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Abstract: The number of poorly soluble drugs and drug candi&ldnew chemical compounds) is rapidly
increasing. The solution has come by developingonenystals to increase drug solubility and dissotut
velocity, which needs interdisciplinary approach.the present review the importance of nano crystél
Active Pharmaceutical Ingradients (API) is brieflyvered by considering two API molecules,i.e., nyBd-(3,
4-dimethoxyphenyl)-6—methyl-2—thioxo—1,2,3,4 teydropyrimidine—5—carboxylate and 1-phenyl-3-(propan
2-yl)-1H-pyrazol-5-ol as model candidates. Theseongarticles were synthesized by water-oil micrasksion
technique and characterized by Powder XRD, TEMR-ahd thermal analysis.
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| ntroduction:

As per one estimate nearly 70% of molecules deeelags drug candidates have solubility problems
and face poor oral bioavailability and delivery lpiems. The solution of the problem came in termsao
crystals to increase drug solubility and dissolutielocity in early 1990s. The first nano formubatidrug was
marketed in the year 2000 as RapaniunReducing the particle size of an Active Pharméical Ingredient
(API) is a reliable technique of improving the bradability of relatively insoluble drugs[1]. Altegher, the
nanotechnology is effectively employed in medictneachieve the targeted drug delivery, encapsulaio
API, altered dosages, etc. [2].

The market survey indicates the growth of nano mhaeuticals from $406 million in 2004 to $16.6
billion in 2014.The nano particles for pharmacealtiapplications have advantages such as macrophage
evasion, ease to cross blood-brain barrier, reatifythrough cell junction, easy to bio-integradejiver large
aliquots and enhance permeation and retention §Bphparticles can efficiently deliver conventiomalgs,
recombinant, proteins, vaccines and nucleotidesffevdissue or cell specific targeting of drugs ahe
reduction of unwanted side effects by a controligldase. This has been by Kayskal. [4].Pharmaceutical
companies are applying nanotechnology to enhancesupplement drug target discovery and drug
formulation.This encourages interdisciplinary aguto

Pyrimidine and Pyrazole based compounds find npdr@ymaceutical applications [5, 6]. In the present
paper, the nano particles of two different acpbarmaceutical ingradient (API) molecules, i.eButyl 4-(3,
4-dimethoxyphenyl)-6—methyl-2—thioxo—1,2,3,4 teydropyrimidine—5—carboxylate( abbreviated
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as n-butyl THPM) and 1-phenyl-3-(propan-2-yl)-1kgzol-5-ol (abbreviated as PPHP) shown in figula,l1
b), are briefly reviewed as model candidates.

Experimental:

The n-butyl THPM and PPHP nano-crystalline parsickeere synthesized by using water/oil (w/0)
micro-emulsion technique. Micro-emulsions are ipit, transparent and thermodynamically stableesyst
composed of water, oil and surfactant; which fiadgeé number of applications [7]. The synthesis afim
particles of n-butyl THPM was carried out using miemulsion of water, Triton X-100 surfactant and n
butanol; while for the synthesis of PPHP nanoigad the micro-emulsion consisting of water, Tmitg§-100
surfactant and n-heptane was used. This has bseusdid in detail elsewhere [8, 9]. Figure 2 shtwesSTEM
image of synthesized nano patrticles of n-butyl THRMich exhibits spherical morphology. The nandipkes
of PPHP were also having spherical morphology. Hmmes were characterized by powder XRD, TEM, FTIR
and TG — DTA — DSC.

Results and Discussion:

The powder XRD studies indicated the characteriggak broadening due to nano crystalline nature Th
crystal structure remained the same as those dédoulk crystalline materials [9]. The results anengarized in
table 1.

Table 1 Unite cdl parameter and crystallite size of n- butyl THPM and PPHP

sample Unit cell parameters Average
a (A b (&) c A o B v crystallite size
nm
n-butyl 7.1980 10.3378 10.2246) 103.°78 | 107.58 | 92.66° 35.00
THPM
PPHP 11.1593 | 11.2247 141140 737333 | 88.286 | 82.767 | 33.00

The FTIR spectra were recorded for both nano @estiindicated the presence of characteristic
functional groups and the spectra were matching wibse of bulk crystalline materials. The spectiso
indicated the absence of surfactant as well aplake used during the synthesis of nano partiglasibro-
emulsion [9]. The FTIR spectra were again takearafte period of six months to assess the staldfitthe
synthesized nano particles and were found to beahw as earlier.

Figure 3 shows the TG plot of nano n — butyl THPMe sample remains stable up to I6Gnd then
slowly starts decomposing and beyond 260starts decomposing rapidly. The complete decsitipn takes
place within 63GC. In figure 3 a minor weight loss of the ordeiOd percent of weight is observed within 160
°C - 180°C, which corresponds to a sharp endothermal peak7ab°C with 102.62 J/g enthalpy due to phase
change such as melting. This endothermic peakrigpacatively small in crystalline sample. The santhkn
remains almost stable up to Z&Dwith 0.05 percent weight loss. A broad exotherpgiak at 540.2Cis due to
the combustion of organic compounds. Thermal stuglyggests slightly high thermal stability of thenoa
particles with comparison to bulk crystalline sae®]9]. The PPHP nano particles remained stable 14p8°
C and then the decomposition took place [9]. Withmparison to the bulk crystalline samples, the nano
crystalline particles exhibited slightly more thedrstability. This might be due to high surfacergyeas result
of contraction of surface bonds giving slightly mathermal stability then the bulk samples. The rtizr
analysis was repeated on samples after six momithgave the same results indicating good thernadiliy
under atmospheric conditions.
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Figure 1 Structure of{a) n-butyl
THPM (b) PPHM
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Figure 2 TEM image of |
n-butly THM |
Figure 3 Thermogram of n- butyl THPM
(a) TGA (b) DTA (c} DSC
Conclusions:

The nano particles of n-butyl THPM and PPHP weratl®sized by micro-emulsion technique.
Crystalline structure was evaluated by powder XRidlies and the average size of crystallites wasiodd by
using Scherrer’s formula. The FTIR spectra rulettie presence of oil phase or surfactants in dingpge. The
thermal stability of the nano particles was slightlgher than those of the bulk. The FTIR and TGédies
were repeated after six months and indicated nogshan the results suggesting good stability ofdamunder
atmospheric conditions.
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