdall 5 dilda juall LAY G G dil) aae () ) ke duadiie Al g Al 3 jlua
daa st ol Jlasia dalall @) 5 13gd 5 499200 A glia skl (e Dbl dlguds Cladlall
e Aladl &8 Al WAL s 3 DDS ( Drug delivery systems) s sall
oo LOAD @l 1 = Sall Jlay¥ ) gl o3 Jlaxtiad 3 €3] sall (mad o iune (g dpaylall

O3 (e gl A Adbayl 5 aall Aol 8l e el and 48 Hlay = Badl Ala) (53 5k
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ZNO-NPJ e cladlal) Jaend e s AT 4aii) jinl &85 .drug release  MSNs
@Ml (a8 Lee Lol Jlati (aealdly 4y 6ll) LS el 85D Ladie JUlly ¢ 3 il
il 8 1) i) @ jedal @l 3l anSh CUS e o) (e ae N e 20 Gl s aaen
Jeaindd il Gl ¢ Zn2+ @bl anSY Jaill sy WA daddie dpan g Adbisl)

[98]. ALl LSl dyans  jai sf la juall 7 al 5 50
Control of drug release gl @l e 3kl 4.6.1

) Jlayl dadail Janind Cailla o)) 32023 Nano carriers 4 ¢b J8 s ZnO-NP- s
Jis ZnO-chitosan-folate ala ey 3 Lgihew Jul831 ( Smart drug delivery) 4.3l
als¥) Glalas aa) 8 Al (Doxorubicin) DOX gdle Jiary 4 gl Jal sill
ALl lelall 3y pe gdadl #3le A Alaxiuadl (Antineoplastic agent )
Aa )2 ileie (ol se 320 e adiay Nano carrier 3 ¢ el sall a3 Jara o Aibaasl
o eabandl Jeliil 358 (Jlaill Jana ¢ Aadandl Galladll ¢ Clawall aaa ¢ L gesl
G el Jaant i 3 | il el Gl gl )l e A gl il sall dan s 4 52V
el )Y JU) Jases e ¢ Al e lall gy sk e raall Lalite Clapa
Jiall (8 il gdl) (men b Ol o2 S Gy ke el o el Gia Gl dai

Lol ;¥ dalss el 1 asT s DOX m (SbeS) Jelédll Canmy - ZnO-chitosan-folate
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Materials and Device Alaiuall 3 3¢5 3 gall. 1.2
rdlartiocal) dpiliansll 3 gal) 1.1.2
L) 5 4S8l ) ada Alesiveal) Alassl) 3 gall £(1-2) Jsoa
Origin  Lail| Company 4s_dl Materials 3 gal @
Germany Sigma AgNOs (silver nitrate) dzall <l 5 | 1
Germany Sigma ZnO &b 3l aus 2
India CDH Ethanol J sl 3
India Wellona Pharma Rifampicin 4
Germany Sigma sodium carbonate p s gall Sl S | 5
India CDH NaOH a2 saall 230 5 5200 6
Germany Sigma Ascorbic acid < sSul) (ads | 7
Germany Sigma Ethylene glycol JsS3S cpldl 8
s dlaaiiall 5 3gaY1 2.1.2
Ll 5 48 ) ans) Cuny Alexiosal) 5 3621 1(2-2) Jsaa

Lédal) as ) o
Origin Company Devices 2ex3 =
Korea Daihan-lab. Oven s’ ¢ i 1

Tech
Japan Rigaklf Vitima XRD 4l 4281 2 s 2
v

Netherland Philips SEM gl (35 SN jeall 3
USA Oxford AFM 40315 58l jema 4
Germany Mauritius pH-meter Jle 5
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953:\;3\ laall  jad ;\.ub.: 4.2

laadll H ot 4l * Wang and Zhang JB8 (10 48 gua gall A9y Hhall Caayil
[102]. 4¥ se S|y 433K S50 )lSH) Jslas I rifampicin ¢s s

[103] (0.5 M) NayCOs a s guall il 5 8 J slaa 1.4.2

Dhiall elall (e A (8 @ g3 puall Clig S e a2 3018 WAL Jslaall a8 s
& anall JaS) 5 Je 20 ALy anall Cadd 1Y) AL s aladl dmy g il 0¥ 4k J) 3l
DS juoand 3 Sl 13 ey by gV 4 ie JIell el Ll Je 60
.0.5M

(0.05 M) Na,COs3 as suall clig S J slaa 2.4.2

138 pes i) 4t Jal QR sldl Je 60 ) anall JeSI 5 Ja 20 Lol
0.05M 3851 ima o3 58 5

(0.005 M) Na,CO; s sall cilig S Jslas 3.4.2

5 e 20 ira) addillg ¢ 0.5 M psdsall Gl S Jslae (30 Je 0.6 23L
mnd 2 13 ey sl Aie Jal il el Ja 60 Y aaall LS
.0.005M S Al
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33 30l i 158 bl e e 3.5 () el 5 5800 S5l (o | el
obarll (aliaial¥) dad die L (abiaia¥) (uld &35 5 )Y 5 (0.5, 0.05, 0.005) S &
A0 ) A8 yral AdliAe Al ) 2 (A pabiaia¥) jlata A 33b 5 dalia Cual g (g gl dlaall
) Gemell o Lim 55 el et s Shel) 8okl ja il e o et auaat s Jell

Al Lo I teall (e oy dus

A il g4 ol 4y i) duadl) (pa gz adl ) il 4 gial) dpadl) s 12 6.4.2
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Ay alaall puzady 4ald ¢S W) A ) a8 gla Al 8 Ll
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Ay Ualaall pady 438 (NS0 A 45 50 a8 sl Al 3 Laiy
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Glapall Juald aran jedai g
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Sample:1 Code:Sample Code

Line No.:lineno Grain No.:418
Instrument:CSPM Date:2020-01-31

Avg. Diameter:62.41 nm <=10% Diameter:40.00 nm
<=50% Diameter:55.00 nm <=90% Diameter:85.00 nm

Diamete |Volum | Cumulat | Diamete |Volum | Cumulat | Diamete |VVolum | Cumulat
r(nm)< | e(%) | ion(%) | r(hm)< | e(%) | ion(%) | r(hm)< | e(%) | ion(%)

40.00 | 3.11 3.11 70.00 | 813 | 71.05 | 100.00 | 2.39 | 97.13
45.00 |10.29 | 13.40 75.00 | 694 | 77.99 | 105.00 | 1.67 | 98.80
50.00 | 12.20 | 25.60 80.00 | 7.66 | 85.65 | 110.00 | 0.48 | 99.28
55.00 |12.68 | 38.28 85.00 | 3.59 | 89.23 | 115.00 | 0.24 | 99.52
60.00 | 13.40 | 51.67 90.00 | 4.07 | 93.30 | 120.00 | 0.24 | 99.76
65.00 |11.24 | 62.92 95.00 | 1.44 | 9474 | 130.00 | 0.24 | 100.00

Granularity Cumulation Distribution Chart

Parcen I;l'!_l'c.'l: )
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o

Diameter[nm)

4 el 4 ) dzadl) Claguns alaa dalidall candll a3 53 :(3-3) JSi
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Az
2000nm ol
80.00nm
70.00nm
60.00nm
1500nm 50.00
50.00nm
40.00nm
30.00nm
20.00nm
1000nm- Vol
Onm
...\2.csm
500 CSPM Title
e Topography
Pixels = (420,416)
Size = (2060nm,2021nm)
Onm T =
£ £ £ £ £
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. = '2 S

40 (2D) B s e 55 Ay el Ay ) Aadll 45 )31 5 68l jgmna B ) g 1(2 4-3) JS
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00.00nm CSPM Imager Surface Roughness Analysis
80.00nm Trmage 5ize2060 24nm X 2021000

70.00nm

Amplizsie prrameters

60.00nm
50.00nm
40.00nm
30.00nm

20.00nm
10.00nm

Onm

wi2.csm
CSPM Title
Topography
Pixels = (420,416) SilSusface Bearing Indes] 333
Size = (2060nm,2021nm) Sei{Core Fluid Retention Index] 143

Sui(Valley Fluid Retension [ndex] 00631
SpkRaducsd Summi Height] 103 [m)
SkiCore Roughness Dept] 85

= ey D

7 3 7
= b1

J\MY‘@MDJFC&A‘#%M\%}M\mﬂ@‘).ﬂng‘ﬁﬂnJGA.ADJ‘}LA(C 4_3)d5.ﬁz

Glaseal) Jua m:_m Yot

o3¢ AAbAA Canaill 5 4y yriaiall 4y il Aadl) Cllaguns alaal Jlaa) Jasall 1(2-3) Jsaa
_31;;\1\

Sample:2 Code:Sample Code

Line No.:lineno Grain No.:551

Instrument:CSPM Date:2020-01-31

Avg. Diameter:45.36 nm <=10% Diameter:32.00 nm

<=50% Diameter:44.00 nm <=90% Diameter:56.00 nm

Diamete |Volum | Cumulat | Diamete |VVolum | Cumulat | Diamete |Volum | Cumulat
r(nm)< | e(%) | ion(%) | r(hm)< | e(%) | ion(%) | r(nm)< | e(%) | ion(%)

30.00 | 3.99 3.99 42.00 | 599 | 33.94 54.00 | 7.99 | 8258
32.00 | 5.08 9.07 4400 | 8.35 | 42.29 56.00 | 490 | 87.48
3400 | 599 | 15.06 46.00 | 8.35 | 50.64 58.00 | 544 | 92.92
36.00 | 3.63 | 18.69 48.00 | 7.08 | 57.71 60.00 | 6.17 | 99.09
38.00 | 4.17 | 22.87 50.00 | 871 | 66.42 62.00 | 0.91 | 100.00
40.00 | 5.08 | 27.95 52.00 | 817 | 74.59
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Diarmeter{nm)

Ay priacall 4 i) Azadll Clapuns alaa Adlisall candll ay 353:(5-3) JSa

Jalan el Cum (5 il (e el i) #3gaill 3 45830 Jalae O G (3-3) Jsaal
24.6 a5 s )aill 36.2 (5 sl 4 5l

faill o) 55881 as il J3a) Jaeas sl agaal LS Jasall 1(3-3) sasl
A il ) A 300

28.5 24.6 45.36 Ay il 3y gl G
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Scanning electron microscope (SEM) gewlall (Jg 5N jgaall 3.3

¢ lats Lotite juasall daill ge ZNO I jid a JAl) mland) dul ) s
1S3 JS Al miliin 235 Cus | SEM gall 55 5SIY) eall Jlasialy I3
Glo Aaas Tl jill 558 3 40 JKAI G pels Jpeatll Al 8 Ll 7 guim 5 o jela g cli 3l
Siesili 533 anmy Gyels Y1 hlie O 4 DX Jee a3, bl ol milas
a8 Ll ¢ dpeliall Gy ol dcadll Luilly jie il 36,7 25 yie s 57.4 4
Siagili 25.6 ¢42.5 ¢ 35.8 sany AU Ghiiall DX af il 3 prdall 4 il doadl)
(7-3) 5(6-3) JS2Y) b e pa LS |

SEM MAG: 50.0 kx Det: InBeam | | Det: SE
WD: 4.87 mm BI: 7.00 WD: 10.00 mm BI: 10.00

View field: 4.15 ym Date(m/dly): 01/25/20 View field: 20.8 ym  Date(m/d/y): 01/25/20

-

_D2=57.44 nm

T

e

}1“= 36.76 nm

SEM MAG: 100 kx Det: InBeam | | MIRA3 TESCANE SEM MAG: 200 kx Det: InBeam | 11
WD: 4.87 mm BI: 7.00 500 nm WD: 4.87 mm Bl: 7.00 200 nm

View field: 2.08 ym |Date(m/dly): 01/25/20 View field: 1.04 ym Date(m/dly): 01/25/20
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Al 4y sl Azadll (SEM ) geslall (5 58N eaally ) 5ama 1(6-3) JSiI

)
¥
MIRA3

- v
SEM MAG: 10.0 kx Det: SE MIRA3 TESCAN [ SEM MAG: 50.0 kx Det: InBeam
WD: 9.99 mm BI: 10.00 WD: 4.89 mm BI: 7.00 1pm
View field: 20.8 ym |Date(m/dly): 01/25/20 View field: 4.15 ym Date(m/d/y): 01/25/20

D1="35.82 nm

D3 =25.63 nm

D2 =42.59 nm

SEM MAG: 200 kx Det: InBeam MIRA3 TESCAN | SEM MAG: 200 kx Det: InBeam MIRA3 TESCAN
WD: 4.89 mm BI: 7.00 200 nm WD: 4.89 mm Bl: 7.00 200 nm
View field: 1.04 ym Date(m/dly): 01/25/20 View field: 1.04 ym Date(m/d/y): 01/25/20

4l 4y Ul Ladll (SEM ) sl (39 58S jeanally ) gom 1(7-3) JSAI
(XRD) 4wl 4283 392 i 4.3

sl il e ZNO S i Glapuad Al Y 5 ga Gl Al 0 Cua

daaill dpu) 2V 2 s Canda (9-3) 5 (8-3) JWS3Y) 0 3 ¢ XRD = Ljlai s b jiide
dzadll ) sxile °63 °44.5 °38.5 Lol xie il siall g Lgd edayg Ay 5l
DS Baas Ol gise L it 3 sl 4y gl ducadll & pedal g o) geaal) WIS 8 & )
il sl oda S5 Al Ay jladll Ay gl dcadll Alls 8 Ll Aa o 20 Ayl e Lladl

30 A5 31 2m dazal 5 A ) sk aa g 0 0 o peda (e il DS Gy el
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Do Aalee s Clapuad) ana (ul8 o5
Particle Size (D) =(0.9xA)/dcosO .............. DA Aalae

%= 1.38654 x 0.9 « 1A (CuKal s &) A = 1.54060 A
0=20/2(2/20 = Jis )

el aladinly alies Sy - (Rad 8) 55,0l AUS aall Caialy JalSI) a2l =
.0rigin

A sy e gl
0.01746 x 45 0 = (180 x 7) / (x 22 435 3) = 2
(0) %55 d = 0.5 <ilS 13) 1 Jlia

G 0.00873 = (180 x 7) /(0.5 x 22) =

Counts

2000

1000

Uubk JL A

0
L T L e B L L B B B
10 20 30 40 50 60 70 80

Position [*2Theta] (Copper (Cu))

il 2 53l il A i) AaY) 3 gan Capla 1(8-3) JSa
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Counts
2
4000
2000
0 WJL’J\JL/‘L
10 20 30 40 50 60 70 80
Position [*2Theta] (Copper (Cu)}

g _yiiall Ay ) Aadl] Al Aa2Y) 3 gan Carda 1(9-3) JSA)

Adangd) 4 oilil) il pall ) jat dusd )2 5.3

Determination of Calibration Curve 5 sleall Aaia (aa51.5.3

Gk e Sl gabaia¥) G Al Jiay A 6 oplaall | Aaie et o

@sall sladl Jslae (0 (5-30 ppm) sl Gea Amliie 30 5 day ) juiaad
(Ama) p2e Y o sall Jshll die 380 5l o3 (aliaia¥) Luld a5 Al all 3 dlasivuall
& O LS S il 5 aliaia¥) G (oulidl) Gniall gy Wang 5 5 seall ALzl 329 nm
e oS Al Sl o Y= mx + b A i) Jadl) Aalee e (10-3) JS

el g
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*3 16 -
b
SNEP
i’ y =0.0644x - 0.1037
3 R?2=0.9941
?’5 0.8 -
£
=
QX 04 -
o
0 T T T T T T 1
0 5 10 15 20 25 30 35
rifampicin (ppm)

rifampicin s sall bl adiviall adll Aalas ;(10-3) J<
(gl juaalll) Cragd) o o) ALaall (e Rifampicin sbéas 252,53
Umaaill) Caagd) Lﬁ)jtd\ laddl (e Rifampicin ALaddl s Aul py &

daiaj 225 (0.5, 0.05, 0.005) SIS g S J ol 3V L-Ag-ZnO (s i3l
2 A0 Aabaall Jlerinly delis (24 - 0) O s ) i

Release % = Ct/ CT * 100

5L sladl e Rifampicin sbcaad) el 4w O (7 5 < 111-3) Sl (e eaay
3 sall B8 die eadl 8 (0.5, 0.05, 0.005) <lis S Jelaall N L-Ag-ZnO el

Aclu 24 530 32 % 100 by 5 Ao 338al 8 9% 40 2 gasy CuilS
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X
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O T T T T T 1
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(Aetu) e

L-Ag- crael) 553 slaall e Rifampicin sl 4y siell 4l 1 (111 -3) JSal
0.005 ppm xS i <l o )8l J s N ZNO

0 5 10 15 20 25 30
(Asl) a3

L-Ag- Ceael) s 5l sbaall (4 Rifampicin Lot 4 sial) il ; (< 11-3) J<al
0. 05 ppm S i & g S Jglae A1 ZNO

100 -

O T T T T T 1
0 5 10 15 20 25 30

(Aslu) M

L-Ag-craed) s 53Ul slaall e Rifampicin sl 4 gl dandll o(z 11-3) )
0.5 ppm_xS i &b g Sl Jslaa A ZNO
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(s i) ymaadll) cpagll 6 o) dlaal) e Rifampicin sbas ) 233.5.3

(ol suaaill) (gl (o5l aladll e Rifampicin sbiae a3 4l o o
oS Ay (B Aagiall Gaglall Guity clig Sl Jelsdll ) T-Ag-ZnO

ALl o sl b Ll LidIRifampicin
Ll aladl e Rifampicin sbaaall s 4o o (7 5 @ o 12-3) IS (e

3l LI ie ead) b (0.5, 0.05, 0.005) <bisiAS Jsladll I T-AG-ZnO cpag)

Aclu 24 90 9% 100 <aly 5 oY) 38 896 40 2gany IS
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(Ael) a3l
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T-Ag- Craedl s sl Sl e Rifampicin s 4 siall 4l +(112-3) Jal
0.005 ppm xS i <l o )8l J slsa N ZNO

100 -

(o2}
o
1

Yo Lail) A
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0 5 10 15 20 25 30
(A lu) a3

T-Ag- o) s $U sbad) (e Rifampicin sl 4 sl 4andl) : (@ 12-3) JLal
0.05 ppm Sk <l )W Jslas N ZNO

100 -
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% LAl A
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1
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1

0 5 1lo 1|5 zlo 2|5 3|0
(a.cLu) Gl

T-Ag- Onedl s 5Ll sladl) (e Rifampicin _oad & siall il 1(z 12-3) Jsall

0.5 ppm S s i s SN Jslaa ) ZNO
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(Release Kinetics) saill @il a 4wl 2 6.3

L-Ag-ZNnO 4 il 4y gilill duadll ) jadll ilsS a Al 2 1.6.3

Jstaa A & paal 4, Ul dadl S o Rifampicin sl GlS s 2l 2 &
s s Ayl 4550 ¥ alee Gubad 335k o (0.5, 0.05, 0.005) 3S) i <l g S
ool Al

Jalra 0 48 yra aiy (1) (el Jilie (Ct) aff am) &5 288 4y pdeall 45 )1 Adlae 385 o
asfivnall bl e will Gl jail (19-3) 5 (16-3) ¢ 13-3) JSEY) e daalys (%) Bl )Y
Jslae M Gglll Azl o Rifampicin oad Adee de as pe e Jy L

A gy sl

A A5 )05 (19-3) 5 (16-3) ¢ (13-3) V) Al Alabee ciida JIEY) (e Laadl
ol AL a3 5 (1) Ol dle tfet a5 3 (21-3) 5 (18-3) ¢ (15-3) J<ay)
Al A0 by N daasall o eled 5 sSal) JISEYT e oy 131 (%) Bl )Y Jalae
il )\ Jslaa & 4 i) dadl) (g0 Rifampicin Josd 4 shu il Bldai] SY 58

(4-3) dsas Gl laal LS

g yiall 2 il Aadll Slmal) il S b i) T Y Jabaa o 2(4-3) Jsaall

(r) Bl Y Jalzs 28
- . C S
W) | A | il i ¢ 5l
Na,COs3
0.998 0.990 0.807 0.005
0.998 0.977 0.789 0.05
L;).ﬂ;,d\
0.999 0.585 0.419 0.5

46




“.‘.’,’lo‘=ﬂ 9l“0‘= Ky =‘
'——lg ('0‘_! .......................... D . Y L'_
20 4,'\)&\4-“ 4—)1)-“
‘g 30 -/
Q.
2
= 20 A
T;k
:3; 10 -~
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R2=0.807
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(Aelu) oa3h

L- (el s Ul sladll (1 Rifampicin Joadl &y jsall 46 )0 (o se 2(13-3) 8l

0.005 ppm <t s )& Jslas N Ag-ZnO

- log (1-ct/CT)

¥ Al

2.5 +
2 _
1.5 -
1 _
0.5 y =0.0881x + 0.2418
| R2 = 0.9906
0 T T T T T 1
0 5 10 15 20 2

(elu) ca3h

5

L-Ag- Onell s 5Ll sladl e Rifampicin S (s A )0 o ge 1(14-3) J8al)

0.005 ppm <l 52,8l Jslae AV ZNO

A1) 40
0.9 -
0.6 -
3
0.3 -
y =0.032x + 0.0342
0 R? = 0.9985
T T T T T T 1
0 5 10 15 20 25 30
) delu)
L-Ag- (el s 5Ll sbadl (e Rifampicin sl 4l 4 30 o s :(15-3) J<&l

0.005 ppm <l )8l Jslae IV ZNO
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s y =0.6005x + 16.2
i R%=0.7899
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(elu) ca3h

L- Oenedl s 530l sladll (e Rifampicin Load 4 dall 4550 o s 2(16-3) Jsall
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g
< 05 y = 0.0737x + 0.2754
| R?=0.9775
O T T T T T 1
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(Asla) Csa3

L-Ag- el s 5Ll sbadl e Rifampicin S (s A )l o ge 1(17-3) Jal)
0.05 ppm <l s )8l Jslae N ZNO

A8l 40
0.9 -
0.6 -
3
0.3 A
y =0.032x + 0.0324
R? = 0.9985
0~ T T T T T 1
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Gl Al
L-Ag- imed) sl slaal) (e Rifampicin sl 46Ul 4 5l Jaa ge 1(18-3) JSl

0.05 ppm <l g Sl J sl N ZNO
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y =0.4168x + 21.963
R2=0.4194
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(ela) calh

L- Ceaedl o5 sladll e Rifampicin Losi 4 jaall 4550 day 50 (19-3) JSall

0.5 ppm < s )&l Jlaa N Ag-ZNnO

81 A
2.5 q
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S 15 -
s
= 1
oo
=)
v 05 y =0.0635x + 0.6296
R?=0.5859
0 T T T T T 1
0 5 10 15 20 25
(ela) ca3h
L-Ag- 0mell s 55l sladll (e Rifampicin Lol (¥ & )l Qi s 1(20-3) JSil)
0.5 ppm <t SN Jolsa A ZNO
09 - Aill) 4500
0.6 -
3
0.3 A
y=0.0316x +0.0123
R%=0.9997
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Ga il dslu)

L-Ag- (el s sl slaal) (e Rifampicin ool (J ¥ 4 0 o s 2(21-3) JLal

0.5 ppm <L g S Jslae A ZNO
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T-Ag-ZnO 4 el & 53l ddadll ) anl) s ja Al 2 2.6.3

s s Ayl 4550 ¥ alee Gubad 335k o (0.5, 0.05, 0.005) 3uS) i <l g S
P ekl W

Jalas a 48 yra a5 o(t) e ) Jilie (C) asf amsy & 288 &y jiuall 4 )l Aol 385 e
Lall e all Galpadl (28-3) 5 (25-3)¢ (22-3) JSEYI e daalys (1) LalsY)
Jslae A 4 Ul Aadl) e abaddl ) a8 dolee de glhas a2e e Juy Lae i)
a5 a% A sl il Bl JS1 g ¢ g SN Jslae (8 daaly ety i S0

Ay Sl Azl (e

A 05 (29-3) 5 (26-3) ¢ (23-3) s Al Aldlee b Al DSV (e Jaaly
VA% s (1) el Jlie tlet a3 3 (30-3) 5 (27-3) ¢ (24-3) JS8Y) asll)
Al ol )l Jiasall o oMel 3 83 JIKEY) e ey 1Y (1) DL Y) dalae o
Jslae g 4yl adll 00 Rifampicin 5as 48 sho il Wb JSY1 58 400

(5-3) Jsanll L Jaaly LS 5 el 5 IS0

gl A il il sl jatl) il shor ypuadil Lol Y1 Jalaa i 1(5-3) J ol

(r%) Bl Y Jelas a8
- . v S
LA A | AN | Akl dg ¢ sl
Na,COs3
0.999 0.764 0.321 0.005
1 0.715 0.285 0.05
ol
0.999 0.951 0.586 0.5
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Abstract

The current study included the preparation of two hybrid
nanocomposites of silver and zinc oxide, the first laboratory prepared
silver and the second commercial nucleus silver, which were inserted
between zinc oxide layers and they were diagnosed and some of their

bioactivity studied. The results showed the following:

1- The two nanocomposites were prepared from silver and zinc oxide

using the ion exchange method between silver and zinc oxide.

2- The aforementioned hybrid nanocomposites were diagnosed by
spectroscopic methods, as X-ray diffraction spectroscopy (XRD) revealed
the emergence of new diffraction levels for the two hybrid
nanocomposites compared to the diffraction spectrum of dihydroxide and

zinc oxide.

The infrared spectroscopy (FT-IR) revealed the emergence of new
groups in the spectrum of the two hybrid nanocomposites compared with
the spectrum of dilayer hydroxide and zinc oxide, which indicates

obtaining two new compounds.

3- The scanning electron microscope (SEM) image showed changes in
the surface of the two hybrid nanocomposites compared with the

hydroxide and zinc oxide di-layers.

The two-dimensional and three-dimensional atomic force
microscopy (AFM) image of the two nanocomposites under study also
proved that the compounds were obtained within the nanoscale and
dimensions which are consistent with the results of X-ray diffraction
(XRD).



4- The process of releasing the medicinal substance Rifampicin from
between the layers of the two hybrid nanocomposites referred to above
was studied into three media, as it was observed that the process of
Rifampicin liberation occurs rapidly at the beginning of the release and
then gradually slows down with the passage of time. The results also
showed an increase in the percentage of liberation by increasing the
concentration of the medium, as well as an increase in that percentage in

the acidic medium compared to the basic medium.

5- The results were the inhibitory activity of the two hybrid

nanocomposites

A- The antioxidant efficacy of the free radical scavenging method
(using the root DPPH) possessing the two hybrid nanocomposites at the
same concentration reached 75 micrograms / ml, while that value was 25

micrograms / ml for the OG compound.
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