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BACKGROUND

Pfizer is currently planning to study amlodipine in the pediatric population in order to
gain marketing exclusivity. The sponsor met with the agency in May 1999 to discuss
their plans for two studies to be conducted in the pediatric population. These studies
included a dose-ranging efficacy study and a population pharmacokinetic study.

The Division made suggestions to the sponsor regarding drug administration techniques
for younger patients. Crushing tablets and adding to applesauce (or other suitable
vehicle) was discussed. In this submission, the sponsor has included a recently
published article describing the stability of two prepared amlodipine suspensions. The
sponsor is requesting to use a suspension of amlodipine for dosing in children less than
6 years of age. The sponsor believes that the use of a referenced amlodipine suspension
would provide a simpler dosing regimen for drug administration in children. A copy of
the published article is included in this review.

RECOMMENDATIONS

The use of amlodipine suspension for drug administration to children in the population
pharmacokinetic study is acceptable to the Office of Clinical Pharmacology and
Biopharmaceutics. Since the sponsor is not planning to market the amlodipine
suspension,-no bioequivalence study is required at the present time. No further action
is warranted at this time.
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Stability of Amlodipine Besylate
in Two Liquid Dosage Forms

Mliep C. Nahaw, Sicherd 3. Morosco, and Thomes F. Hippls

Objeorive: To aarermine the makility 0 aminaiping beaylate in two liquid cos8ge fome unTer refrigeration and st raom eMperature.
Qaxign: Cammaeccipiiy svalighle amionipine WHieRs INorvaso—Pfiaer ware used 10 PICPITE TWD SUBPENONS: ONO IN AXTEMADIANBOUY-
Iv preperod 1% mathyiceliuloss In synug (1:1), ond another in equal voiumes ¢ gommercisily aveiledic OrsPluw/OroSwest, Each sus-
pension contaning smiodpine 1 mg/mi woe e1ered 0 10 plastic Pressrption DOTes: § were Stores & 4°C and § 3 25°C. Sampies
weré caliactod Immaediotaly aer preparation (dry 9 8na on pays 7, 14, 28, 43, 86, 70, on B1. AMIOHMS concenITation was M-
sured by stablity-indicagng HN.C mewhad (n ~ 15). Sotting: Reecsrth laboretary st Childran’s Haaplial Main Outcarne Alemsurss;
Physical anct chamicat stadirity ¢> §0% itia] cancentretion) of amioainine in the two sxTamporensusly prepamd cusEens.ona
during storage In plestic prasariptian bomies 3t 4°C 6nd 25°C Resrlrs: Olsorvod mean concenirgtians sxcaoded 00% of e inkie! con-
csnvations in both Ausponsions for 81 daye ut 4°C gnd 68 doys 8t 35°C. No naticesbhie changs In physical PREBraNEs ar odor was
ocbserved: pH changad siightly In ths metyoaiulose-conaining formulation storsc st 28°C. Cenokaion: Amiod:pinge was stablo in
two suspRnpions when wtaled I pldtic proscription botties Wi&, These formudtatians may be conald-
oved for pediowic ar eiderty paidms who are unatio 1o swallaw tabists. The liquid ansage farm would #lsd DErMIt sCCurite aomnis-

tration of amiod ipine ¢oses to infants ana young childran basea oh tair hady weight

4 Am Prarm Assod. 1008 98:375-7.

Caloinm anagonlsts are wscd in pediswy padenis wath hyper-
wasion. Nifediping 15 t most commanly vsed drug; howewver, it
hom a shors duration of ectior end thers §s wo lquid dosege form
for children, Amladipino besylawe, ancthar dihydeopyridine calci-
urn antagonisl, has 8 longse elimination holf-lifs, ellowing oncs-
deily dosing."* Beenuse ol arclodipine is available only ik
sablez fortn, we deaigrod a study W determine 148 stabilisy in two
catzmporancoysly propared saspensions sired under efrigena.
Dom and 8 roem emporaiwe.

Calciam antagonists are amang the majosily of the drugs
approvad cly for adulm, and yet are soqunsly wsed in infants
and childron. These drugs inchade albuterol. captopril, digoxin,
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Methods

Amlodipine besylate (Norvesc—Pfizer. SO rablets, § mg
cach)* mhlels weae ground (0 PAWAGE-USING & movtar aud pes-
e, then two 250 ml suspensions were prepaed: the first in
1:1 simple syrap NF® with 1% mechylcellutlased < (see
Appendix), while mixing: the secand in 1:1 OraSweetd:
OraPlus,” while mixing. Concenmadon of amlodipine m cach

“suspenshon was | mg/mL.

Bouwn sp Bre #1ored fn 10 ember plasnc! prescription
bolea (2 0z. cach). Five bostles of cach suspension were stored
o 4°C in & relvigerator,f and another sef of five bordes were
swored at 25°C in o tamperayre~conuolied waisr bath.” Each hos-
e was remaved from s S-aunute mediwo agitesian siting (6
an a ecale af 1 to 10 ar s 30° angle) on the wrist action shaker,
and gently invenad chree (imss hy hand 10 8void tapping
wnwanicd air bubbles. The inversion proctdare was feprated
between cach of the aliquos. Immediaiely afler shaking, three
500 ul. samples were drawn from the zpproximae conics of e
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Table 1. Stabitivy of Amnlodipine v Twe Suspensions at 4°C and 36°C
% sean (x SDI Inkiz| Concsntrauon REMaiatag {n = 181

atC 4°C
oy 9% MCOyruph Os0P° 1% MCAyrup? 080pP°
(/] T00% 3 1.28° 100% 2 2.14° W00% 3 0.97° 100% 3 3.8
ip 8.88 3 0.006! 1o 4.68 = 8.003) (pri 8.88 T C.006) (pr1 0.8 T 0.008;
7 98.31 & 133 100.27 = 2.6 00212113 82.90 r 204
1e 972187 92052 1.86 583.63 = v.O1 WL 1IN
28 67.27 © 1.62 28,13 2.27 $9.17 2 1.1 9 192270
L 8420z 128 80.82x2.84 847 T1.25 9004 3236
B ¥3.38x 2.0V 93.47 T3.0% 07.31x 1.4¢ 563213
70 68673 1.68 82113328 x92=188 #7103 ¢ 30¢
2| u.83x 276 80.72x3.83 42752348 8687323
tpr 860 3 QDG 1pr ¢ 413 0.007) iphe 6.88 % £.007) (pr1 4.89 2 0.008:

MC = methyicaiuces: OF = QripPiug: OF « OraSweet.
01 35 MEUWIOS JIOES 1 ByNp.

01:1 mixwra of QRPhss and Qru3woor-

Acuuai inmyl concamestons (mgen T 5D) were
91.06 300 1 mgymL

© e 0@MgML

*1 02z 0 0emgmL

'1.08 30.06 mymL

tquid valame in cach boitls on days 0, 7, 14, 28, 42, 56, 70, ang
91. A high-pacformance Lquid shromaiograpny (HPLL) method®
was tiodified o measure amlodipine conssnuehan in each sam-
pie in duglicate. The pH wes alsc measured 1a oach sampls using
8 digital pH mater. '

Ths HPLC instnumentation incluced Hewlen-Packard (HP)
1050 pump,' HP 1050 sxosampler) HP 1030 variadlc wavalength
deteotor.¥ and HP 3396A integrater! Ot oquipmens inchided
Zarbax CN 3.0 x 150 mm.™ digital pH motes,” Burroll Wnist
Acton Shaker.® and Vonigx Genie 25

The chemicals md reagony were Aunerican Chemical Sonety
or analyccal grade. These iacluded acetanimile.S methanol.r busfer
salugion pH 7.00.* buffer salation pH 4.00." and buffer sofution
pH 10.00.* The mobile phasc comsised of 35% 40 mM ammoni-
um acciele’ and 15% methanol and SO% aceronitrile filwred
Srough 8 045 wp nylon 66 flier” tien dognased with helium.

Stack solution of xmlodiping® was prepured ir. methenol then
ailured to yield cancenwratians of 1.50. (.25, 1.00, 0.75, 050,
025, snd 0.10 mpml  Of these, 100 pl of sach sample was
mxed with .0 el of iniemal sundard solution (dosiprmine
RCP 200 gg/mi- in mahile phaso), cenmrifuged, and tha super
natant was analyzad in the samo manner aé 1he samples. Flow rsis
v 04 mlyminuee, te dowclor was ser at 240 nm, and injection
volume wai O i The column was manisined ay ambiont win-
perature :

To cstablish the sability-indicating namre of the method.
amiodipine 1.0 mg/mlL was subjacred to a forced acic (2.0 M
HQ2 base (2.0 M NaOH)™ hydrolyss and oxidetion (0 03%
H,0u1® at 60°C. The sampio was anulyzcd as deseribed eartier
svery 30 minuies und! abou: one-h3lf of the amlodipine pegk dis-

IHE o o e ATmrces PRIFTIRCCLTSY! Adodatan

dppemred, © show thut the quandficetion of ambodipne -was-nol
.infiucoced by dogradation praducts. Each chromatographic run
“requcd abats 10) mizutes. AMIBigac a18 dssipramino eluled &
approximeicly 5.4 and 8.8 minutes, respecnively. Linearity wes

deermined by linear usmum amlyx;x L odipine coneontra-

ciaaw of vanadon lass than 1.9% innadey mnd 2.6% inarday.

Resulre and Discuasion

In each extemporanoously prepared suspension. amuadipinc
besylate was far §1 days m 4°C and 56 days a1 25°C (Tahle
1). No noticenble changes in color or odar were observed in any

sampic dunng the $1-day spudy period; MW;&»
1% meshylcsllulose/syrup formmlalion us 25 dawa should

b6 ssrul for peeparnng & liquie dosage form of amindipine For
pediamic parienls whe are unable 10 swallow 1ablcts. §n addition,
it would bc possible 10 accurnicly measure GosesAtlagram of
body weight, 28 1a routinely dons in pediagic practice.

When 2 liquid dosage form is oot avaliadle commercinlly,
ublet muy be crushed 10 prepare powdar pagers for individual
dosss. However. ihis pro@iee is cxmomely cumbersome and me
consuming. T edditian. mixing by caregivers ia vawiaus vehiclas
wmy lead 1o zrons Io drug ndminiswration.

The swbility daw in 1wo suspensions offer an opponuniy 1o
either use commerciplly availanle suspending agent 8nd vyrup
ur to prepure the suspending agemm exemporancously. The -

ter dliernative may be lssx expenaivey bul many pharmaciss -
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may pot have acceas (o saethyleellulose ar gn inlerek( i propar-
ing ir. Both susponsions were swaet und acceprab.c in tuste. The
fosmuiation s 1% methylcelinloseisynup sented stighily faster
than the Ors Plun/Ova Sweer facmuiation. but bath resuspenaed
easily after ehaking.

Bascd on our datu, & would De feasibic (0 provids o Uguid
formulason of am!udipine in plastic prescnpnor hoitles 10 be
stored under refngeration Alfhough che drug was smole
room tomperawae for 8 weeks. we cansus rule ouf (he possiblit-
ty of microbial contaminauon during extended storuge. The
auxiliary {abel should indicale “Shake Well” and “Refrigerate™;
the oaplcation dnse 88 4°C should be lesa than 3 monts. By
showing that frequent prescuplion refilla are hoy w for
amladipine begylate, our data sbould impreve convemence (o

“the paticnt and/or carcgivor.

Conclusion

Amlodipine hesylate Wi stable 1n two catemporancoosty
prepared suspenpens stored in plaste prescription bordes for 3
maonths under sefrigeraion and 8 wepks ar roont rempesaure.
These fonmulations may he cophdered for pediauic of eiderly
pauents who gre unable to swallow wblers. The Liguid dosage

form would alsd permit dccusem adsumitration of amlodipine

doses to infanzs and yourg chuidren based on their hody weight

Appondix

Preparatian of 1% Methylceliulase {1 Liter)®

Pusificd wager (200 mb) was heated to boiling. Methylparben
(200 mg) ang propylparsben (100 mg) were added and mixed
woil. Msthylceliulose provider (10 g: 4,000 -ps) was 2dded,
allowed ¢o sand for 15 miruks. tien removed from hear. The
ook punified water was added to makp & wisl volume of | liter,
whils ruxing wall with magnstic slrrer. Trhe miking was contin-
ued to meke 3 cheay, hamogenous prepasmion.
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