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Abstract

Original Article

Introduction

Orthodontics is a specialised branch of clinical dentistry which 
uses the force/s as a tool for correction of various dentofacial 
malocclusion and deformities. Contemporary to medical 
sciences force/forces acts as a drug in orthodontia which 
are desired to bring out various dentofacial improvement; 
however, very frequently such force or force systems lead to 
pain/discomfort to the patients which may render a negative 
attitude towards the orthodontic care. The present widely 
recognised and accepted analgesics such as non‑steroidal 
anti‑inflammatory drugs  (NSAIDs) have been proved to be 
effective and efficient in control of such unpleasant experience 
during orthodontic treatment; however, these preparations 
have an anti‑inflammatory effect, which is extremely 
undesirable factor as it prevents orthodontic tooth movement 
by suppressing the inflammatory reactions which is very 
much desired for orthodontic tooth movement. Dr. Samuel 
Hahnemann in the year 1796 created a system of alternative 

medicine based on his doctrine of Similia similibus curentur 
which means Like cures Like.[1] Homoeopathy is debated 
field for many years. The results of Homoeopathy are not due 
to placebo‑like effect which is contrary to the main stream 
thinking.[2] Homoeopathic practice still continues to exist 
in many parts of the world and is believed to be specifically 
efficient and effective in curing chronic diseases which have 
only symptomatic treatment in the modern system of medicine. 
A deeper insight into homoeopathic literature brings into light 
on various analgesic preparations, for example, Belladonna and 
Arnica amongst which Belladonna is preferred medication in 
cases of acute pain.[3,4]

Background: The purpose of this study was to compare the efficacy of ibuprofen and Belladonna in the control of orthodontic pain and to 
ascertain the pain relief by Belladonna in comparison with ibuprofen during orthodontic separation. Materials and Methods: Patients, between 
20 and 35 years of age, 51 females and 21 males, were included in this study. Patients were randomly divided into two groups; one group was 
assigned to ibuprofen 400 mg and second group was allocated to Belladonna 6C group. Patients were given two doses of medication of their 
respective groups, 1 h before placement of elastomeric separators (Ormco Separators, Ormco Corporation, CA, USA) which was administered 
in the department and one dose 6 h after the placement. Pain scores recorded on visual analogue scale (VAS). VAS was a 10 cm scale with 
millimetre calibration to record their pain at the following intervals, 2 h after placement, 6 h after placement, bedtime, day 1 morning, day 2 
morning, day 3 morning and day 5 morning. Results: Post hoc comparisons indicated that there was no difference between the two groups at 
2 h (P = 0.77), 6 h (0.073), 1 day (P = 0.120), 2 days (P = 0.283), 3 days (P = 0.363), 5 days (P = 0.622) and 7 days. Conclusion: Ibuprofen 
and Belladonna 6C are effective and provide adequate analgesia with no statistically significant difference. Lack of adverse effects with 
Belladonna 6C makes it an effective and viable alternative.

Keywords: Belladonna, Homoeopathy, Orthodontic pain, Separator

*Address for correspondence: Dr. Harshal Ashok Patil, 
Private Orthodontic Practice, Aditya Chambers, Housing Society, 

Jalgaon ‑ 425 001, Maharashtra, India. 
E‑mail: drharshalortho@gmail.com 

Access this article online

Quick Response Code:
Website:  
www.ijrh.org

DOI:  
10.4103/ijrh.ijrh_64_17

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non-commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Patil HA, Patil J, Kerudi VV, Jaltare P, Hamid T, 
Sharan JS, et al. Comparison of the efficacy of ibuprofen and belladonna 
in the control of orthodontic separator pain. Indian J Res Homoeopathy 
2018;12:29-34.

Comparison of the efficacy of ibuprofen and Belladonna in the 
control of orthodontic separator pain

Harshal Ashok Patil1*, Jaswant Patil2, Veerendra V. Kerudi3, Pratik Jaltare3, Thaer Hamid4,5, Jitendra S. Sharan6, Pawankumar Dnyandeo Tekale7

1Practitioner, Jalgaon, 2Deep Ganga Total Health Solution, Mumbai, 3Department of Orthodontics, ACPM Dental College, Dhule, 7Department of Orthodontics, 
Dr. Rajesh Ramdasji Kambe Dental College and Hospital, Akola, Maharashtra, 4Private Orthodontic Practice, 5Cteo Duplo Slot School, Venâncio Aires‑RS, Brazil, 

6Department of Orthodontics and Dentofacial Deformities, Centre for Dental Education and Research, AIIMS, New Delhi, India

[Downloaded free from http://www.ijrh.org on Wednesday, August 25, 2021, IP: 14.139.55.162]



Patil, et al.: Ibuprofen and Belladonna in the control of orthodontic separator pain

Indian Journal of Research in Homoeopathy  ¦  Volume 12  ¦  Issue 1  ¦  January-March 201830

Tooth movement in orthodontics begins with insertion of 
elastomeric separators which are used to create the space for 
placement of band material around the tooth for attachment 
of bracket and auxiliaries are known to cause discomfort 
and pain to the patient in its initial days. Pain after separator 
placement increases gradually from the 4th hour to the 24th hour, 
but it subsides around the 7th day.[5] An effective control of 
pain can have a huge impact on the perception of orthodontic 
care on the patient’s mind and can significantly minimises 
the apprehension towards the treatment and in still a positive 
mental attitude towards the treatment.

NSAIDs have stood the test of time when it comes to pain 
management; however, they also come with an inherent 
property of being anti‑inflammatory, thus basically acting 
against the theory of tooth movement. Paracetamol has a 
central site of action by inhibiting COX‑3 centrally, thus not 
interfering with tooth movement, but it has been found that 
the efficacy of paracetamol is less than that of ibuprofen, 
which is peripherally acting non‑selective COX inhibitor. It 
has been debated that single dose of NSAIDs is not sufficient 
enough to prevent tooth movement; however, the possibility 
still exists and the doors to search for alternatives remain 
wide open while considering ibuprofen as an established 
standard.

The purpose of the present study was to compare the efficacy 
of ibuprofen and Belladonna in the control of orthodontic pain 
and to ascertain the pain relief by Belladonna in comparison 
with ibuprofen during orthodontic separation.

Materials and Methods

The study’s experimental design and protocol were approved 
by the Ethical Committee of the ACPM Dental College, Dhule, 
Maharashtra, India. This study was conducted in Department 
of Orthodontics and Dentofacial Orthopedics of ACPM Dental 
College, Dhule, Maharashtra, India. Eighty patients, between 
20 and 35 years of age, 51 females and 21 males, scheduled 
to undergo fixed appliance treatment, agreed to participate 
in the study. Patients were explained about the study, and 
informed consent was obtained from the patients. Cases with 
non‑extraction treatment plan having proper contacts’ mesial 
and distal to permanent first molar and currently not taking 
any analgesics or antibiotics were included in the study. 
Patients consuming analgesics or anti‑inflammatory drugs or 
having a history of bronchial asthma, any history of hepatic or 
renal diseases, peptic ulceration or allergy to ibuprofen were 
excluded from the study.

Patients were randomly divided into two groups; one group was 
assigned to ibuprofen 400 mg and second group was allocated to 
Belladonna 6C group. In the Belladonna 6C group, four globules 
given to patient. Patients were given two doses of medication 
of their respective groups, 1 h before placement of elastomeric 
separators (Ormco Separators, Ormco Corporation, CA, USA) 
which was administered in the department and one dose 6 h 
after the placement.

A set of seven printed pages of visual analogue scale (VAS) 
along with instruction of how to record pain response (including 
local language) was given to patients. VAS was a 10 cm scale 
with millimetre calibration to record their pain at the following 
intervals: 2 h after placement, 6 h after placement, bedtime at 
9 pm, day 1 morning, day 2 morning, day 3 morning and day 5 
morning. Patients were asked to mark the appropriate response 
they felt on chewing and biting. Patients were instructed to 
call the attending doctor if he/she felt the pain unbearable so 
that necessary analgesic treatment can be administered to the 
patient.

Statistical analysis
Data were analysed using SPSS Inc. Released 2007. SPSS for 
Windows, Version 16.0. Chicago, SPSS Inc. Findings were 
summarised with the use of frequencies and percentages for 
categorical variables and means and standard deviations (SD) 
for continuous variables. Chi‑square tests were used to 
compare proportion, and unpaired t‑tests were used to compare 
the mean of continuous data in two groups. The null hypothesis 
presumed that there was no significant difference of the pain 
score at different time intervals which was the basis of analysis 
in between the two groups. Repeated measure ANOVA and 
simple effects tests were used to estimate VAS pain difference 
according to time and group. P values reported were two tailed 
and were considered significant at the 0.05 level.

Results

In eighty patients, 51 (63.8%) females and 29 boys (36.3%) 
were included in the study. In ibuprofen group, 67.5% were 
female patients, and in Belladonna group, 60% were females. 
Mean age of patients in ibuprofen group was 21.8 (3, SD) years 
and in Belladonna group was 21.9 (3.2, SD) years [Table 1]. 
There was statistically no significant difference in the 
sex (P = 0.485) and age (P = 0.914) of patients included in 
either of two groups [Table 2].

Post hoc comparisons indicated that that there was no difference 
between the two groups at 2 h  (P  =  0.77), 6 h  (0.073), 
1 day (P = 0.120), 2 days (P = 0.283), 3 days (P = 0.363), 
5 days (P = 0.622) and 7 days though the VAS pain was higher 
in Belladonna group than ibuprofen group [Table 3]. Mean VAS 
pain score at different time intervals after separator placement 
in ibuprofen and Belladonna group is given in [Figure 1].

There was a statistically significant effect of time on VAS pain 
score (F = 1383.1, P < 0.001), but there was no significant 
interaction between time and group  (F  =  1.02, P  >  0.05). 
Indicating that there was no significant (P > 0.05) difference of 
pain score between the groups’ different time intervals. Between 
subject, there was statistically no significant (F = 140, P > 0.05) 
difference of VAS pain in between the groups [Table 4].

Discussion

Pain experienced during orthodontic treatment is not 
trifling and needs to be taken care of from the first 
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appointment with the orthodontist. Although a wide range 
of patient responses are present, pain and discomfort 
are generally experienced, which may instil a negative 
approach towards the treatment, or in very few cases may 
lead to discontinuation.[6]

Minor et  al.[7] found that preemptive administration of 
ibuprofen significantly reduces pain scores as compared to 
post‑separator placement and placebo group, also the peak 
plasma level concentration of ibuprofen in blood reaches in 

Table 2: Comparison of mean age in ibuprofen and 
Belladonna group

Age (years) Unpaired t‑test

Ibuprofen (n=40) Belladonna (n=40)
Mean 21.80 21.88
SD 3.00 3.22
Mean difference −0.08
t −0.108
P 0.914
SD: Standard deviation

Table 3: Repeated measure ANOVA

Time 
point

VAS pain, mean (SD) P

Ibuprofen 
(n=40)

Belladonna 
(n=40)

Mean difference 
(95% CI)

2 h 45.75 (7.1) 46.25 (8.1) −0.5 (−3.89-2.89) 0.77
6 h 55.50 (5.5) 58.25 (7.8) −2.75 (−5.76-0.26) 0.073
1 day 38.50 (6.2) 40.75 (6.6) −2.25 (−5.1-0.60) 0.120
2 days 30.25 (1.6) 31.25 (5.6) −1 (−2.84-0.82) 0.283
3 days 21.50 (5.3) 22.50 (4.4) −1 (−3.17-1.17) 0.363
5 days 3.00 (4.6) 2.50 (4.4) 0.5 (−1.15-2.51) 0.622
7 days 0.00 0.00 00 -
VAS: Visual analogue scale; CI: Confidence interval; SD: Standard 
deviation

Table 1: Comparison of difference sex of patients in 
ibuprofen and Belladonna group

Sex Group Total (%)

Ibuprofen (%) Belladonna (%)
Female 27 (67.5) 24 (60.0) 51 (63.8)
Male 13 (32.5) 16 (40.0) 29 (36.3)
Total 40 (100.0) 40 (100.0) 80 (100.0)

Chi‑square tests

χ2 df P
0.487 1 0.485

Table 4: Repeted measure ANOVA: Univariate tests

Source Type III sum of squares df Mean square F Significant
Within‑subjects effects Time 220,596.786 6 36,766.131 1383.1 0.000

Time × group 162.500 6 27.083 1.02 0.412
Between‑subjects effects Group 140.000 1 140.000 3.021 0.086

1 h;[8] hence, administration of ibuprofen 1 h before placement 
of separators was decided for the study.

Previous studies that have been conducted to compare the 
efficacy of various NSAIDs showed that ibuprofen 400 mg 
is consistent in reducing the pain scores when compared to 
placebo groups;[5,6] however, Naproxen sodium has proved 
to be better than ibuprofen and placebo groups,[5] whereas 
another study suggested that Naproxen sodium and paracetamol 
were at par to placebo groups. These previous studies show 
that conventional analgesics typically accepted by modern 
medicine may also fail to achieve the desired level of analgesia. 
However, ibuprofen had consistently proved its efficacy and 
also in the performed study. Gastric irritation is a common side 
effect possible with consumption of NSAIDs such as ibuprofen, 
although single dose administration clinically does not produce 
the aforementioned symptom; however, the potential of side 
effect still cannot be ruled out. Homoeopathic medications 
have no proven side effect.

The results of the present study indicated that peak pain levels 
were maximum after 24 h of placement and the average scores 
during the first 24 h of placement indicated that ibuprofen 
group was more effective than Belladonna 6C but here was 
no significant statistical difference present between the two 
groups in the first 24 h. Pain scores decreased after 24 h and but 
Belladonna 6C group scores were lesser than that of ibuprofen, 
which might be attributed to half‑life of ibuprofen which is 
1.8–2 h and the drug is completely eliminated from the system 
in 24 h.[9,10] After 24 h, average Belladonna 6C pain scores are 
lower than ibuprofen group.

Figure 1: Mean visual analogue scale pain score at different time intervals 
after separator placement in Ibuprofen and Belladonna group
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Conclusions

•	 Ibuprofen and Belladonna 6C are effective and provide 
adequate analgesia with no statistically significant 
difference

•	 Lack of adverse effects with Belladonna 6C makes it an 
effective and viable alternative.
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vkWFkksZaMksafVd foHkktd nnZ ds fu;a=.k esa bcqizksQsu vkSj cSykMksuk dh izHkkodkfjrk dh rqyuk 

lkj

i`’BHkwfe% bl v/;;u dk mn~ns”; vkWFkkZsMksafVd nnZ ds fu;a=.k esa bcqizksQsu vkSj csykMksuk dh izHkkodkfjrk dh rqyuk djuk Fkk vkSj vkWFkksZMksafVd 
vyxko ds nkSjku bcqizksQsu dh rqyuk esa csykMksuk }kjk nnZ fuokj.k dk irk yxkuk FkkA 

fof/k% bl v/;;u esa 20 ls 35 o’kZ vk;q ds chp ds jksxh “kkfey Fks ftuesa 51 fL=;ka vkSj 21 iq#’k FksA jksfx;ksa dks ;kn`fPNd rjhds ls nks lewgksa 
esa foHkkftr fd;k x;kA ,d lewg dks bcqizksQsu 400 ,eth ds fy, lkSaik x;k vkSj nwljk lewg csykMksuk 6lh dks vkcafVr fd;k x;kA jksfx;ksa 
dks vius lacaf/kr lewgksa dh nok dh nks [kqjkdas bykLVksesfjd foHkktd ¼vkWEdksZlijsVj] vkseZdks dkiksZjs”ku] lh,½ yxkus ds ,d ?kaVs igys nh xbZa 
tks fd foHkkx esa yxkbZ xbZ vkSj ,d [kqjkd foHkktd yxkus ds 6 ?kaVs ckn nh xbZA oh,,l Ldsy ij ihM+k dk Ldksj ntZ fd;k x;kA oh,,l 
feyhehVj dSfyczs”ku ds lkFk 10 ls-eh- dk Ldsy Fkk tks fuEufyf[kr varjkyksa% yxkus ds 2 ?kaVs ckn] yxkus ds 6 ?kaVs ckn] lksus ds le;] igys 
fnu lqcg] nwljs fnu lqcg] rhljs fnu lqcg vkSj ikapos fnu lqcg mudk nnZ ntZ djus ds fy, fd;k x;kA 

ifj.kke% bl rqyuk esa ladsr ik;k x;k fd nksuksa lewgksa ds chp 2 ?kaVs ¼ih¾ 0-77½] 6 ?kaVs ¼ih¾ 0-073½] igys fnu ¼ih¾0-120½] nwljs fnu ¼ih¾0-
283½] rhljs fnu ¼ih¾0-363½] ikapos fnu ¼ih¾0-622½] vkSj lkrosa fnu ij dksbZ varj ugha gSA

fu’d’kZ% bcwizksQsu vkSj csykMksuk 6lh izHkkoh gSa vkSj fdlh lka[;kfd; egRoiw.kZ varj ds fcuk i;kZIr nnZuk”kdrk iznku djrs gSaA csykMksuk 6lh 
ds lkFk izfrdwy izHkko dk vHkko bls ,d izHkkoh vkSj O;ogk;Z fodYi cukrk gSA
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Vergleich der Wirksamkeit von Ibuprofen und Belladona bei der Kontrolle von orthodontischen Separator Schmerzen

Abstrakt-

Hintergrund - Der Zweck dieser Studie war es, die Wirksamkeit von Ibuprofen und Belladona bei der Kontrolle von 
kieferorthopädischen Schmerzen zu vergleichen und die Schmerzlinderung durch Belladona im Vergleich zu Ibuprofen während 
der kieferorthopädischen Trennung zu ermitteln.

Methoden - Achtzig Patienten zwischen 20 und 35 Jahren, 51 Frauen und 21 Männer wurden in diese Studie eingeschlossen. 
Die Patienten wurden nach dem Zufallsprinzip in zwei Gruppen eingeteilt, wobei eine Gruppe 400 mg Ibuprofen und die zweite 
Gruppe der Gruppe Belldona 6C zugewiesen wurde. Elastomere Separatoren (Ormco Separators, Ormco Corporation, CA) wurden 
in der Abteilung verabreicht. Die Patienten erhielten zwei Dosen der Medikamente ihrer jeweiligen Gruppen eine Stunde vor 
der Plazierung und eine Dosis 6 Stunden nach der Plazierung. Schmerzbewertungen wurden auf der VAS-Skala aufgezeichnet. 
VAS war eine 10 cm-Skala mit mm-Kalibrierung, um ihre Schmerzen in folgenden Intervallen, 2 Stunden nach der Platzierung, 
6 Stunden nach der Platzierung, Bettzeit, Tag 1 Morgen, Tag 2 Morgen, Tag 3 Morgen und Tag 5 Morgen zu erfassen.

Ergebnisse - Post hoc-Vergleiche zeigten, dass es keinen Unterschied zwischen den zwei Gruppen gab bei 2 Stunden (p = 0,77), 
6 Stunden (0,073), 1 Tag (p = 0,120), 2 Tage (p = 0,283), 3 Tage (p = 0,363), 5 Tage (p = 0,622) und 7 Tage.

Fazit- Ibuprofen und Belladona 6C sind wirksam und bieten eine angemessene Analgesie ohne statistisch signifikanten 
Unterschied. Das Fehlen von Nebenwirkungen mit Belladonna 6C macht es zu einer effektiven und praktikablen Alternative.

Comparación de la eficacia de ibuprofeno y Belladonna en el control del dolor ocasionado por separadores ortodónticos

Resumen-

Fundamento- El objetivo de este estudio fue comparar la eficacia de ibuprofeno y Belladonnaen el control del dolor ortodóntico 
y determinar el alivio del dolor con Belladonnaen comparación con ibuprofeno durante la separación ortodóntica.

Métodos- En este estudio, se incluyeron  pacientes, 51 mujeres y 21 varones, con edades entre los 20 y 35 años. Los pacientes 
se dividieron aleatoriamente en dos grupos, un grupo fue asignado a 400 mg de ibuprofeno y un segundo grupo aBelladona 
6C. Los pacientes recibieron dos dosis de la medicación en los respectivos grupos, una dosis administrada en la consulta una 
hora antes de la colocación de los separadores elastoméricos(OrmcoSeparators, OrmcoCorporation, CA)y una dosis 6 horas 
tras la colocación. Las puntuaciones del dolor se registraron en la escala VAS(escala de 10 cm con un calibrado en mm) para 
determinar el dolor en los siguientes intervalos: 2 y 6 horas tras la colocación, en el momento de ir a dormir, día 1 mañana, día 
2  mañana, día 3 mañana y día 5 mañana.

Resultados- Las comparaciones post hocindicaron que no hubo diferencias entre los dos grupos a las 2horas (p=0,77) y 6horas 
(0,073), así como en el día 1 (p=0,120), día 2(p=0,283), día 3(p=0,363), día 5 (p=0,622) y día 7.

Conclusiones- Ibuprofeno y Belladona 6C son eficaces y proporcionan una analgesia adecuada sin diferencias estadísticamente 
significativas. Debido a la falta de efectos adversos, Belladonna 6C constituye una alternativa eficaz y viable.

Comparaison de l’efficacité de l’Ibuprofène et de la Belladona pour contrôler la douleur provoquée par le séparateur 
orthodontique

Résumé:

Contexte: Le but de cette étude est de comparer l’efficacité de l’Ibuprofène et de la Belladona pour contrôler la douleur dentaire 
et de vérifier le soulagement de la douleur apporté par la Belladona par rapport à l’Ibuprofène durant la séparation orthodontique.

Méthodes: Quatre-vingts patients âgés de 20 à 35 ans, 51 femmes et 21 hommes, ont participé à cette étude. Ils ont été divisés au 
hasard en deux groupes, un groupe pour l’ibuprofène 400 mg et le deuxième groupe pour la Belldona 6C. Les patients ont reçu 
deux doses du médicament de leur groupe dans la faculté une heure avant la pose des séparateurs élastomères (Ormco Separators, 
Ormco Corporation, CA) et une dose 6 heures après la pose L’intensité de la douleur  a été enregistrée sur une échelle VAS. 
La VAS était une échelle de 10 cm avec une calibration en mm pour enregistrer leur douleur aux intervalles suivants : 2 heures 
après la pose, 6 heures après la pose, au coucher, le matin du jour 1, le matin du jour 2, le matin du jour 3 et le matin du jour 5. 

Résultats: Les comparaisons faites suite aux tests ont indiqué qu’il n’y avait pas de différence entre les deux groupes à 2h 
(p=0,77), à 6h (0,073), le jour 1 (p=0,120), le jour 2 (p=0,283), le jour 3  (p=0,363), le jour 5 (p=0,622) et le jour 7.

Conclusion: L’Ibuprofène et la Belladona 6C sont efficaces et assurent une analgésie suffisante sans différence statistiquement 
notable. La belladonna 6C ne présentant pas d’effets indésirables, elle est donc une option efficace et viable. 

[Downloaded free from http://www.ijrh.org on Wednesday, August 25, 2021, IP: 14.139.55.162]



Patil, et al.: Ibuprofen and Belladonna in the control of orthodontic separator pain

Indian Journal of Research in Homoeopathy  ¦  Volume 12  ¦  Issue 1  ¦  January-March 201834

比較布洛芬和顛茄在控制置入分牙圈的齒顎矯正疼痛的功效。

摘要

背景—本研究的目的是比較布洛芬和顛茄在控制置入分牙圈的齒顎矯正疼痛的功效，通過與布洛芬比較，確定顛茄
在置入分牙圈期間舒緩疼痛的效果。

方法 - 年龄在20-35岁之间的患者，其中51位是女性，21位是男性。 患者随机分为两组，一组用布洛芬400mg治疗，另
一组用颠茄6C治疗。患者各自服用自己組別的藥物兩次，並在他們於部門被套上的矯正分牙圈（歐姆分牙圈（Ormco 
Separators），歐姆可公司，美國加州）前一小時服用一劑，和在套上後6小時服用一劑。並以VAS評分記錄疼痛分
數。VAS是一個以毫米為刻度的10厘米測量，每隔一段時間記錄他們的疼痛，記錄時間為套上後的兩小時、六小時、
睡眠時間、第一天早上、第二天早上、第三天早上和第五天早上。

結果—事後比較顯示兩組在兩小時（p=0.77）、六小時（0.073）、一天（p = 0.120）、兩天（p=0.283）、三天（p=0.363
）、五天（p=0.622）和七天之間是沒有差異。

結論—布洛芬和顛茄6C是有效的，兩者在提供適當鎮痛的統計上沒有顯著差異。使用顛茄6C沒有副作用，使之成為
其中一種有效且可行的替代方案。
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