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57 ABSTRACT

Methods and formulations are provided for treating migraine
and other acute pain episodes using diclofenac, and formu-
lations of diclofenac that provide both rapid and sustained
relief from acute pain. Methods and formulations are also
provided for treating symptoms that often accompany
‘migraine and acute pain such as photophobia, phonophobia,
nausea and vomiting.

Example 3—Representative 900 Mg. Powder
Sachet Formulation

[0103] Table 3 describes the composition of a representa-
tive 900 mg. powder sachet formulation containing 50 g. of
diclofenac potassium that is suitable for practicing the
present invention.

TABLE 3
Name of the Unit Reference
component (mg.) Function standard
Diclofenac 50.0 Active substance Ph. Eur.
potassium’
Glycerol 2.0 Lubricant Ph. Eur.
dibehenate
Saccharin sodium 5.0 Sweetening agent, Ph. Eur.
Flavoring enhancer
Anise flavor 15.0 Flavoring agent In-house
specifications
Potassium hydrogen 22.0 Buffering agent Ph. Eur.
Carbonate
Mint flavor 35.0 Flavoring agent In-house
specifications
Aspartame 50.0 Sweetening agent, Ph. Eur.
Flavoring enhancer
Mannitol? 721.0 Diluent Ph. Eur. +
additional
specification
Total weight 900.0

Example 3—Representative 900 Mg. Powder Step
Sachet Formulation 1 Sieve using a vibrating sieving machine (typically 850 pm) 47.45 Kg of
[0103] Table 3 describes the composition of a representa- Mannitol “fine quality” and 33.15 kg of Diclofenac Potassium. Load in a
tive 900 mg. powder sachet formulation containing 50 g. of high s}?ear mixer and mix for approx. 6 minutes. Repeat this step once.
diclofenac potassium that is suitable for practicing the (Ere-mlxpne 1). B e : ; ;
3 : 2 Sieve using a vibrating sieving machine (typically 850 pm), and load in a
present invention. convection mixer (in the following order) 120.0 kg of mannitol “coarse
quality,” the pre-mixture 1, 100.0 kg of mannitol “coarse quality,” 28.6 kg
TABLE 3 of potassium hydrogen carbonate, 100.0 kg of mannitol “coarse quality,”
65.0 kg of aspartame, 100.0 kg of mannitol “coarse quality,” 6.5 kg of
Name of the Unit Reference saccharin sodium and 100.0 kg of mannitol “coarse quality.” Mix for
component (mg.) Function standard approx. 5 minutes (pre-mixture 2).
Diclofenac S0.0 Active siibetancs Ph. Eur. 3 Sieve using an oscillating sieving machine (typically 850 um), and load in
potassium! (final the convection mixer, in the following order, 72.4 kg of mannitol “coarse
Glycerol 20 Lubricant Ph. Eur. mixture)  quality,” 52.6 kg of the glidant pre-mixture consisting of 2.6 kg of
dibehenate Glyceryl dibehenate and 50.0 kg of mannitol “coarse quality,” 45.5 kg of
Saccharin sodium 5.0 Sweetening agent, Ph. Eur. mint flavour, 100.0 kg of mannitol “coarse quality,” 19.5 kg of anise
Flavoring enhancer flavour and 100.0 kg of mannitol “coarse quality.”
Anise flavor 15.0 Flavoring agent In-house Mix for approx. 7 minutes in order to obtain the final homogenous
specifications mixture to fill into sachets.
Potassium hydrogen 220 Buffering agent Ph. Eur. 4 Fill the final mixture into sachets at the target weight.
Ca..rbona!e (filling)
Mint flavor 35.0 Flavoring agent In-house
specifications
Aspartame 50.0 S.weent-ning agent, Ph. Eur. Manufacturing equipment
Flavoring enhancer deedipoe
Mannitol” 721.0 Diluent Ph. Eur. + . i )
additional Unit operation Type of equipment
specification T i A
Sieving Screening mill,
Total weight 900.0 oscillating bar

final mixture)

Filling into sachet

Premixing (pre-mixture 1)
Mixing (pre-mixture 2 and

High shear mixer
Convection mixer,
planetary blenders
Powder filler, Volumetric
filling station
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Example 3—Representative 900 Mg. Powder
Sachet Formulation

[0103] Table 3 describes the composition of a representa- )
tive 900 mg. powder sachet formulation containing 50 g, of | Diluents for Powder Sachets Lubricants for Powder Sachets
d.iclofen?c po!assium that is suitable for practicing the [0056] Diluents or “filler excipients” are preferably added [0071]  While the use of lubricants is not strictly necessary,
present invention. to increase the resulting dosage units’ bulk, and to improve in a preferred embodiment they are added to the powder to
blending characteristics. Freely soluble diluents are particu- prevent the powder from sticking to the metering machine in
TABLE 3 larly preferred because they improve the solubility of the the final stage of filling the sachets. Suitable lubricants
final product. The diluent preferably has a solubility in water include magnesium stearate, stearic acid, hydrogenated cas-
Name of the Unit Reference at 25 degrees Celsius of greater than about 10, 15 or 20 tor oil, tale, or mixtures thereof, but a preferred lubricant is
component (mg,) Function standard /100 ml. of water. A particularly preferred diluent is man- glycerol dibehenate. The lubricant is preferably present in an
Diclof 500 Atvesi PhE mtoll, “b/}lu‘:h Is substamflally ;on-hy%rosi)plc, anglwilj“l:h . amount of from about 0.01 to about 2 wt. %, and preferably
iclofenac .0 Active substance . Eur. a solubility in water of 22 g/100 ml. Other suitable diluents 0, . kS 4
g‘ﬁ“’ss“‘i“l 55 Tl o include lactose, glucose, sucrose, xylitol, and especially :22;:;0?1'2A W/, besedon e waight of the/powder com
lycerol 2.0 Lubricant . Eur. : P . R . Al
dibehenate kﬁlt;lﬁzon()hydmte due to its beneficial non-hygroscopic [0072] In the method of manufacturing the product, the
Saccharin sodium 5.0 Sweetening agent, Ph. Eur. prop . lubricant is preferably mixed with the diclofenac/fine diluent
Flavoring enhancer mixture as a separately prepared premix that also comprises
Anise flavor 150  Flavoring agent In-house diluent, albeit in a coarser particle size.
specifications
Potassium hyd; 22.0 Bufferi t Ph. Eur. e
c;oubo::: Vel A & Buffering Agents
Mint flavor 35.0 Flavoring agent In-house i 5 § A
' EH specifications [0047] Buffering agents are not critical to the invention,
Aspartame 500 Sweetening agent, Ph. Eur. but are preferably used to provide a rapid rate of onset for
g Flavoring enhancer the final pharmaceutical product. In a preferred embodiment
Mannitol 721.0 Diluent Ph. Eur. + fi d h he bufferi Is the pH of
additional or powder s.ac ets, the .ll ering .agent controls the pH o
specification the formulation when dissolved in water, and preferably
yields a pH greater than about 6.8, 7.0, 7.2, or 7.4, and less
Total weight 9000 than about 7.8, 7.7 or 7.6, when mixed with 50 ml or 100 or
200 ml. of water at 25 degrees Celsius.
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vianmsaavina [ Size reduction ] 54 58 Large scale method
1. 35msda [ Cutting method ) >> Humsanviaeyma lasmsldnnuauues

Tufialumsdaanvinaeymalitivuadnas

4 9
L3BY) ANUABDINIT — Cutting methods -

L 1 1 1 1 J
Cutter mill K-

WU unsaavuiaeymanuunauvemsiunsyauita

noufiazii lilnenidia
Q1 umsanvinaeymavesa nsiindnuazily

wdule [ Fibrous ]
1 310 Wden feufiazahaiu lns lvhmsada

Product

nmilseneu 1 Cutter mill ( Aulton et al., 2018 )
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rianmsaavina [ Size reduction ] 54 58 Large scale method
2. %msiuda [ Compression method )

Small scale method

Product
Awusgnau 2 Roller mill brtega—Rivas, 2012)
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nanmsanva [ Size reduction ] 54 33 Large scale method
ax Vibration mill |
3. Fmsnu nszumn [ Impact method ) m: o
Spacer Plate L { | — | { 1 J
y 1 10 100 1000 10000 100000
Particie diameter (um)

Crushing
Chamber

Ul
Installation
Hole

Hammer mill

____________________________________ .
Part|: Introduction :
rianmsaavina [ Size reduction ] 54 58 Large scale method

3. msnu nszunn [ Impact method )

SCHEMATIC REPRESENTATION OF A VIBRATION MILL

Feedin Out of balance weight

J@,l Millin/g balls

o) 0
= =T

Flexible coupling \Spring mounting 117
to drive motor Product out

Vibration mill
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rianmsaavina [ Size reduction ] 14 55

4. Fimadvad [ Attrition method )

>> wdnmamnuvensesziinnmaateud
voseymAveImsidosnsanuiamelunios

TasM 3 AoATNUIDITLHINDYNIAVOIAT LAzINA
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a 3 A o
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o w1 s 9
ANTU YU VIUASNDU WA VYN uJ‘Lmu

Product

AwUsenau 2 Roller mill (Ortega-Rivas, 2012)
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Fluid energy mill / Jet mill / Micronizer
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Outlet (fluid and
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B Feed (solid) inlet
v
loop pipe \

¢ <« Venturi feeder

Fluid nozzles

Compressed air
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Group of Powder Dosage form

- | Bulk powder | * fie Hgnaglun1yuriussIEeIINNT 1 dose

* 19U Antibiotic, Dentifrice powder (en@#uug), douche powder (WedMSUTITZA),

* dusting powder (LL‘fjﬂﬂ!u), insufflations (81sM), aerosol powder (E13ANUKS)

- | Divided powder (Chartulae) |

& P "o a o v ' = a
* flo e msignuiadugeaseuiesuds Inswiazeosdivuniiuiueou
* WuwanUszin potent drugs

* Ineussdneinld wu nsgawuia, nszavlawd, Wewd, nszauly, vesegiidey
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[ Hygroscopic drugs ] 94109 Phenobarbitol sodium , -AUANANNFUFUNUS IUNTZVIUMTHAR 13U
Y 4
NN Physostigmine hydrochloride ~ AAQ95¢UU HVAC

[ Deliquescent drugs | “ANETAAYL 13U Colloidal silicon dioxide

Light magnesium oxide
0559 lumsus Alagiin
AT UeNT UALNUETHY
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I
uanaeiuveamial (UNOA [ Menthol ] O Magnesium carbonate

[ Eutectic mixture ] wwiv Poo---oee O Magnesium oxide
ligud | T TTm==- 4 Melting
Solid A point (B)

s -uINUAMIUARZAINUATIRBY LA NIIHANIY

A8

Temperature

MYNAY

Eutectic point.

Solid A+ solid B

Pure A 4 mole fraction B

B e . © I
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Powders

U Content uniformity
U Particulate matter
JLeachables
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U Microbial limit
UElement impurity
U Net content

U Residual solvent
WU Performance <601>
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dosage unit (2.9.40)

O Uniformity of
content (2.9.6)

U Uniformity of mass
(2.9.5)
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nszmumswammma

Wet granulation

Dry granulation Faw ez a1 HEINAAUIADYNIALRIANT o
* Weighing
Weighing <
v a . 0 .
v waawaen lagliimatin Geometric dilution Premixing
Mixing -
IA3ENUNIY Wet mixing

Wet screening

Slug / Roller compactor

Drying
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Dry granulation

Weighing

Mixing

Slug / Roller compactor
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Wet granulation

- Crust granules FnTou: vlinsentudeveanan >> vilduks >> RauduudeRniu (Crust) >>
anvuallaunTyaifesns

Weighing

Premixing : as o v v a a = o
- Sintered granules ABLATYU: DURIYINIYANUTIU >> INANTTNABUVDINIYT >> LNANTTYALNIZNUTDILNIUR

or fusion method Iﬂumim%'ﬂumLmiga‘dizmw Effervescent granules
Jomssr e Waslirnuieuunuiuly msensaienainuisewuvanysaiua
ilvinseliAanlos (dead mixture)

Wet mixing

Wet screening
- Binder granules FBwTew: IHansavans binder waufueasn >> ansBanzilu wet mass >> anuuin
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Low shear mixer for wet mixing

Ingredientsinlet Openable cover clamps
Bearings XV
H H Motor
1 T
\WANVA\VA VA

Discharge valve

Shaft

Ribbon blade mixer
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Conventional wet granulation in high shear mixer / granulator

Binder Addition ————p 1. wesuwis 2-5 w1dl s impeller waw chopper A5 ES

i

2. 11 liquid binder 8193gMensmuse spray lne#innaisaves impeller wag chopper AN

3. wauTendienlnandags 1-5 wndl

Lo 9 Y DA, v oa A
4. wsalanmasantiuneuliuruazisauieadnd

[RERE Sih,

/
Impeller ’ I Chopper

High shear mixer
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Drying machine Blender

Granulator

Tray dryer Fluid bed dryer

- Static process Dynamic process m
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Wet granulation

Dry granulation Fansemaza 158 1Y 1IEIAATUIADUNIATRIRIT o

eighing

Weighing -
v a . . .
v waunsen Inglfimatin Geometric dilution premixing
Mixing ‘-, o
IA3ENNNIYA Wet mixing
‘
AAVHINBUYNIA Wet screening

Slug / Roller compactor

Drying

Oscillating Granulator Rotary Wet Granulator
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Dry granulation Faw ez a1 HEINAAUIADYNIALRIANT et
eighing
Weighing -
v wanwaen Tagl¥inaiin Geometric dilution
Premixing
Mixing ‘-,
IA3EUNNIYA Wet mixing
‘
ANVUABUNA Wet screening

Slug / Roller compactor
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Drying
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Paste formation

awin: wet mass Tilalanwaizilu paste Llosainidiu binder iniuly Gsagvinlila

unsyafiudsnnuazanuunalsen

uiilo: anUTana binder uazmuAL wet mass Tnaimang Swaroudeds il
- Gu wet mass Turindle udlass wet mass agliunnesonyiui

- g wet mass deiituarinhuiie Insasdedifurioaniuly
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EFFERVESCENT GRANULES

* laifewindunanse neasviliAavesliuiuld

druusznaulaeviald

= s |1 3 (Y
o insanuULUaLUUDIAUTENBUNAN

#RINNUNENazauin

o aufinUjizen seuinnsaduuanuiuduresy Ae

e @wnsald carbonate solution Tunisnausale

e nsanld leud  Citric acid Agviliunsyanlatidnwag wiled diuussen
Tataric acid avildiunsyaiildiidnwae sruuazuanldie
Tnedndiutuanunsausulatusgiuwnsya wassavifvedsn

o wadild lun Sodium biphosphate/bicarbonate

23 3 I3
fgansuaulneanlan

EFFERVESCENT GRANULES

3Bmsim3es EFFERVESCENT GRANULES

B

Dry/fusion method

Wet method

1. uallazWau Tartaric acid, NaHCO,

2. ua Citric acid

3. NAUSAUAIYID geometric dilution

4. Tmnusou (51m§ﬂgﬂﬂaﬂﬂdaaaaﬂm unu binder)
5. qulé Bread dough

5. dlunuuss wazilUauuwiie

1. uaLagnay Tartaric acid, Citric acid, NaHCO4

2. Wil binder
3. wauauls Bread dough

4. drlusinuuns e ezt luouuna
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mmuarlsuaesnldludisy

Effervescent Granules IﬂaﬁﬂﬂﬁwﬂiSﬂaUﬁ’m citric acid, tartaric acid wag sodium bicarbonate Tu

ns1dufvianzay F98fe Citric acid : Tartaric acid = 1 : 2

auu@lii 14 Citric acid 1g way tartaric acid 2g

B

EFFERVESCENT GRANULES | i

anludeen Active drug 500 mg/5 ¢
Effervescent vehicle gs. 120 ¢

? NYT 1 Y89 UIq 120 ¢

msaamlsunaesnleludisy
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