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ABSTRACT

Conventional System of Medication that requires multi dose therapy are having many problems. The controlled drug delivery
is a newe r approach is to deliver drug into systemic circulation. As Valproic Acid is a drug to control the manic disorder so it
is necessary to maintain the concentration of drug in systemic circulation continuously. So a new approach known as
transdermal drug del ivery system is adopted to avoid the various drawbacks of oral and other conventional dosage form.
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INTRODUCTION: Preformulation Studies:

alproic Acid is an organic weak acid and conjugat@reformulation studies are the first step in the development

base is valproate. The sodium salt of the acid isf dosage form of any drug substance. The objective of

sodium valproate and the complex of two is knowmpreformulation studies are to develop a portfolio of
as valproate semisodium. It is used to treat epilepsy amdormation about the drug substance so thats thi
bipolar disorder and to prevent migraine headachemformation if useful to develop formulation.
Valproate has a broad spectrum anticonvulsant activitPreformulation investigations are designed to identify those
Primarily it is used as a first line treatment for tonic cloniphysicochemical properties and excipients that may
seizures, myoclonic seizures and as second line treatmariluence the formulation design, method of manufacture
for partial seizures and initile spasms. and pharmacokinetichiopharmaceutical nppperties of the

resulting products.

Materials:
Table: 1 List of Equipments
Name @6f I ngredients Name 6f Manufacturer
Valproic Acid Mirambika Pigment, Gandhinagar, Gujrat
Ethylcellul ese SD Fine Chem Ltd., Mumbai, India
Pegl yvinyl pyrf3@!lidene (PVP K SD Fine Chem Ltd., Mumbai, India
Di-n-butylpthalate SD Fine Chem Ltd., Mumbai, India
Di met hyl sul phexi de SD Fine Chem Ltd., Mumbai, India
Tween80 SD Fine Chem Ltd., Mumbai, India
Eucal yptus @il Central Drug Heuse, New De
Blive @il CentralD ug Heuse, New Del hi,
Chleraefaerm SD Fine Chem Ltd., Mumbai, India
nBctanagal Central Drug Heuse, New De
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Met hanagl Sisce Research Labgeratery,
Me@nebasic petassium di hydrege Hi media Labgrataeries, Mu mb
Sedium hydragxide Central Drug Heuse, New De
Dialysis membrane Hi medi a Laberataeries, Mu mb
Anesthetic ether TKM Pharm Ltd. Hyderabad, India

Adhesive tape Jehnsen & Jehnsen, I ndi a
Faxtin Ind-Swift Ltd., Chandigarh, India

Cal ciude chl ari Central Drug Heuse, New De
Sedium chleride Central Drug Heuse, New De
Al umi num f agi l Gujarat faeils Ltd. I ndaer e,
Carbexy methylcellul gse Central Drug Heuse, New De
|l sepraepyl al cehal Central Drug Haease, New De

EQUIPMENT USED:
Table: 2 List of Equipments

Name @6f Equi pments Name 6f Manufacturer

UV-Spectrephaet eameter M@ d-&700, Shimadzu, Japan

Mel ting peint appar at us | Gupta Scientific Industry, Ambala, India
FTIR (1800) spectraeaphat @ Mag d-8400 S, Shhadzu, Japan

El ectrenic weight bal an g Citzen Scales, Pvt. Ltd., Mumbai, India

Digital pH meter Hanna I nstruments, Remani a
Het air even (Labline) Bharat Emperium, Reerke, | ng
Deep freezer (Cgld Cel) Vel tas Ltd., Mumbai , I ndi a
Vacuum desdam)at ars ( Hi Grever Enterprises, Delhi, |
Magnetic stirrer Remi Sales & Engineering Ltd., Mumbai, India
Senicatar H. L. Scientific Industries, Ambala, India

Di sselutiaen (Dissa 200 0)| LabindiaInstruments Pvt. Ltd. Thane, India

Mi cre@ipet Geneti x Biegtech Asia Pvt. Lt
Thickness gauge Muttate, Japan

Medi fied Franz diffusienFabricated Lagcally, Jhansi,
Refri ges9%RL&EE4) ( GL LG El ectrenics India Pvt. Lt
Shaking incubater (SenarfAssagcdiagret iSfic Technagl 8gi e,

Scanning el ectren micr g9 CarlZeiss AG, Germany

Humi dity cabinet (Hicen) Greaver Enterprises, Del hi , |

) $%. 4) &) #'!'DRUG: . | & in the melting pgint apparat
decomposed at 120%1
$A0AQI ETA GBu 1! AiMaxnB:OE v 1

The drug sample (Valproic Acid Batch No. 132102) was . _

puc hased frem Mirambika PilTgomedet r et pat icamdsiferap@er pt

Physical Appearance:

Gujrat I ndi a. The suppli@@cupaweéy WwWei gdedg qts@rantplltey
(Valproic Acid) was a colorless to pale yellow, haves @ mpl e was dissolved in eth
characteristic odour. 100 ml wi t h met hanaegl in a 1

o . A btain a steck selutien 100
Determination of Melting 0 v E1 Od solution was pipet eut in a 10 ml val
Melting peint ef val pgdgiac V{c' udme é"’sasdéqaéjremurpetoe Jshie mar |
melting peint apparatus g fFvaklgn o h0 09/ mlg
capillary was taken and itsxi?nn%dn etvge(w %D%@I”E.dus' i Isihlep o p
burner The epen end @f tﬁ‘@e&éréeplglt U &Sn@ad @'u fied
a small plug ef the pawde¥ SR le O'C'fi. eh€F§

B bpeld
t hat cmmht ected settled deevpr{a'm ZH] Srmé1 \gﬁhﬁedg%sgectrum

repeated several times. Then the capillary tube was plac&d reported |n offici grap
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&V OOEAO 40AT O&UDI PAAEODAORWDYegsG ur e in KBr press. IRThe

. cempart ment and scann®@5S0bet w
The infrared spectrescepycmcfusghs Fﬁ"l'releré';SeéthSFet%ar
carried @cut t e identity tsrhqmgaylg'. ﬁappaenl)l_etTh%f AN YR
prepared by compressdRogagle ¢f ithes df yQctWiglnt | greups v
petassium bremide by app'reYe?eﬁbQ(B.F‘?éoog).5-5 metric t en g f
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Figure: 2 (A) The infrared absorption spectrum of sodiurtpreate obtained in a KBr pellet.
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Figure: 3 (B) The infrared absorption absorption spectrum of valproate obtained in a KBr pellet

Table: 3 Valproic acid sodium Valproic comprehensive Profile.

A. Assignments for thenfrared absorption bands of sodium valproate
Frequency (cm) Assignments
2960 Aliphatit <fretch

2930

2870

1565 Antisymmetrical and symmetrical stretching
1555 virbration of G@dp

1465

1415

B. Assignments for the infrared absagut bands of sodium valproate
Frequency (crm) Assignments

3435 -H 6tretching vibration of carboxylic acid
2965 Aliphatic C-H stretch

2875

1705 C=0 stretch

1080 -H®endng vibration
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$ %4 %2-). ! Wi, . 5"1)& ) 494 varieus fluids Il i ke met hangagl
) ) ) sgl utiaen and buffer c
The disseglutien and d|fo(s\;/e\;1) féﬂ“%eélﬁ*&es@ﬂ“&é’ﬁ@é@é‘ﬁ@r
permeation studies respecildypilVeqwass ¢k 8 faddYtasaftiand 1
selubility data ef valpr qjehmiasoiofl sigHly sbidble’ i Water, firéely Iifl S
selubility @f drug Samp'eac&@]éalcghﬁlteﬁ]ér'@rﬁlo?oﬁ)ﬁn by addlng 1
mg @&rfug sample in successively increasing amaeunt i n
Table: 4 Solubility of Valproic acid in different solvents.
Sr No. Solvent Solubility
1. Methanol +++++
2 Chloroform rr
3 Methanol : PB$H 7.2 (05:95) ++
4. Methanol : PBS pH7.2 (10:90) +++
5 PBS pH 7.2 +
+++++ =Very Soluble < part +++++ = Free soluble-10 parts
++++= Soluble 1680 parts +++ =Sparindy soluble 36100 parts
++= Slightly Soluble 101000 parts + = Very slightly soluble 10020000 parts

¢} R icmalby w@dsing

t
utien pH 7.2 as a |
was deter mined in

IqP%Ef PE;Cl‘u%ﬂﬁ:ase The

$%4%2-) .1 4)4%. +%+%&&)4#9)4%+431pec rephas
oL buffer sal

The partitien ceefficient g f drug
Bctangl nmagsgueaBsune phase and 8y phl{_i
selutien pH 7.2 (PBS pH 7.F’53955qD ARAH
u

e

t we phases were mixed in equal guantities and kept f
saturatien with each ethérrheiﬁa|s' thrad tait G M g € Yruyvnen e ¢ | VAa\"
mixing the system remaiThe ¢MdBsBEsHdd &Fned 30 %mimedthad.s!
partitien ceefficient wasaRe¢lehan e dVv dlyuetSaKliéng €SP 6 Ml
drug in separating funnels("ceetrhed*i n"?sﬂgf’yi‘g nfl 8 Npeg&isy tiheant g6t
sf-Bat anel and PBS pH 7.2. IPHdeSsp &MatWiasg frey e G Us@nfy 6 @0
shaken @n mechanical shak?@&0¥% meddhayp @BISH?H7ZFW@C§"]&§§U§/QW%PE
separated ama vaawu efeiulst @rheadS h‘hW‘QﬂPg hl TwWheag rmiatny bet ween
filter paper and the ameuhft e 91/em|dr%rga||ynzeadqube)’eu“ss'pﬁr
was determined, after bprapelianethggfi y3Z pnm.py
Table:5Abserbance values dfer‘malaprdllQ aeni d in chlagraea

Sr No. Concentration (ug/ml) Mean Absorbance N S.D A(n=3)

1. 5 0.242 +0.015

2 10 0.422 +0.024

3. 15 0.625 +0.026

4 20 0.838 +0.032

5 25 1.082 +0.044

y =0.0421x + 0.0063 R?
=N 00az

Absorbance
'_\

0 5 10 15 20 25 30
Concentration (ng/ml)

Figure:3Absgerbance val uechledr e/fad rpm odtc 2alcad dnm n
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Table:6Abser bance values @6f wvalproic acid in 20% met hanagal

S. NG . Cencentratien (|[Mean Absagrbance| +SD.

1. 5 0.212 + 0.011
2. 10 0.395 + 0.020
3. 15 0.605 + 0.029
4, 20 0.815 + 0.018
5. 25 0.982 + 0.021
6. 30 1.172 + 0.038
7. 35 1.380 + 0.042
8. 40 1.561 + 0.040

1.6

Absorbance

0.8

0.6

y =0.038x +
0.0116 R2 =

Figure:5U. V.

10 15 20 25 30 35 40

Concentration (pg/ml)

Abserbance values @6f Valproic acid in 20% met h:

FBRMULATI BN BF VAPROI C ACIrBeduce t he brittleness 6 f t

TRANSDERMAL PATCHES: studies i ndi c atdendutyt pghtaalate atd d i t
0,
The transdermal giches were prepared by using?’O.AJ Whw ef tetal . dry pgl ymer
ul'1|ferm and fl.exi ble, fil ms.
ethylcellulese (EC) -20nNRVP)p g Yy Yl rrgllbden K .
pel ymers kcempesferent TheW?.C aBnd?BP‘yi\f ar% usinmg plasti
wei'ghit i al |l ~the Hat&hes. H e
me st cemmanl y used pel ymert s i.n .%ransder.ma u.g
) rmul-at i n studb|. S. , t he p
delivery system because @ B.hgétr é:emqqtl J |tGy Wi h
and sustained reIeestaIQOla)nnepeurtJies e(Kavr\{dar\]/illairI o us D en
reliminar studies. varidlffefreernn%ulc?ri]%en%trwaetrléem \rlllemrar
P y ' . .Séjtsmea.lbilita¥ g f dru meqe[c
wi t h Gr wit heu plasticizeéer. he ansder mal fe She
. . S €valuat ed Gr v?rramg s n@ Q{%IG
prepared witheagu plast|C|%%r WET &, feuré ¢ e [l | €
. mp i ©iaen o fer'mul @lt8i e n's
hence din- but y I pht hal ate was us'ed as plasticizer G
Table:7Cempesi ti ean gransdéemblpatcbes c aci d T
S. NdgFgermul ati en Valproic Acid (% w/w) EC: PVP ( Ra| Per me &mnhangen
(% wiw)
1. F1 20 45:05
2. F2 20 4:1
3. F3 20 2:1
4, F4 20 32
5. F5 20 2:3 -
6. FD1 20 32 DMSB 2%
7. FD2 20 3:2 DMSB 5%
8. FD3 20 32 DMSB 10 %
All fermulatiens centaining dibutyl phthalate (30% w/w 86f pelymers \
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EVALU VATION OF VAPROIC ACID PATCHES entrapment g f air bubbl e. T

patched varied frem 165. 42 t
Physischemical Evaluatiaen tofatvali he opeepargdpdidfegent

were similar in weight. The
The prepared transder mal Ma&tchfesU Mfle rie® ¢34 ggeddemg 5 tn
physiegchemical <characteri Staddandge¢evpgmisiiscna|vahpygedal
thickness, wei ght uni fer MiMSyWUregrutgheceghiehgrsmi tyigi 6 u
cetnent s, meisture uptake, 5'f91rlat'tfn'e(‘sas.nt fde'lfdflerfgenéﬁdﬂjf‘a_rﬁjdn
tensile strength and pH. tThhee rGers”UUI'taste@fp ﬁ?@ieée e rdih
characteristics are given in Table 2.0. 94.387t33%. The ained res

met head used fa@ar the preparat.i
The fermulated patches weggpdmpiundegt 8pd&s Lslstjanrg BAnsedr
uni ferm, flexible in rteheelfrﬁ@p,wbygselnce%ls adPidsfpe’r &N een anfd fh e

8_
e 7
9 4
S 6
o 4
o
2 5
B
o
= 4
O\O - .
- . . . .
F1 F2 F3 F4 F5
Formulation
Figure:6Per cent age o8f mdalspuoieccaait@entr ansder mal patches cgentain
1 -
2
o 4
s 1
S0 -
Q
=i
k7 1
o
=
g il -
T T T T
F1 F2 F3 F4 F5
Formulation

Figure:7 Percentage @6f mei sture uptake frem valproic acid transd
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Table: 8 physicochemica¢valuation of Valproic Aid transdermal patches

F. Code Th(i;'f:;ss V‘:::lgt:l(:n Dreg (OC/"““’“‘ " Foudng Sfre::lglteh pH
) 0) atness | Endurance & g/mm’)
Fl 0273+0.014 | 164.87+2.08 | 96.25+0.42 100 42 £408 | 0417£0.02 5.8
F2 02540017 | 164.37 £148 | 97.26+1.42 100 48 £6.50 | 0.438+0.04 58
F3 0.266+0.008 | 167.19+1.88 | 94.12+0.74 100 44 £343 | 0.393£0.01 5.8
F4 | 02600012 | 165.20£2.08 | 96.20 £ L.11 100 39 £469 | 0.404+0.03 )
F5 0268+0.011 | 166.49+1.11 | 95.03+1.56 100 34 £3.08 | 0.357+0.06 5.7
FDI | 0265+0.016 | 16440+£1.89 | 96.78 £2.14 100 38 £537 | 0.370+0.07 6.5
FD2 | 0276+0.010 | 166.72 £1.92 | 94.38+0.92 100 36 £3.11 0.352+0.03 6.6
FD3 | 0269+0.016 | 169.61 £2.33 | 96.20 £ 0.61 100 38 £4.15 | 0346£0.05 6.6
FT1 | 0.261£0.022 | 16520+ 1.69 | 97.64+1.04 100 37 £5.12 | 0371£0.02 6.3
FT2 | 0.256£0.023 | 167.57+2.12 | 95.68 +0.62 100 36 £3.91 0.397+0.04 6.3
FT3 | 0.274£0.013 | 168.97+2.93 | 95.73+1.80 100 40 £484 | 0361£0.02 64
FEI | 0.246£0.027 | 16540+2.18 | 98.23+0.78 100 35 £432 | 0394+0.03 6.1
FE2 | 0.256+0.014 | 167.60+1.34 | 95.53+1.21 100 38 £2.54 | 0403+0.04 6.5
FE3 | 0.267£0.012 | 166.76+2.76 | 97.19+0.96 100 35 £363 | 0372+0.03 6.6
FOI | 0265+0.016 | 168.56+191 | 94.88+1.13 100 36 £6.72 | 0.346+0.02 5.7
FO2 | 0273£0.009 | 167.95£4.32 | 94.58+1.34 100 40 £391 0.363 +0.04 5.7
FO3 | 02720014 | 172.01£2.77 | 96.43£0.69 100 43 £418 | 0.358+£0.05 )
APPLI CATI BN BF KI' NETI C 208.DELS et EBmine the mechanis
CHARACTERI ZE THE I N VI TRBfBROWGI RELEASE the data were

FRBM VALPROIC ACI D PATCHES:quatien as |l 8g cumulative p
. G ti_me Th . val e. @ e
I n wirturge rel ease studies resgults We e %|t?e.3b|n Ve d el G L
. : e ? t ? st,rai hexpemen
kinetic medels (Talkhse2k6 C sy q:t*y f&% re . .
dat a Zerag @8rder as cumulatl e %'t f anan'rSe e d s
) ' \ﬁ riu'? Iﬁq%%ia}%n T RUY & &2
ti me, first grder as Il 6 g gd £ percenotage g f . d
! . . © & M | f >71, , t hlen i
remaining VS. t i me and Hltgapfofol}os g de a‘s cumulative
etal, !
percent drug released eaa, “sqduare reet gf time (Prashar
Table:9Rel ease ki net itransdermal patcchepr oi ¢ Aci d
F. Cede Zerag @grder First @erder Hi guc hi Mede|l Kar smeyer Pep
;2 KO 2 K1 2 KH (n)
F1 0.908 1.775 0.955 0.011 0.965 10.12 1.240
F2 0.912 2.077 0.946 0.013 0.981 12.72 1.086
F3 0.913 2.289 0.962 0.012 0.958 14.73 1.064
F4 0.915 2.567 0.972 0.015 0.971 16.82 1.282
F5 0.923 2.235 0.981 0.014 0.964 13.74 0.902
FD1 0.935 2.496 0.972 0.017 0.988 14.86 1.118
FD2 0.909 3.135 0.948 0.021 0.972 18.78 1.172
FD3 0.855 3.257 0.967 0.026 0.956 19.92 0.746
Where €= Zerder rat'e dansttamirdek= rHitgamchdngtadret cekistant; n = Kersmeye

ISSN: 2320-4850 [244] CODEN (USA): AJPRHS



Singh etal Asian Journal of Pharmaceutical Research and Development. 2020; 8(3):238 -245

Bn the basis @6f @btained RESSYWUIANBDISCUSSIONsS cl ear that th
¢ f dr ug frem 1h e transde I:I'hrgzlablest Fc))pafir'hizce(g1 edrsugs 'in® adf?e%vgtn’ﬁaterii Ityfaaed
di ffusiem mechanis . .

prophylactic transdermal patches of valpr@icid were
Assay: subjected to accelerated stability testing. The patches were

. . : ) stored at a temperature of 48€2and 75+5% RH for 180
Stability testing of Patchest) Surface pH patches were days. The optimized formulation was found to be stable.

kept in contact with casting solvent for 30 minutes. Surface
pH was measured by mean of a potentiometer (8). (REFERENCES
_Vlsual Inspectloa All the prepared patCheS \_Nere _V'S_ua”yl. Gururaj S and D. Reddy N, Design, development and evaluation o
ms_pectgdor Clarlty,.S_moothness, homogeneity, SthklnESS, Sumatriptan succinate transdermal patches, International Journal of
uniformity and flexibility found to be very correct. (iii) Pharmaceutical Science and Research, 2012, 3(6)16E5
ATR Analysis ATR Analysis of an Optimized transdermal? Naohiro N, Kazuhiro, T, Toshihiro S, Yoichi M. Development and

P . e evaluation of a monolithic drum-adhesive patch for valsartan,
patch before initiation and after completlo_n of the stability | cmational Journal of Pharmaceutics, 2010, 4021118
study was carried out to acsesthe integrity and 3. Pparivesh S, Dgivedi S, Dwivedi A, Design, Evaluation Parameters
compatibility of the drug with the pressure sensitive and Marketed Produced of transdermal patches: A review, Journal of
adhesive component in the drirgadnesive matrix type |, FORREN SEEC B HETEN - e atuation of Free Fims

. y Vi jothi K, valuati i

transdermal patch. The sqmple was placed In_the Saméle and Transdermal Patches of Ketorolac Trimethamine using Polymers
holder and $peCtral scanning was undertaken in the wave and Pressure Sensitive Adhesive, The Eastern Pharmacist,
number region beveen 4000 cri and 500 chl at a 1998,485:97100.
resolution of 4cril and scan speed of 2 mm /s. 5. Lee K, Uchida K, Kitagawa A, Gotu S: Effect of hydrophilic and

lipophilic veficles on skin permeation of tegafur, alclofenac and
As aresult patches were found to be stable and durable. ibuprofen with or without permeation enharncers, Biologiacal and

Pharmaeutical Bulletin, 1993, 16(12)264-9.
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