Novel conposition for easing human childbirth

Description 5 The present

i nvention réel'ates 1o a conposition having a lubricant effect for use in
particular in human vaginal delivery. Vaginal delivery of a child i
conpl ex process and is 10 determ ned by three substantial factors:

to he delivered (fetus, amion, placenta), the birth canal (consis
a bony portion and a soft-tissue tube) and the delivery forces. Var
delivery forces which pronote or inhibit the vaginal delivery of a
fetus are known fromthe scientific specialist literature.
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(consisting of a bony portion and a soft-tissue tube)
and the delivery forces. Various delivery forces which
promote or inhibit the wvaginal delivery of a human
fetus are known from the scientific specialist
literature. Delivery-promoting forces are in this
connection the labor contractions and the force of
gravity, while delivery-inhibiting forces are the
stretching force of the mouth of the womb and of the
birth canal. Delivery of a human child is divided into
3 phases: the dilation period, the expulsion period and
the placental period. The normal duration of delivery
in primiparas averages 12 hours, and in multiparas
averages 8 hours. The reason for the shorter average
duration of delivery in multiparas compared with

primiparas is the reduced stretching force of the birth

canal, Dbecause in multiparas the soft-tissue tube
[inner soft-tissue duct (uterine segment - cervical
canal - attached soft-tissue duct (vagina and wvulva)]

is thinned by the preceding vaginal deliveries. The
prevailing doctrine relating to the mechanics of
delivery in humans is accordingly that the stretching
force of the birth canal (the force necessary to open,
to stretch and to thin the birth canal) is to be

regarded as a substantial force impeding delivery



(Dudenhausen, Schnei der, Frauenheil kunde and Geburtshilfe, Verlag De
Guyter (1994), pages 113 to 121). 5 In veterinary nedicine, the mechani cal
significance for delivery of the frictional force between itemto be
delivered and birth canal has been known for decades. Lubrication of the
birtth canal to reduce the frictional force is a standard nethod in
veterinary obstetrics 10 (Richter, Cotze;, Tiergeburtshilfe, 4th edition

Verlag Paul Parey; Rechtsfragen in der Tiergeburtshilfe, page 614), and
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Paul Parey; Rechtsfragen in der Tiergeburtshilfe, page
614), and lubricants for this purpose are commercially
available. Relatively large volumes of lubricants can
be employed in animal delivery. This makes it possible

15 to wuse 1liquid, adqueous compositions which serve as
substitute for the lubricating amniotic £luid or the
allantoic fluid in productive livestock. It 1is not
possible to wuse such large volumes in human wvaginal
delivery for lack of practicability.

20
A substantial difference between delivery in animals
and delivery in humans is that the role of the amniotic
fluid in human delivery at term has no significant
relevance in relation to lubrication of the birth canal

25 and may on the contrary increase the resulting
frictional forces. Amniotic fluid has, as an adqueous
substance, little lubricant effect per se in humans. At
present, vaginal deliveries in Thumans are mostly
performed only with a chepalic presentation, where the

30 escape of amniotic fluid during delivery must be
designated negligible owing to the sealing by the head.
The vernix caseosa, the only lubricant substance with
the item to be delivered, is mostly no longer present
at the time of delivery and anyway has only little

35 effectiveness on the head. The use of ammniotic fluid or



35 effectiveness on the head. The use of amniotic fluid or 3 substitute
ammiotic fluid for lubricating the birth canal before or-during a vagi nal
delivery in humans is therefore not an appropriate neasure for reducing the
frictional forces and for easing vaginal delivery in 5 humans. US patent 3
814 797 di scl oses aqueous |ubricant conpositions based on (A) potassium

nmet aphosphate, (B) alginic acid, carbox%gethylcellulose, carboxy 10

met hyl starch and salts thereof and (C) t sodiumsalt of a weak acid, for
exanpl e sodi umstdishdnate osmspshiin fphedphddes 1ubsipatenly 3:1951b848h
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10 methylstarch and salts thereof and (C) the sodium salt
of a weak acid, for example sodium carbonate or sodium

phosphates.

US patent 3 971 848 discloses a lubricant composition
15 for mucous membranes, which comprises a mixture of
fucoidin and an alginate. The composition may where
appropriate be mixed with carboxymethylcellulose,
sodium polyacrylate, potassium sodium polyphosphate,
polyethylene oxide or the like and be employed for

20 easing delivery.

US patent 4 267 168 discloses a ligquid biocidal
composition which can be employed as cleaner, as
surface disinfectant or as wvaginal lubricant. The

25 composition comprises lauryl diethanolamide, propylene
glycol, glycerol, sodium polypectate and silver ions.
It has a pH in the range of 7.2-7.8.

JP 46024256 discloses a lubricant composition which
30 consists essentially of ©polyacrylate and can be
employed as assisting uterine fluid 1in veterinary

medicine.

JP 45000153 and JP 4500012 disclose a 1lubricant
35 composition for assisting delivery 1in veterinary
medicine, which comprises a salt or an ester of alginic

acid and gum arabic.



acid and gumarabic. 4 JP 46034991 discloses a |ubricant conposition
conpri sing pol yet hyl ene oxi de powder in a |liquid- consistinag-ef-~an organic
solvent in a concentration of >80% hydroxypropylcellul ose, sodiumsulfate
and a S detergent. The conposition can be used after dilution to facilitate
the extraction of a fetus in veterinary nedicine. PCIT/EPO3/00548 discl oses
the use of a physiologically 10 acceptgb&e_organic subst ance for producing
a conposition containing no alkali netal "salts of nmeta- phosphates for use
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conprising (a) "ePSserylic acid, (b) a water-soluble thickener and (c) a
hunmectant and (d) where appropriate water. 30 Conponent (a) of the
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10 acceptable organic substance for producing a
composition containing no alkali metal salts of meta-
phosphates for use as lubricant in wvaginal deliveries
by women. Numerous examples of suitable,
physiologically acceptable organic substances are

15 mentioned. This invention relates to reducing the
recently recognized substantial force impeding
delivery, namely the frictional force between item to
be delivered and birth canal through the use of a
lubricant in humans.

20
The object on which the present invention was based was
to provide a composition for easing human childbirth
which 1s physiologically tolerated and exhibits both
good adhesion properties and a lubricant effect.

25
This object is achieved by a bioadhesive composition
having a lubricant effect, comprising (a) a polyacrylic
acid, (b) a water-soluble thickener and (c) a humectant
and (d) where appropriate water.

30
Component {(a) of the composition of the invention is a
polyacrylic acid which may be crosslinked or/and
chemically modified, or a salt of such a polyacrylic
acid or a mixture of a plurality of polyacrylic acids.

35 The average molecular weight of the acrylic acid
polymers is chosen so that they exhibit biocadhesive
properties in the intended application. The molecular
weight is normally in the region of at least 2000 D and
preferably up to 500 000 D.




chemcally nodified, or a salt of such a polyacrylic acid or a mxture of a
plurality of polyacrylic acids. 35 The average nol ecul ar wei ght of the
acrylic acid polymers is chosen so that they exhibit bioadhesive

properties in the intended application. The nolecular weight is normally in
the region of at |east 2000 D and preferably up to 500 000 D. 5 Preferred
pol yacrylic acids are crosslinked acrylicg acid polyners, e.g. acrylic acid
honopol ynmers, copolynmers or interpolynmers or salts of such polyners, 5 e.g.
alkali metal or alkaline earth nmetal salts. These include for exanple
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crosslinked by #B8winNg/l glycol, such as, for exanple, Noveon(r) AA-1 USP, or
cal cium pol ycarbophils, i.e. calciumsalts of pol yacrylic acid

Also suitable are carbomer copolymers, i.e. high
molecular weight copolymers of acrylic acid and C;-Cys~

15 alkyl methacrylates crosslinked by polyalkenyl ethers
of sugars or polyalcohols, such as, for example,
Carbopol® 1382, Carbopol® 1342 NF, Carbopol® ETD-2020,
Pemulen® TR1 NF and Pemulen® TR2 NF. Likewise suitable
are carbomer interpolymers, i.e. carbomer homopolymers

20 or copolymers which comprise a heterologous polymer,
e.g. a block copolymer of polyethylene glycol and a
long-chain, e.g. Ci;-Cys-alkyl acid ester, such as, for
example, Carbopol® Ultrez 10, 20 or 21 or Carbopol®
Ultrez 10 NF. Likewise suitable are polycarbophils,

25 i.e. polyacrylic acids crosslinked by divinyl glycol,
such as, for example, Noveon® AA-1 USP, or calcium
polycarbophils, 1i.e. calcium'salts of polyvacrylic acid
crosslinked with divinyl glycol, such as, for example,
Noveon® CA-1 USP and CA-2 USP.

30
The polyacrylic acid homopolymers normally have a COOH
group content of 56-68%, whereas the polyacrylic acid
copolymers have a COOH group content of 52-62%.

35 The proportion by weight of component (a) in the total
weight of the composition may be varied within wide
limits, fbr example from 0.1-15%. Especially when the
composition is in the form of a hydrous gel, the

proportion by weight of component (a) is preferably



crosslinked with divinyl glycol, such as, for exanple, Noveon(r) CA-1 USP
and CA-2 USP. 30 The pol yacrylic acid honopol yners normally have a COCH
group content of 56-68% whereas the polyacrylic acid copolynmers have a
COOH group content of 52-62% 35 The proportion by weight of conponent (a)
in the total weight of the conposition nay be varied within wwde limts,
for exanple fromO0.1-15% Especially whensthe conposition is in the form of
a hydrous gel, the proportion by weight of conponent (a) is preferably 6
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preferred water-soluble thickeners are

mucopolysaccharides, in particular hyaluronic acid.

15 Component (b) is normally present in a proportion by
weight of 0.1-30%, preferably of 1-10%, particularly
preferably of 2.5-7.5% and most preferably of 4-6%

based on the total weight of the composition.

20 Component (c) of the composition is a humectant or a
mixture of a plurality of humectants. Preferred
examples are pharmaceutically acceptable polyalcohols
such as, for example, propylene glycol, especially 1,2-
propylene glycol, glycerol or/and polyethylene glycol,

25 especially liguid polyethylene glycol.

Component (c¢) 1is normally present in a proportion by

weight of 0.1-30%, preferably of 10-30%, particularly

preferably of 15-25% and most preferably of 18-22%
30 based on the total weight of the composition.

Component (d) which is optionally present in the
composition is water. 1In hydrous compositions, the
water is normally present in a proportion by weight of
35 40~95%, preferably of 60-85%, particularly preferably
of 70-80% and most preferably of 72-77% based on the
total weight of the composition. However, it is also
possible where appropriate for the composition to be

present and to be used in a form which has a lower



25 especially liquid polyethylene glycol. Conponent (c) is normally present
in a proportion by weight of 0.1-30% preferably of 10-30% particularly
preferably of 15-25% and nost preferably of 18-22% 30 based on the total
wei ght of the conposition. Conponent (d) which is optionally present in the
conpesition is water. In hydrous conpositions, the water is normally
present in a proportion by weight of 35-40-95% preferably of 60-85%
particularly preferably of 70-80% and nost preferably of 72-77% based on
the "total weighatef tdemteomposrtiien.dtoweeeg, ids ipoafien, poysindl eeahere
appropriate for NpBOSL e resent and to be used in a form

whi ch has a Iomg%tl%t&?vater %lo)ﬁ{%e%]f%r%r ulsg dry, e.g. as powder, or/and be
diluted shortly before use. Besides the abovenentioned conponents, the
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i sotonic osnol apirt¥n f@Eds to the formation of unwanted discolorations
or precipitates. The composition is likewise preferably
free of metaphosphates or/and heavy metal ions,

15 especially silver ions. The composition preferably

further comprises ethylenediaminetetraacetic acid
(EDTA) or/and pharmaceutically acceptable salts
thereof.

20 However, the composition preferably comprises means for
establishing a substantially isotonic osmolarity, for
example salts such as, for instance, sodium chloride in
a proportion by weight normally of 0.1-5%, preferably
of 0.3-0.6%, particularly preferably of 0.45-0.55% and

25 most preferably for instance of 0.49-0.50% based on the

total weight of the composition.

The composition of the invention is preferably a gel
which beneficially has a substantially colorless and
30 transparent appearance. In addition, the composition
may also be in the form of solid dosage forms such as
tablets, powders, pastes, suppositories, coated
tablets, effervescent tablets or suspensions thereof,
or else in the form of a foam. The pH of the
35 composition is preferably adjusted to a range of 4-7,
preferably of 5-6 and most preferably of 5.5-6 by
adding suitable reagents, e.g. acids such as HCl or
bases such as NaOH. The pH 1is preferably determined in

this connection by potentiometry on a gel diluted 1:9



exanpl e salts such as, for instance, sodiumchloride in a proportion by

wei ght normally of 0.1-5% preferably of 0.3-0.6% particularly preferably
of 0.45-0.55% and 25 nost preferably for instance of 0.49-0.50% based on the
total weight of the conposition. The conposition of the invention is
preferably a gel which beneficially has a substantially colorless and 30
transparent appearance. In addition, the 8onposition nay also be in the form
of solid dosage forns such as tablets, powdlers, pastes, suppositories,
coated tabl etsin ef flerGRedd®¥nt Seab &2%- or suspensi ons thereof, or else in
the formof a foam The pH of the 35 conposition is preferably adjusted to a

range of 4-7 referabl = nd nost eferabl of. 5. dlng
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preferably of 8- 15 nS'cml, determned with a Conductivity neter, e.g.
t he Konduktor 762 %Q%nlf?éff?]c}ktl%{ég §ﬁécf“flpéaern DIN 61326/ Al/ VDE 0843 part
20/ Al .

The conductivity of the composition 1s preferably in
the range of 4-25 mS-cm™?, particularly preferably of 8-

15 12 mS-cm™*, determined with a conductivity meter, e.g.
the Konduktor 702 from Knick, as specified in DIN
61326/A1/VDE 0843 part 20/Al.

The composition beneficially has thixotropic or/and
20 pseudoplastic properties, with the viscosity decreasing
under the influence of increasing shear stress or/and
shear rate. The composition moreover preferably has a
high initial shear stress or/and a ©pseudoplastic
behavior, i.e. the adhesion of the composition

25 decreases under the influence of increasing shear load.

The composition may be in sterile form, in which case
for example a steam sterilization or/and a
sterilization by irradiation, e.qg. by gamma
30 irradiation, is possible. However, the composition may
likewise be employed in non-sterilized form or/and

comprise preservatives or/and biocidal substances.

The production of the composition preferably includes
35 the following steps:

(1) preparation of a first mixture of polyacrylic
acid (a) and water (d), where appropriate with
adjustment of the toxicity, e.g. by adding
NaCl, or/and of the pH, e.g. by adding a base



The conposition beneficially has thixotropic or/and 20 pseudopl astic
properties, with the viscosity decreasi ng under~the-inftuence~ofincreasi ng
shear stress or/and shear rate. The conposition noreover preferably has a
high initial shear stress or/and a pseudopl astic behavior, i.e. the
adhesi on of the conposition 25 decreases under the influence of increasing
shear load. The conposition may be in stgrile form in which case for
exanple a steamsterilization or/and a sterilization by irradiation, e.g.
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e.g. by addi ng NaCl , or/and of pH, e. by addi ng a base such

NaOH, the first mixtur &3%e&t erdalbl )/Chebéei’ﬁj’qdn MRS it erapdly, Reing
preparation of a secondnnm&EUEeeroa wager - sol uble thickener (b) , of a

hunmect ant (c) a?d 5 waf er & % he seconq:nlxture preferably being in the

formof a gel, (111 co |n|nggth St W MR UFSE” (iv) where appropriate

honngenlzatlon bid) (vwﬂmhéT@p@gppgp&telhomngﬁnﬂaaZammo@ndlo The process or

i ndi vi dual stepgyf her eqf, &N RS r¥ark 8de depending iQp the pharmaceutical form
i nt ended f%% the conposition, or on additives which are possi bly

The process or individual steps thereof can be varied
depending on the pharmaceutical form intended for the
composition, or on additives which are possibly
present. Thus, for example, water or/and humectant can

15 be at least partly removed or/and added during the
process.

The composition is preferably in the form of packaged
dosage units in a volume of 5-500 ml, particularly
20 preferably in packaged dosage units in a volume of 10-
20 ml. The composition is moreover advantageously 1in a
packaging, for example jars, syringes, e.g. disposable
syringes, or tubes, or it can be used as vaginal
suppository. A further possibility 1s to employ a
25 vaginal applicator. When jars are used, the composition
can be applied using the fingers oxr spatulas to the
surface of the birth canal. Tubes or syringes are moxre
expedient, 1t being possible to apply the composition
from them to the surface of the birth canal by
30 pressure. The size of the packaging can be chosen so
that the amount of the composition is sufficient for a
single application. The tubes or syringes can be
provided with an extension which substantially
corresponds to the length of the birth canal and to the
35 end of which the orifice for emergence of the
composition is attached. The orifice for emergence 1is
expediently designed, for example as round aperture, so
that the composition can be completely and

substantially uniformly distributed on the surface of



present. Thus, for exanple, water or/and hunmectant can 15 be at |east partly
renoved or/and added during the process. The comoest+tt+enr—~+s—preferably in
the form of packaged dosage units in a volunme of 5-500 m, particularly 20
preferably in packaged dosage units in a volunme of 10 20 m . The conposition
i s noreover advantageously in a packaging, for exanple jars, syringes, e.g.
di sposabl e syringes, or tubes, or it can,be used as vagi nal suppository. A
further possibility is to enploy a 25 vaglnal applicator. Wen jars are
used, the compqesjet b@RtrCaBnRE. applied using the fingers or spatulas to the
surface of the birth canal. Tubes or syringes are nore expedient, it being
possible to apply the conposition fromthemto the surface of the birth
canal by 30 pressuref The st¢eepafitier packag ngsean a@&:oﬁrlddzsgn ts® thbhat the

anount of the qQ%%%§thoq§ %fﬁﬂfltgn%n o £QL t@veshﬂ%h pg ﬁ@loghe t ubes

or syrlnges can rovi an exten5|on whi stan
corresponds®t o %%@Hpér%@fihbﬁffotfﬁeobﬁﬁ ho € a¥red v kHd Jt@qwre C&’Blté’r@d:tépnﬁhl ch the

orifice for enargense afilbbeonCeRResi IdroBnis i3 t acbedxplihei ohi Hhaeef or
energence i s %épgdlentlé de§¥g Q for xanple as round_a Eert re, so that
the conpositi oA tEad BE e8I EGE guﬁg?an P& 1y uni P8R y "df"$Eri but ed
on t he surfacePmﬁﬂlﬁatlpheprrthychﬁé¢relﬁﬁadﬁrndgauhﬁnﬂxﬁaun@m habe used

according to the. iQyentien Iaﬁav%nmal e and,ef fectiygphen hﬁﬂgoyg%ﬂ on 5
is applied before onset of regul ar Pabour contractions, int ation

phase or/afd i Fanfe exusef BtRgthasaddl tinmaldat ifaeiddatiRe pledd@esiie or nore
times. Applicafieon @@iclsliyibaf 0egnor 1 gk t her b | ald ormphased  to

facilitate removal of the placenta.

In a preferred embodiment, the composition may
15 additionally comprise one or more active pharmaceutical
ingredients which serve as medicaments for certain
indications occurring during delivery, e.g. delivery-
inhibiting or delivery-promoting agents, agents to
alleviate pain or/and agents to prevent infections. The
20 amount of active pharmaceutical ingredients can be for
example 0.0001-50% by weight, preferably 0.01-10% by
weight and particularly preferably 0.01-5% by weight,

based on the total weight of the composition.

25 Some examples of delivery-inducing substances are
oxytocin, dinoprostone, sulprostone, misoprostol and

hyaluronidase.

Some examples of delivery-inhibiting substances are
30 chondroitin sulfate, hexoprenaline, fenoterol,
magnesium sulfate, atosiban, calcium antagonists and

nitroglycerin.

Some examples of analgesic substances are bupivacaine,
35 Carbostesin, lidocaine, mepivacaine, Rapidocaine,

Scandicaine, Solarcaine and Xylesin.

Some examples of antiinfectious agents and biocidal

substances are antibacterial or/and antimicrobial



may have the advantage that the tissue in the birth 10 canal is softened,
additionally facilitating delivery. The conposition can |ikew se al so be
enployed to facilitate renmoval of the placenta. In a preferred enbodi nent,
the conposition may 15 additionally conprise one or nore active
pharmaceutical ingredients which serve as nedi canents for certain

i ndi cations occurring during delivery, -elg. -delivery- inhibiting or
delivery-pronoting agents, agents to alleviate pain or/and agents to
prevent i nfecticansndThea2oliaimaht efibatenves phasmmbeutisal duagreedient s can

be for exanpl euehd@Q%k 2RI, 9hin1 Jekergahky QoQialB% byqiMei ghty and
particul arly preferabl .01-5% by wei ght, based on the total weight of the
conposi ti on. 2§°§&ﬁ§'e§3%pF8§18?" FEHY9 FRIEPHE Subst ances are  oxytoci n,

di noprostone, sul prostone, m soprostol and hyal uroni dase. Sonme exanpl es of

del 1 very-ingl bif ngSupataneesafe HMHhagdeak! ifosudane. Hexonrghallne,

f enot er ol , nagne5|un1suk?ate, atosi , |'ci um ant agoni sts an
ni troglycerin. SHFEaELaTl & %f nATFESHE Shisstaroegispéopupity deares, 35
Car bost esi n, | iglocatwne froRpithacaidiherRaf dagai BRi 14 SCandi. Calyr8.ec8qkar cai ne

and Xyl esin. Sone .exanpl es .of ant.iinfectious agents and bioci.dal, substances
are anti bact er | BPIGEFand UM Sbi Ve SEL T sé:ﬁc}pzﬁtsievijr’%ll%sl&l%tgances,

such as quat er maomy-nuarheesidincc ongoemsks, thinschérkdsae, ipolibidones | adidne and

i odi ne, a”@oioﬁhQﬁk%% t gipipg.gpppounds. 5 It is particularly advantageous
to adm x antiviral substances, e.g. to prevent the transm ssion of herpes

or HHV fromthe nother to the child, e.g. nucl eoside
It is likewise particularly advantageous to admix anti-

bacterial substances, e.g. to prevent transmission of
streptococci, e.g. type B streptococci, from the mother
15 to the child, e.g. chlorhexidine.

It has also proved expedient to admix pulmonary
surface-active substances (pulmonary surfactants), with
which the respiratory activity of the neonate after
20 delivery can be facilitated, e.g. colfosceril
palmitate, Lucinactant, Beractant, phospholipida e

pulmone suis, perfluorocarbons.

The composition is particularly suitable as lubricant
25 for easing human vaginal childbirth or/and for
facilitating removal of the placenta. It can be applied
before or/and after the start of regular labour
contractions one or more times as required. Application
preferably takes place in the birth canal including
30 mouth of the womb. Intraamniotic application may

likewise be expedient.

It is possible by use of the composition for human
childbirth to be considerably eased and even reduced in
35 duration, especially in primiparas when the walls of
the mouth of the womb or/and vagina (birth canal) are
covered with the 1lubricant before or/and during
delivery. It i1s possible thus possible for the friction

between birth canal and item to be delivered to be



anal ogs, nucleosidic reverse transcriptase inhibitors, non-nucleosidic
reverse transcriptase inhibitors and 10 protease-irnhi-birtorstt—is |ikew se
particul arly advantageous to adm x anti- bacterial substances, e.g. to
prevent transm ssion of streptococci, e.g. type B streptococci, fromthe
nother 15 to the child, e.g. chlorhexidine. It has al so proved expedient to
adm x pul nonary surface-active substancegs, (pul nonary surfactants), with
which the respiratory activity of the neonate after 20 delivery can be

f ﬁCi 1 iht ?t eda e-&eaﬁ‘.lquf Qc%rd:eld }:mlhmitnatt@}e ldg.@dﬁ@%%ﬁ:@t&rigﬁr ael@ant, the
phosphol i pi da e none sui.s,. perfl,uorqcarbons e conposition js
particularly SLﬁﬁéﬁ%%§%%;9%ﬂ39§CaﬁF l§5a$§%£%%%?%&y|ﬁﬁﬁﬁﬁﬂsﬁbiﬁﬁnre SCdbirth
or/and for facit inzdingle éieyaliséf ofhénphatesnt bsudth aan ber appinrde, before

or/and after the stary ft 8QUlRRk aLBRAUELFEOPE £R6L | QNS ONS1BF1 IR bl MBS as
required. Application preferably takes place in_the birth canal inc¢luding
30 nout h of 2t helaWAAE - | nNYF AR ot FE2RPpl | PEELBR2 ay 1 iKdRPse B fdedi ent .

It is possible injursiesnf dthe aonpospidnss,f asldudmbosshi hdbi ol timrhe

consi derably ease d even reduced_in 35 ration specially in
pri m paras V\/neﬁt? né%v\%rfa\gse osfuct%hé’lsﬁm]fltoﬁ 5 a{nﬁgem%l%? \énﬁg%%?ynnaertcﬁ'rt h
canal ) are covigeal wi t hindentigmrasant befexuelor / amty sfmriatgondel i vaxdy. |t is

possibl e thus possiblediait hegf sictianoet wegn hidth eanak apd itgmto be
delivered to be 12 reatly reduced both in the dilation period and in the

expul si on péri FFIIDGI -addATSOTEFy HBSsi BPEKt 0°F ediRELVHHY pretlt ud® t he
ri sk of injuriesedstsmh dass tHforcrexaml €ricthonni ngsefbihel @ddached sof t
tissue duct, peé&gfaJAéé”or reduction in wvaginal surgical procedures
or caesarean sections. Manual removal of the placenta
can also be facilitated by the lubricant of the

15 invention.

It is preferable for the delivery gel to be removed
from the package while maintaining sterile conditions
before use. During the delivery process, the gel is
20 then applied one or more times intermittently to the
birth canal by using the hand or another aid until the
child's head is delivered. The aim in this case is for
the birth canal to be covered as completely as possible
with the lubricant gel. After the child's head has been
25 delivered, the gel on the child's face can be wiped off
with a c¢loth and, where appropriate, suction can
additionally be applied to the mouth-nose region.
Complete delivery of the child ideally takes place with
the aid of a cloth, so that the child does not slip out
30 of the hands.

After delivery of the child or/and after delivery of
the placenta, the birth canal is rinsed with an aseptic
aqueous solution, preferably with a mild aseptic
35 aqueous salt solution, so that the 1lubricant gel is
dissolved. This can take place during or independently
of the management of injuries to the perineum or the
birth canal. The lubricant gel can, where appropriate,

additionally be employed for facilitating the delivery



5 damage, vaginal tears, perineal injuries, rectal injuries, uterine
ruptures, blood |loss) and for |ong- term danmage such as, for exanple,
urinary incontinence, fecal incontinence, sexual dysfunction and
psychol ogi cal disturbances, to be restricted or 10 prevented. Mreover, the
wor k of delivery can be reduced due to the low friction, possibly |eading
to an avoidance or reduction in vaginal 18urgi cal procedures or caesarean
sections. Manual renoval of the placenta can also be facilitated by the

| ubricant of tld ti® inhwemniten.or mansiapr efeepabl eofortheheldeleinzeryThel to be

removed from tfigeackage whiche nRidd@Rheg St ehi g-Landigdaons ckebare use.
During the deliv t%ﬁgrocess | 15 20 then,agﬁlled one or nore tines

, _the ge
internittently % ReY BFr?ﬂai%%%.stﬁF iAYGPEREIAGRAd or another aid until

the child s head is delivered. The aimin this case is for the birth cana

to be covered co y si bl i I i g Atter the
child's heag hgiglebeg;%ggéﬁc‘:iel %?/‘é?lgéd?dr?hgsg\gfﬁgﬁﬁtgﬁe %Eéjf%’argé? a;ﬂéf czti:%gbe W ped
off wth a cl &t lawdnowkEpBPAPBF opri ate, suction can additionally be
applied to the nouth-nose region. Conplete delivery of the child ideally
takes place with the aid of a cloth, so that the child does not slip out

30 of the hand&* &F delivery of the child or/and after delivery of the
pl acenta, the birth canal is rinsed with an aseptic aqueous sol ution,
preferably with a m : | us salt solution, so that the

| ubri cant 5§1 PE dfgggﬁéggsb%hgga@gﬁgfake pl ace during or independently of
t he managenent of injuries to the perineumor the birth canal. The

| ubricant gel crmitiaionapraapleale, additionally be enployed for
facilitating the delivery

sodium chloride: 4.95 mg/g
15 propylene glycol: 200.00 mg/g
Carbopol® 940: 4.85 mg/g
hydroxyethylcellulose (Natrosol 250 G): 45.00 mg/g
purified water: 745.20 mg/g

20 Formulation example 2

sodium chloride: 4.95 mg/g
sodium hydroxide (5N): 2.00 mg/g
propylene glycol: 200.00 mg/g
25 Carbopol® 980 NFL 4.85 mg/g
hydroxyethylcellulose (Natrosol 250 G) 45.00 mg/g
purified water: 743.20 mg/g

Formulation example 3

30
sodium chloride: 0.495% (m/m)
propylene glycol: 20.0% (m/m)
hydroxyethylcellulose (Natrosol 250 M): 2.5% (m/m)
Carbopol® 980 NF: 0.485% (m/m)
35 sodium hydroxide (5N) 0.85% (m/m)
purified water: 75.67% (m/m)

Formulation example 4



13 of the placenta or manual renoval of the placenta. The procedure in the
managenent of a breech' presentation delivery is analogous with adaptations.
5 The present invention is further explained by the follow ng exanples:
Exanples 10 A Fornmul ati on exanples Formul ati on exanple 1 sodium chloride:
4.95°nmg/g 15 propyl ene glycol: 200.00 ng/g Carbopol (r) 940: 4.85 ny/g

hydr oxyet hyl cel | ul ose (Natrosol 250 G :- 4% QG0 ng/g purified water: 745.20
ng/ g. 20 Forrmul ati on exanple 2 sodiumchloride: 4.95 ng/g sodi um hydroxi de
(5N): 2.00 ny/ gsodprwpydhdweigleycol : 200. 00 ng/ g 25 Car bogePEr ng®80 NFL 4. 85
ng/ g hydroxyethydselddd eaechat rosol 250 G 45.00 nmghgo . pyr hkligd water:
743.20 ng/g Fornulatiqon exanpl e .3 30 saodjum chloride: 0. 39500 N m

propyl ene gl ycatoVeRP @%‘(Wrﬁrg)pﬁs.}af:%?‘é?w tel | ul ose (N&tP3sBP/950 M: 2.5%
(mm Car bopol ydr @86 thiFl d@1483%s (N3 t Bosslod admA ydr @xi.dé 5Ky 0. 85% (' m)

purified water {5 S04 . Formul ati on exanple 4 14 ,.sagdli hl ori de:
4.95 my/ g p5‘r30 ‘glgln%eg# %{Qr'zoo_oo my/ g 4455991 HBV§

Formulation example 5

10 sodium chloride: 4.95 mg/g
sodium hydroxide (5N): 2.00 mg/g
propylene glycol: = 200.00 mg/g
Noveon AA-1 USP polycarbophil: 4.85 mg/g
hydroxyethylcellulose (Natrosol 250 G): 45.00 mg/g

15 purified water: 743.20 mg/g

Formulation example 6

sodium chloride: 0.495% (m/m)
20 propylene glycol: 20.0% (m/m)
hydroxyethylcellulose (Natrosol 250 M): 2.5% (m/m)
Noveon AA-1 USP polycarbophil: 4.85 mg/g
sodium hydroxide (5N) 0.85% (m/m)
purified water: 75.67% (m/m)

25
The products of the above examples are clear, almost
odorless and almost colorless transparent viscous gels
having the following properties:
pH 5.5-6.0
30 wviscosity: about 10-18 Pa-s (rotational viscometer)
(Pa-s = Paxs)
density: 1.032-1.042 g/cm’
conductivity: 8.0-12.0 mS-cm™
refractive index np?®: 1.361 (1.26-1.46)
35 water-binding capacity: high

mucoadhesiveness: high

pH determination: The pH is determined by potentiometry

using a suitable pH-meter. A 10% solution of the gel in



Noveon AA-1 USP pol ycarbophil: 4.85 ng/g hydroxyethyl cellul ose (Natrosol

250 G: 45.00 ng/g 5 purified water:

745.20 ng/g Fornul ation exanple 5 10

sodiumchloride: 4.95 ng/g sodium hydroxide (5N): 2.00 ng/g propyl ene
gl ycol: 200.00 ng/g Noveon AA-1 USP pol ycarbophil: 4.85 ng/g
hydroxyet hyl cel | ul ose (Natrosol 250 G: 45.00 ng/g 15 purified water:

ng/g Formul ation exanple 6 sodium chleringe- 0.4950 (M m

743. 20

20 propyl ene

glycol: 20.0% (mm hydroxyethyl cellulose (Natrosol 250 M: 2.6% (nifm
Noveon AA-1 USR poP§cENBopinlutior83sngsgd Sodi time hyehoxiaieent5N) 0. 85% (nm m
purified water: 75.67% (mm 25 The products of the above exanples are

cl ear, al npst

qQdor |l ess and al nost .col orl ess transparent viscous gels

havi ng the fol NOWCAGpY opf&T 154 "3FH 98 5- B9 3ESePSes¥i 13 As56E™iBeds Pa-s
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conductivity:
wat er - bi ndi ng

3:0:42:0,08
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35
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Density: The density 1is determined using a pycnometer
or using another equally suitable instrument. The

formula used for calculation is

Szooc = m - 0.99703 + 0.0012 (g/cm®)d

M = mass of the liquids to be investigated, weighed in
air
W = mass of the same volume of water, weighed in air

Both volumes must be measured at 20°C.

Conductivity: The conductivity is measured using a
conductivity meter complying with DIN 61326A1/VDE 0843
part 20/Al.

B Production example

Production of 10 kg for packaging in 1000 syringes each
containing 10 g

Firstly, 49.5 g of sodium chloride are completely
dissolved in 500 g of water in a homogenizer (Tornado
ET21). Then 48.5 g of polyacrylic acid (Carbopolum®
940) and 2000 g of water are added and mixed by
stirring for 5 minutes. Subsequently, while stirring
for 10 minutes, sufficient agqueous 10 percent NaOH is
added to establish a pH between 5.5 and 5.6. The gel
produced in this way (mixture 1) 1is stored at room

temperature until processed,.



Viscosity determ nation: The viscosity is determned using a rotationa

vi sconeter (instrunment and nmeasuring 5 paraneters: speed series N | evel

4/ sensor SV DINtine 60 s/20 revolutions/mn). Al neasurenents take place
at 20C. Density: The density is determ ned using a pycnoneter 10 or using
anot-her equally suitable instrument. The fornula used for calculation is
620-C = m 0.99703 + 0.0012 (g/cnB)S5 15 My=_nmass of the liquids to be
investigated, weighed in air W= mass of the sanme volune of water, weighed

in glr Bot h vakones @ﬂzhyonﬂﬁéﬁhWEKEEﬂuﬂB@@ @Q&ﬁ@ﬂ@%ﬁk&ﬂk@lluIbgﬁm
conductivity i ed_usi vit r_co ing with DN
61326A1/ VDE 0833 paré) JBra S9gRat gzg)%tolu ngex@& BrBPng]t% P aiv6PL 10 kg
for packaging ﬁﬁdl@®@P§?ﬂﬁﬁgé§-éaéﬁlﬁﬁﬁﬂeﬂqnqﬁ}ﬂﬂlg;%ﬁﬁ@ﬁgsofywaﬂerS g of
sodi um chl ori d@r@r a&m&%@l »s_ntda sasowrﬁ&gérﬁziqo %aid ¥ALelsuspedshgrogeni zer
(Tornado E 21) gg §8 g pol% % ¥ # aC|dnéCarbo qu D, 940) and 2000
g of water are*&d& ﬂ1§ g oY =eEi ¢ :ﬁfWQQE 2 deEs Osﬂﬁgéﬁﬁﬁntly

whi |l e stirrlngTEEfgﬁléﬂlkﬁrmuxmursuﬂmustemé agqueialssiOrpér certrnigbH i s

added to establl h}ﬁﬁ&% begﬂgg_rg %.%Q%éﬁé% The gel; . pro ggeg IEEBQIS way

(mxture 1) is ‘Sfore room tenperature nth processed. 1
hydr oxyet hyl ceFigityze @h?ﬁ@o&?@@gﬁnkﬁﬂq|ﬁQ§sénm19PB@6 p) are added to 2000 g

of 1, 3-propylene glycol and suspended in a stirred container. 4952 g of
r . . .
vat e 10 The finished gel is slightly opaque and transparent and

odorless and has a pH of from 5.5 to 6.0. The viscosity
is 16 000 mPas (measured with a Haake rotational
viscometer, model VT 500, speed series N, level 4,
sensor SV DIN, time 60 s, 20 revolutions/min, at 20°C).
15
The gel 1is transferred into a sterile dispensing
system, and 1000 syringes are charged with 10 g of gel.
The outlet of the syringe is closed with a cap,
subsequently sealed in a film and then sterilized at

20 121°C for 15 minutes to give the product ready for use.

C Use Examples

Example 1:
25 TUse of lubricant for easing the dilation and expulsion
periods during childbirth in humans

A lubricant gel was used as specified in the invention
in a group of 8 primiparous women. For this purpose,
30 not only was the lubricant gel used as customary for
vaginal examination; instead, the birth canal was
intermittently covered manually with the lubricant. The
amount of lubricant gel necessary for this was 10 to 15
times higher than on use for vaginal examination. It
35 was possible to establish in this investigated group
that the average duration of delivery was significantly
shorter than the established normal wvaluesgs, and that
vaginal delivery by the women was overall easier than

in comparable ©primiparas without the wuse of a



are introduced into a honogeni zer, and the suspension 5 is added and then
m xed and honobgeni zed for 10 m nutes.” The get=tike m xture (mxture 2) is
stored overnight (12 hours). Mxture 1 produced first is added to this

m xture 2 and honogeni zed for 5 minutes. 10 The finished gel is slightly
opaque and transparent and odorless and has a pH of from5.5 to 6.0. The
viscosity 1is 16 000 nPas (neasured w th & Haake rotational visconeter,
model VT 500, speed series N, level 4, sensor SV DIN, time 60 s, 20

revol utions/ m rukati 20€).. ovkzalhe @ek tsatuti@nsf ed¢Bd dmi avars Stegyd Ifer

di spensi ng sys n 000.syringes_ ar.e .charged with f | .. The
outlet of the §§$¥%ﬁ€ ?%&c%gézé‘mp?h'%ﬂ%gﬁgg’sgﬁéeg%%nf%%egggfggsiﬁna film
and then sterili¥ed MveriEred G@rotp mnmeEsors ginre i nerlodiwigergady f or

use. C Use Exap! esmprafBl e1dii 2 Wse el Ibriganti £9r Rastng tiedi | ation

and expulsi%n geriods during chil Pirth in huna&f A lubricant gel was used
as specified i -¥HE | P5n VePRRat g o of " E i Far ous women. For this
purpose, 30 not only was the lubricant gel used as customary for vagi nal
exam nation; ingt e e birth canal was intermttently covered nmanual |y

with the lubricant.” The - anpunt of |ubricant gel necessary for this was 10
to 15 tines hi%frer hanthriraett ofFagtaatlikakirdt i emoval 3 fHadhsossi bl e
to establish i piddentaivesti gated group that the average duration of
del i very ey significantly shorter than the established normal val ues, and
that vaginal delivery by the women was overall easier than in conparable
prim paras wthbutat peouseobf Sapad¥ients with post-partum retention of

the placenta, manual removal of the placenta was
facilitated by applying a lubricant to the arm of the
person assisting delivery and to the birth canal. It
15 emerged from this that manual removal of the placenta
could be performed more easily and guickly, and that

the blood loss could be reduced thereby.

Biocompatibility test
20

Test procedure

Based on the following references, a biocompatibility
test was carried out on formulation example 2 of the

25 invention:

1. "In Vitro PFertilization and Embryo Transfer® A
Manual of Basic Techniques. Ed.: Wolf, Don P., New

York & London: Plenum Press, Chapter 5: Mouse

30 Embryo Culture Biloassay, pages 57-76, 1988.
2. ISO 10893-12, 2002, Biological Evaluation of
Medical Devices - Part 12: Sample Preparation and

Reference Materials.

3. ISO/IEC 17025, 2005, General Reqgquirements for the
35 Competence of Testing and Calibration
Laboratories.

In this test, two-cell mouse embryos were introduced

into microtiter plate wells which contained a negative



| ubricant. Overall, the trauma of delivery was |less for nother and child.
In addition, it was unnecessary in this investigated group to perform any
vagi nal surgery to conplete delivery, and no injuries to the birth 5
canal, such as vaginal tears, were found. Exanple 2: Use of lubricant for
facrlitating renoval of the placenta 10 In a group of 5 patients with
post-partumretention of the placenta, manual renoval of the placenta was
facilitated by applying a lubricant to the armof the person assisting
delivery and toohheobiri{hicanal . neditb en®Eyed ., fr shet hestrhat nmafuak renoval
of the placentga cou,d beoperher mdaere easkhy apd quj ckly. and that the
bl ood | oss coul d be_reduced thereby. Bioconpatibility test 20 Test
procedure BasedC&uifABifBI SHFRFRG Sr et er BAERS £S5 thi (RDBAEFBER 1At t 83t was
carried out ondhgtaukati oviexanpl emProbst Hey @&ch nvalkl, onthel. eihbﬁyM;t ro
Fertilizat| nd_E Transfer" f_ Basi ¢ Techni Wl f,
Don P., Yor%ngngoégo M enumn Hé%%fiCha equga% 558@ g n%Ego

Cul ture Bloassé?F 5agé325hovﬁ§ 1988. 2. 1SO 10993 12, 2002, Biol ogical

Eval uati on of Nbdical Devices - Part 12: Sanple Preparation and Reference
Material s. 3. hEC 17025, 2005, General Requirenments for the 35

Conpet ence of ?8?? f§ and Calibration Laboratories. In this test, two-cel
nouse enbryos were introduced

10 After exposure for 72 hours, no significant decrease in
the number of viable mouse embryos was observed for the
extract of formulation 2 of the invention compared with
the negative control, while the positive control
brought about a marked decrease in the number of viable

15 mouse embryos. Taking account of these test results,
formulation example 2 of the invention was categorized

as non-embryotoxic.



into mcrotiter plate wells which contained a negative - 18 control
(mniml medium (MEM), the extract of a positive control (latex tube) or
an extract of formulation exanple 2. fach test was carried out in
duplicate with 10 enbryos in each case, the enbryos 5 being kept in an

i ncubator at a tenperature of 37 1C for 72 2 hours. Results 10 After
exposure for 72 hours, no significant decrease in the nunber of viable
nouse enbryos was observed for the extract of formulation 2 of the

i nvention conpared with the negative control, while the positive control
brought about a nmarked decrease in tieapgber of viable 15 nouse enbryos.
Taki ng account of these test results, fornulation exanple 2 of the

i nvention was categorized as non-enbryotoxic. 19 CLAIMS 1 Use of a
conposition having a lubricant effect for the preparation of a nedi canent
for easing human childbirth, the conposition conprising (a) a polyacrylic
acid, (b) a water-soluble thickener, (c) a hunectant, and (d) where
appropriate water. 2. The use as clainmed in claim1l, characterized in that

e dse. oA bRl o SRR AeR of R Ban PRy ot i STt

is a cellul ftﬁreeazlmg? Hamanechildbirfithé edhposiiofr comkgligingcel | ul ose,
hydroxypropz/ﬁ! cel I ul ose, carboxynet hyl cel | ul ose or/an hyd r oxypr opyl
net hyl cel | (@) @pelyasmylig@eidh nucopol ysacchari de, especially

(b) a water-soluble thickener,
(c) a humectant, and
(d) where appropriate water.

2. The use as claimed in claim 1,
characterized in that
component (a) is a crosslinked or/and chemically modified polyacrylic acid.

3. The use as claimed in claim 1 or 2,
characterized in that
component (b) is a cellulose derivative, in particular hydroxyethylceliulose,
hydroxypropyicellulose, carboxymethylcellulose or/and
hydroxypropylmethylcellulose, or/and a mucopolysaccharide, especially
hyaluronic acid.

4. The use as claimed in any one of claims 1 to 3,
characterized in that
component (c) is propylene glycol, glycerol or/and polyethylene glycol.

5. The use as claimed in any one of claims 1 to 4,
characterized in that
component (a) is present in a proportion by weight of 0.1-15%, preferably of
0.1-10% based on the total weight of the composition.

6. The use as claimed in any one of claims 1 to 5,

characterized in that



hyal uronic acid. 4. The use as clained in any one of clainms 1 to 3,
characterized in that conponent (c) is propylene glycol, glycerol or/and

pol yethyl ene glycol. 5. The use as clapned in any one of clains 1 to 4,
characterized in that conmponent (a) is present in a proportion by weight of
0.1-15% preferably of 0.1-10% based on the total weight of the
conposition. 6. The use as clainmed in any one of clains 1 to 5,
characterized in that 20 conponent (b) is present in a proportion by weight

of 0.1-30% dbiﬁ;#[] &qg SanF. Hfﬁlrpaas?%a&}tlbﬁeo% ?&%#;hf"%’f s 30f°/ BPeferably of

conposi tion. al med | ainms 1to

characteri zetd10% bamid aio thpeo todalt weight oﬁtnermposmma proporti on by wei ght of
0.1-30% preferably of 10-30% based on the total weight of the conposition.
8. The use as clainmed in any one of clainms 1 to 7, characterized in that

the conppsi Wr@uéﬁés%ld%'ﬁeurlntah? dr%‘@ﬁclﬁ'in§1 fo 6DF ef er abl y of 5.5-6. 9. The
use as clained in any one of ai ns 8, characterized in that the

conposi ti on aiasacterizednsihey of 1-40 Pa s preferably of 10-18 Pa-s. 10. The

use as clalrre | ny, ims 1 hract [i i hat .t h

e 2 CLa ST BeaBhElS, bed o i SRGO] o 3 ok BlorbBbiy, of
claimed in aTW30%Goé§ed3d)|@th§tolaltWeléﬂt of-{her GsthBosifes! ' n that the conposition
has a conductivity of 4-25 nScm 1, preferably of 8-12 nScm'. 12. The use

as claimed in any one of clains 1 to 11, characterized in that the

Conposi té on -‘f:}?es & ggl&%ﬁ@dl glén)f/ dr?eo&paéﬁgqqy?arl ty. 13. The use as cl ai ned

in any orie o a|ns
characterized in that

the composition has a pH in the range of 4-7, preferably of 5.5-6.

9. The use as claimed in any one of claims 1 to 8,
characterized in that
the composition has a viscosity of 1-40 Pa-s, preferably of 10-18 Pa-s.

10. The use as claimed in any one of claims 1 to 9,
characterized in that

the composition has thixotropic or/and pseudoplastic properties.

11. The use as claimed in any one of claims 1 to 10,
characterized in that
the composition has a conductivity of 4-25 mS-cm, preferably of 8-12 mS-cm™.

12. The use as claimed in any one of claims 1 to 11,
characterized in that

the composition has a substantially isotonic osmolarity.

13. The use as claimed in any one of claims 1 to 12,
characterized in that

the composition is sterilized.

14. The use as claimed in any one of claims 1 to 13,
characterized in that



characterized in that the conposition is sterilized. 14. The use as cl ai ned
in any one of clains 1 to 13, <characterized in that 21 the conposition is
free of preservatives. 15. The use as giained in any one of clains 1 to 14,
characterized in that the conmposition is in the formof a gel, as solid
dosage form as suspension or as foam 16. The use as clainmed in any one of
clainms 1 to 15, characterized in that the conposition additionally
conprises at |east one active pharnmaceutical ingredient. 17. The use as
clai med in any conpoeitionl igifige df gresd@ativédiar acteri zed in that the conposition
is designated for application one or nore tines before or/and after the
start of reqgular |abor contractions. 18. The use as clained in any one of

cl ai s J15t 0 Hé lf'%eggﬁh 'hgﬂiiﬁ% yi o Stliaihdie1 §9qRosi tion is designated for

application in canal ere appropriate including the nmouth of

t he wonb or /chadcadtetizedhimthat i cal | y. 19. The use as clainmed in any one of

clains 1 to %6, char act er.i %ed in that the colr:ﬁ)gsiti o? i s designated for

facilitati né ¢ SREPosition is{ip lbep Ioraypha gel, as solid dosage form, as suspension or as
foam.

16. The use as claimed in any one of claims 1 to 15,
characterized in that
the composition additionally comprises at least one active pharmaceutical
ingredient.

17. The use as claimed in any one of claims 1 to 16,
characterized in that
the composition is designated for application one or more times before or/and
after the start of regular labor contractions.

18. The use as claimed in any one of claims 1 to 17,
characterized in that
the composition is designated for application in the birth canal, where appropriate
including the mouth of the womb or/and intraamniotically.

19. The use as claimed in any one of claims 1 to 16,
characterized in that

the composition is designated for facilitating removal of the placenta.





